ПРАКТИЧЕСКОЕ ЗАДАНИЕ №4
“ВЗАИМОДЕЙСТВИЕ ПРИЛОЖНИЙ НА ОСНОВЕ ВЕБ-СЕРВИСОВ. ТЕХНОЛОГИЯ WCF MICROSOFT”

Цель работы. 
Познакомиться с возможностями взаимодействия приложений на основе веб-сервисов.
Краткие теоретические сведения. 
Веб-сервисы – это XML-приложения, осуществляющие связывание данных с программами, объектами, базами данных или непосредственно с бизнес-процессами. Между веб-сервисом и программой осуществляется обмен XML-документами, оформленными в виде сообщений. Стандарты веб-сервисов определяют формат сообщений, интерфейс, которому передается сообщение, правила привязки содержания сообщения к реализующему сервис приложению и обратно, а также механизмы поиска и публикаций интерфейсов. 
WCF – это модель программирования и среда исполнения для создания, конфигурации и развертывания распределённых сервис-ориентированных приложений.  Для того чтобы определить WCF-сервис, нужно создать так называемую «точку доступа» (end-point). Точка доступа характеризуется тремя параметрами, которые в Microsoft называют «алфавитом» (ABC):
· Адрес (Address) – где находится сервис. Адрес представляет из себя обычный URI
· Связывание (Binding) – каким образом соединяться с сервисом.
· Контракт (Contract) – интерфейс сервиса и описание типов данных, с которыми он работает.

Задание. 
Разработать на языке C# клиент-серверное приложение – арифметический калькулятор. Серверная программа предоставляет сервис вычисления арифметического выражения. Клиентская программа предоставляет пользователю интерфейс ввода арифметического выражения, используя веб-сервис, получает и отображает пользователю итоговый результат. Разбор и вычисление арифметического выражения осуществляется посредством ОПМ. Программы консольного типа. 
Ссылки.
http://msdn.microsoft.com/en-us/netframework/dd939784.aspx
http://www.techdays.ru/Lecture.aspx?LID=1102 (Хороший видео-урок, достаточный для выполнения задания. Необходима регистрация на сайте.)
http://www.packtpub.com/article/implementing-basic-wcf-windows-communication-foundation-service
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Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"

BeedeHue

Kypc 6611 co3aan npu nojzepskke Microsoft B pamkax koHkypca «SE Contest 2006».
ABTOp Tarke Onarogaput http://belkasoft.com 3a MopanbHY O MOAEPIKKY H XOCTHHT
MaTepHaloB Kypca.

Lenu kypca

Kypc paccmarpuBaet nepcrieKTUBHbIE TexHOIOrHH Microsoft, KoTopsie 0)KHIat0TCS B
oymokaiimem OyayieM, Koraa MoTeHIMAIbHbBIC cayaTean (4-5 Kypc) 3aKOHUAT YHUBEPCHUTET.
Hanuune y BBITYCKHUKA TOAOOHBIX 3HAHUIA PE3KO MMOBBICUT €r0 KOHKYPEHTOCIIOCOOHOCTH Ha
peiHKe Tpyaa. Llenbio Kypca ABIIeTCs AaTh CTYACHTY 0030p MEPCIIEKTHBHBIX M TOJIBKO YTO
BBIMYIICHHBIX TEXHOJOTUH B 001aCTH pa3pabOTKU IMPOrPaMMHOTO oOecIieueHus Ha iaThopme
Microsoft.NET.

Prerequisites

ABTOp Kypca Ha MIPOTSHKEHNH TPEX JIeT 9uTaeT Kypesl o ocHoBaM Microsoft. NET u o
CO3JIaHHI0 OU3HEC-TIPUIOKEHUH Ha 3ToH miaTgopme. Kak mpaBuiio, OCHOBBI YUTAKOTCS B BUJE
Heo0A3aTeNbHOTO CIEIKYPca B OCCHHEM CEMECTPE YeTBEPTOTrO Kypca, a yriIyOJICHHbIE 3HAaHNSA
JIAfOTCSI B BECEHHEM ceMecTpe (Ha 3TOT KypC 3a4acTylo IPHXOAAT CTYACHTHI Pa3HBIX KYPCOB H
JTa’kKe aCIHPAHTHI).

Ji1st ;aHHOTO Kypca peKOMEHIyeTcs Ta JKe CXeMa B BUAE CIIEIKypCca BECEHHETO ceMecTpa
C MPEION0KEHHEM, UTO CTYJCHThI UMEIOT 3HAHUS 6a30BOro CHeLKypca (OTXOAUB Ha HETO B
OCEHHEM CEMECTpE MU MOIY4UB 3HaHHS CaMOCTOATENbHO). He pekoMenayeTcs cMenmBaTh
paccka3bl 00 OCHOBaX M JIEKIHH IIPO MEPCIIEKTHBHBIE TEXHOJIOTHU. BmecTo 3Toro crout Ha
6a30BOM Kypce JaTh CChUIKY Ha TPSTYLIHH CEMECTP WIIH ’Ke 00pHUCOBAaTh HOBBIC TEXHOIOTHUH Ha
OTAENBHOM JEKINH (aBTOP JeNaeT 3TO B 3aKIIOYNTEIBHOHN JIEKINH 6a30BOTO CIIEIKYpCa).

O yem Kypc

PaccmarpuBarotcs Takue TexHosoru kak Windows Presentation Foundation, Windows
Communication Foundation, Windows Workflow Foundation, Atlas, LINQ. Takxe naercs
kpaTkuit 0030p Visual Studio 2005 u Team Foundation Server; nemaeTcst 3To 1o mpocToi
MPUYHHE: BPEMEHH PacCMOTPETh 3TH BOIIPOCHI Oojiee-MeHee IITy00KO B cocTaBe 0a30BOTroO Kypca,
IO OIIBITY aBTOPA, HE XBATAET, & PACCMOTPEHISI OHU 3aCITyKHBAIOT.

VYBHI, BO BpeMsl pa3paboTku 3Toro crenkypca Microsoft 00bsBIIIa 0 IpEeKpaICHUH
pa3paboTKu OYCHB, HA B3TJILSI aBTOPA, MEpCHeKTHBHOU TexHomoruu WinFS kak
CaMOCTOSTENBHOTO MPOJYKTa. B CBsA3M ¢ 3THM 3asBJICHHAS N3HAYAIBHO JieKus o WinFS Opura
yOpaHa.

Crout yuecTb, 4TO TEKCT Kypca cozaasaiics jgetoM 2006-ro roga, mo3ToMy KO BpeMEHH
MIPOYTECHHUS BAMH 3TOTO CIIEIKYpPCa pacCMaTpUBacMbIe TEXHOIOTHH (OCOOCHHO CYIIECTBYIOIINE B
Buge CTP-Bepcuii) MoryT usmeHuthesl 1 u3Mmensarcs! Hampumep, penuz Windows Vista
oxupgaercs (Tbdy-16dy-16(y) B Hawane 2007-ro roma. B MmomenT Hanucanus jekmun o C# 3.0
Bhinuia HoBass CTP-Bepcust. Beutn mepenMeHOBaHbI MHOTHE W3 00CYKIAEMBIX TEXHOJIOTHIA.
Microsoft He TepsieT Bpemsl 1apoMm.

llpo npakmuky

ABTOp HACTOSITEILHO PEKOMEHYET IIPOBOAUTH MPAKTHUKY, T.K. UUCTO TEOPETUUECKHE
3HaHuA B [T — MepTBEIif TPpy3, 0COOCHHO KOT/Aa 3TO KacaeTcs cTyaeHTOB. OIbIT IPOBEICHUS
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MpakTUKH Ha 0a30BoM cnenkypce no .NET mokassIiBaet, 4To Aaxe BECbMa COOOpa3UTEIbHbIE
CTYAEHTHI HMEIOT ITPOOIEMBI C HEKOTOPBIMHU NMPAKTUIECKUMH BOTIPOCAMH, 3a4acTyIO Peann3yst
MIPOCTHIE 33/1a4H «B JIOO» UITH ¢ TOMOIIBIO HECOOTBETCTBYIOIIUX CPEICTB. XOTh 3TO U HE
sBIIseTCs Lesbto npakThky 1o .NET, HO 31ech MOXKHO JaTh CIyLIATeNsM TaKkKe U IOHATHSA
CTHJIS KOJAWPOBAHUS, XOPOILIUX U IJIOXUX IMPAaKTUK MPOrpaMMHUPOBAHUS, OTIAKU, IOJIE3HBIX
COIMYTCTBYIOIIMX HHCTPYMEHTOB Pa3pabOTKH U MPOYETO, YeEMY HEYACTO MOCBSIIAIOT OTACIbHbIE
3aHATUSA (MMEHHO NO3TOMY U CTOUT MCIIOJIb30BaTh HEYACTHIN LIaHC AaTh OyAyIIeMy
MIPOrpaMMUCTy UMITYJILC B IPAaBUIIBHOM HaIpaBlieHHH). BO3MOXKHO, IMEHHO MTO3TOMY OT3bIBBI O
MPaKTHKE CTAOMIIEHO CaMbIe TIOJIOKUTEIBHBIC, HECMOTPS Ha TPYJHOCTHU TIONYyYCHHS 3aUeTa y
aBTOopa.

K coxanenuto, B citydae co crieikypcam 1o Ou3Hec-TIPUIIOKEHUIM, a TeM Ooliee U ¢
MEPCIIEKTUBHBIMU TEXHOJOTHSIMU, IPOBEACHUIO BAMH MPAKTUKU MOXKET IIOMEIIATh JIOKAIbHbIE
MOJUTHKY aIMUHUCTPUPOBaHUs MalinH. OOCITyKUBAIOLINI MTepcOHaAl KOMITBIOTEPHBIX KJIACCOB
KpaifHe HEOXOTHO (MSTKO TOBOPSI) UAET HA IMPETOCTABICHIE aIMUHUCTPATOPCKUX IIPaB
CTyJICHTaM, 4TO He00X01uMo, ckaxkeM, it HacTporiku ASP.NET wnu nns 3aganuii o BeO-
cepBucaM. B ciiydae ¢ nepcneKTUBHBIMHU TEXHOJOTUSIMHU BaM MPUIETCS] YTOBapUBaTh CTaBUTh
oetbl Vista, CTP-Bepcun C#, W*F 1 mpourie He BBITYIICHHBIC €IIle MPOIYKTHI, YTO TOXKE
3a4acTyl0 BOCIIPUHUMAETCS B IITHIKKA. HecMoTps Ha 3TO, KpaliHE peKOMEHIyeTCsl TOOOPOTh 3TH
CIO)KHOCTH. CBSDKHUTECH C aBTOPOM, €CIIH Y BacC 3TO HOIYYHIIOCH, sl 0OOMEHa OIBITOM.

[IpaxTryeckne 3a1aHus K 3TOMY CIELKYPCY IUIAHUPYETCSI CO3/1aTh K MOMEHTY €ro
MIPOUTEHUs (CM. HIDKE).

lMpo demoHcmpayuu

ABTOp TPUHIUIHATIBHO HE BKIIIOYMII B KypC IIPUMEPHI IEMOHCTpaIuil (KpoMe, pa3Be 4To
CH#, riae 3To He0OXOIUMO B CBS3H € TEMOH JieKIuH ). [[puHIUnHamIb-HOe CooOpaskeHHe
3aKJTI0YAETCS B TOM, UTO JIEKTOP JIOJDKEH CaM BJIAJIETh TEXHOJIOTHSIMH, O KOTOPBIX OH
paccka3biBaeT, XOTs Obl Ha YPOBHE CITIOCOOHOCTH TTOKa3aTh MPOCTEHIITNE MPUMEPHI. B Xynmem
ciyuae, €Il 3TO He TaK, MOXHO IMOKa3aTh BUeo ¢ channel9 wim nmomoOHBIX caiiToB (Ha Takoe
BHJIEO B TEKCTAaX JIEKIIUI MPUBOJISATCS CCHUTKH), HO 3TO HE PEKOMEHTy€eTCsl.

lIpo npuem 3Kk3amMeHO8

ABTOp IIPOBOMT 3K3aMEHBI 110 CXEME MATUMHHYTHOTO OIpoca 0e3 MpeIBapuTeIbHOM
MOATOTOBKH U OmiteToB. COCTABIISIOTCS IPOCTHIE BOIIPOCH (MMEIOIIUE OTBET He Ooliee ABYX
CJIOB) U 33JJAI0OTCSA dK3aMeHyeMoMy B KoimdecTBe 13-15 mryk. OOBIYHO 3TOTO BIIOJIHE XBATAET,
9TOOBI MOHATH YPOBEHb 3HAHHUU CTYICHTA. B CBsI3M co crienuukoii Kypca (Crenkypc), OObIIHbIH
pe3yJIbTaT SK3aMeHa JIN00 «OTIUYHOY» (2-3 HeNpaBUIIbHBIX OTBETA) JHOO0 «B CIEAYIOUIHIA pas3»,
T.K. CTYICHTBI PEJIKO corfiamarorcsi Ha 4 u Tem Oosee 3 mo mpouiIsHOMY MpeaMeTy. B cBs3u ¢
9TUM 3 ¥ 4 CTaBATCS KpaifHe PeAKO M YeTKUX KPUTEPUEB IS HUX HET.

Ecnu y Bac mpoBOIUTCS MPAKTHKA, OJHUM M3 KPUTEPUEB JIOMYCKa K 9K3aMEHY SIBJISICTCSI
100% cmada Bcex 3aa4 (OOBIYHO OJ[HA 33aJ]a4a Ha OJIHY JICKITUIO).

lMpo andeliimsi

Kypc, kxak cBexeco3JaHHBII, CO CTOMPOICHTHOW BEPOSATHOCTHIO OYAET MOPABJIATHCS U
OOHOBJIITECS B POLIECCE €r0 NMEPBOro MPOUTEHUS, ITAHUPYEMOTO B BeceHHeM cemecTpe 2007-
ro roga. IlosTomy 3arnsasiBaiite 3a 0OHOBICHUSIMH, KOTOPBIC CO CTOMPOLIEHTHON BEPOSITHOCTHIO
MPOM30IIyT BO BpeMsl NaNbHEHIIe TOATOTOBKH Kypca U cOOCTBEHHO ero mpouTeHus. C o4eHb
0O0JIBIIION BEPOSTHOCTHIO 3a BpeMs 0 Hadaja Kypca OyJeT co3llaH Habop 3a1ad JUIsl IPaKTHKH.

J1o TIepBOTO MPOUTEHHS MaTepUaITBl OyIyT OOHOBIATECS IO aApecy
http://belkasoft.com/net, a mocie — TakyKe ¥ Ha COOTBETCTBYIOIIEH CTpaHUYKE Kypca Ha
oduimaabHOM caiiTe Kadeapbl CHCTEMHOTO ITporpaMmMupoBanust MatMexa CIIOI'Y,
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http://se.math.spbu.ru/courses/dotnet/. Ctoga OyayT BBIKIAABIBATHCS IPE3CHTALIMU
NPaKTUYECKHE 3a/JaHMs, TaM Ke JIe)KAT CTapble MPE3eHTAIMU CYHIECTBYOLIMX KypcoB. Crienure
32 OOHOBJICHUSIMH.

3a 0OHOBIICHUSAMU TeKcTa oOpamiairech K http://belkasoft.com/net wim U9IHO K aBTOPY
10 moyre yuri.gubanov(@mail.ru.

lMpo owubku

Eciu BBl 3aMETHIIM OIIHOKY WII HETOUHOCTD — ITOXKAITYHCTa, HAIIMIIKUTE aBTOPY 00 3TOM
1o azipecy yuri.gubanov(@mail.ru. Cracu6o!
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Kypc "O630p nepcnektuBHbiX TexHorornnm Microsoft. NET"

Ansa Hayana

Ecnu BBI 3TOTO €11e He clienaiy, IpouTUTe, oKy HCTa, MOSICHUTENIbHBIN TOKYMEHT 10
Ha3BaHueM «IIpoutu cHauana mens.docy.

TeMbI Kypca

Kypc paccmarpuBaeT nepcreKkTUBHbBIE TEXHOIOTHU Microsoft, KOTOpbIe 0KHUIAIOTCS B
OnmkaiieM OyayIieM, KOT/ia CIIyIIaTesId 3aKOHYaT yHUBepcuTeT. Hanndre y BBITyCKHUKA
oT0OHBIX 3HAHUN PE3KO MOBBICUT €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE Tpya. bymyT
OCBeIIeHBI Takue TexHojioruu kak Windows Presentation Foundation, Windows Communication
Foundation, Windows Workflow Foundation, Atlas, LINQ u T.1. Taxxe paccmarpuBaroTcs
Microsoft Visual Studio.NET 2005 u Microsoft Visual Studio Team System.

Tpebyembie 3HaHUsI

Kypc paccunran Ha cTyneHTOB 4-5 KypcoB, yke 3HakoMbIX ¢ Microsoft. NET u umeromux
NPaKTUYECKU OTBIT PaboTHI ¢ TIaTGopmoii. Ha xadenpe cucTeMHOTo MporpaMMHUpPOBAHUS
Cankr-IlerepOyprckoro rocy1apcTBEHHOIO YHUBEPCUTETA ITOT KYpPC YUTAETCS 1OCIIe
noxyrozoBoro kypca «Ilnardpopma Microsoft. NET», B KOTOpoM CiTyIaTensiMm 1at0Tcst
HEo0XouMble OCHOBBI. CTOMT 3aMeTHUTh, YTO HEOTHEMJIEMOM YacThO MOCIEAHEr0 Kypca
SIBIISIFOTCS PaKTHUECKUE 3aHATHS (0€3 KOTOPhIX He MPUHUMAETCS DK3aMeH ), Ha KOTOPBIX
CTYZEHTBI UMEIOT BO3MOKHOCTb IIOIPOOOBATh Bce 00CyXk1aeMble TeXHOIOoruu. [IpezenTannn
JICKIUH ¥ MPAKTUICCKUE 3aJaHHUS MOKHO HAWTH Ha caiiTe Kageapsl
http://se.math.spbu.ru/courses/dotnet.

Pexomenayemble 3HaHMS IS CIyLIATEIeH JAHHOTO Kypca:

e OcHoBsl Microsoft. NET. Bepcus framework He umeeT oco6oro 3Ha4eHUs, 3TO
MOeT ObITh U Bepeus 1.1 u 2.0:
Tuner, CLS, CTS
C6opku, BepcuoHMpoBaHue, pazsepteiBanue, GAC u T.1I.
MSIL, FCL, JIT-xkoMOuasamus
C6opka mycopa
SA3pix C#: OCHOBHBIE IOHSTHUS; aTPpUOYTHI, peyiekcrs, OCHOBbI TUIIOB Ha
npumepe C#

O HUT.L

e 3nakomcTBO ¢ Microsoft Visual Studio.NET. Bepcust npogykra He nmeeT
0c0o00r0 3HaYEHUS, HO JKeTaTeNbHO, YTOOBI 3TO Oba Bepcus 2003 mmm 2005.
Bepcuu 2005 Oyzer nocpsiiieHa oTenbHas JEKIUsA 3TOro Kypcea.

e 3HAKOMCTBO ¢ OCHOBHbIMH TexXHOJOTUsIMH .NET. Cpenu 3TUX TEXHOJIOTHIA:

o Windows Forms

o ADO.NET

o ASP.NET

o ASP.NET Beb-cepBucsl

o Remoting
e Jlpyrue 3HaHus, HE oTHOCsAMECd B uucToM Buae Kk .NET, Takue kak:

o Be6-cepucs u ctangaptel SOA, WSDL, UDDI

o0 OCHOBBI TEXHOJIOTMH PacpeeIEHHOr0 B3aUMOIEHCTBUS

o OcHoBbI 6a3 JaHHBIX

O O O O O
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Crout 3aMEeTUTD, YTO HAJIMYMS BCEX ITHX 3HAHUHN HE TpeOyeTCs: KaKUe-TO U3 MEePEUNCIEHHbIX
Bellel NoTpedyoTCss B MUHUMAJILHOM 00beMe, KOTOPBIH MOKET OBbITh M3JI0)KEH MPSIMO B MOMEHT
Hano0HocTU. OIHAKO NPEN0AaBaTEN0 PEKOMEHYETCS CIEIUTh 3a Ay IMTOPUEH U YETKO
0CO3HaBaTh €€ MOATOTOBKY B TEX WJIM MHBIX Bolpocax. B uaeane 3TOT Kypc CTOUT ynTaTh nocie
AQHAJIOTMYHOTO YHOMSIHYTOMY IOJIyT0/I0BOrO Kypca.

INekumnsa 0. Yto ObINo, YTO OyAeT

IlepBas (TO ecTh, HyJIeBas) JEKIMs faeT 0030p TexHomoruit Microsoft, koropsie
O’KHMJIAOTCS B CKOPOM OyayIeM, HO Ha aHHbIH MOMeHT (cepeauHa 2006-ro rona) emie He
BBIIILTH.

J1i1st TOro 94TOOBI AATh CIYIIATEISIM ITOJIHYIO KApTHHY TPOUCXOJISIIET0, HA 3TOH JCKIIHH
MBI PACCMOTPHM HCTOPHUIO HEJJABHETO MPOILIOT0, TEKYIIH MOMEHT U YK€ TOCIIE 3TOTO
3arjsiHeM B Oyay1iee:

e OLE/COM/ActiveX/DCOM

e Microsoft Visual Studio 6.0 u COM

e COM+/MTS/Enterprise Services

e [losasinenue Microsoft. NET
OLE/COM/ActiveX/DCOM

Haynewm Hami 3kcKypc B IPOIIIOE ¢ ATHX YEThIpex (a TouHee, AByX) TexHosoruid. OLE
(Object Linking and Embedding, Tak n3naganpHO Ha3biBasiach TexHoyioruss COM) mosiBuiiach B
Havane 90-x. Texnonorust OLE sBunachk OOJBIINM IIarOM HABCTPEUY MEPEUCIIONH30BAHHIIO
KOMITOHEHTOB Ha YpOBHE OMHApPHOTO KoJ/a U nepepocia B ganbHeimem B COM u ActiveX. Hano
CKazatb, TyT Microsoft mopouia cylecTBeHHYI0 TEPMUHOIOTUYECKY IO MMy TaHUILY, U
pazo0paThcs, Kakas U3 3TUX ab0OpeBraTyp Kakoe MOHITHE O3HAYAET, TOBOJIBHO CIIOXKHO.
[TosTomy MBI OyiemM paccMaTpuBath Bee 3TH Tpu ab0peBuarypsl BMecte: OLE/COM/ActiveX, a
11st kpatkoctu HazeiBaTh COM (Component Object Model).

«COM - 310 MeTO[ pa3pabOTKH MPOrPAMMHBEIX KOMITIOHEHTOB, HEOOIIBIITNX JBOMYHBIX
UCHIOJHAEMBIX (ailyioB, KOTOPbIE MPEJOCTABISIOT HEOOXOJUMbIE CEPBUCHI PUITIOKEHUSM,
OTIEPAIIMOHHBIM CHCTEMaM U IPYyTuM KoMmroHeHTaM. Pa3paborka kommoneHTam COM momgo6Ha
pa3paboTKe TUHAMUYECKOTO 00beKTHO-OprueHTHpoBaHHOTO API. Komnonentst COM
O0BEAMHSIOTCS IPYT C IPYTOM JJIsI CO3AAHUS MPUIIOKECHUN UM CUCTEM KOMIIOHEHTOB.
KoMnoHeHThI MOKHO OTKJIIOUATh U MEHSITh BO BpeMsI BBIIIOJIHEHUS, 0€3 MEPEKOMIIIALNN WIH
NEPEKOMITOHOBKY npuinoxeHus» («OcHoBel COM», [leiin Pomxepcon).

C nomompro COM nosiBUIach BO3MOKHOCTh ITEPEUCIIONH30BaTh TOTOBBIE 0OBEKTHI,
BCTpauBasi OJHU OOBEKTHI B IPYTHE; B YACTHOCTH, XPECTOMATUHHBIN MPUMEP, KOTOPBIN BCera
npuBoawics s oobsicaennss COM, moBeCTBOBaJ O TOM, Kak BCTpouTh Tabnuiry Excel B
nokymeHT Word. Co6cTBEHHO TOBOpSI, OTCIO/Ia TIOIIIO NIEPBOE HA3BAHUE 3TOM TEXHOJIOTHH,
coJiep Kariiee ClioBo «BcTpanBaHue» (embedding).

Benen 3a COM, B 1996 rony B Windows NT 4.0 mosiBuinace Texnonorust DCOM
(Distributed Component Object Model), pacnpenenennas Bepcus COM. HecmoTps Ha TO, 9TO C
nomotbio DCOM cTasio BO3MOXKHBIM MIEPEHUCIIONH30BATh KOMIIOHEHTHI, HAXOIAIIUECS HA
JIPYTUX KOMIIBIOTEpax, KOHPUTYPUPOBATh U HACTpauBaTh MPHIIOKEHUS, Hcnonb3yromnpe DCOM,
66110 BecbMa citokHo. Kpome Toro, DCOM ucnons3oBan mexanusm RPC, uto npuBoanso co
CJIOHOCTSIMH, CBSI3aHHBIMHU ¢ (halipBosiamu. K MUHYycaM MOKHO Tak)Ke OTHECTH OTCYTCTBHE
DCOM na Windows 95/98.

Microsoft Visual Studio 6.0 u COM

B 1998-M roay Beima Microsoft Visual Studio 6.0, Bximroudatomast B cedst IDE st
HECKOJIBKHX S3bIKOB, TakuX Kak Visual C++ u Visual Basic. JIoBOJIBHO J0JITO 3TOT MaKeT
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SIBIISUICS. pa0OYMM WHCTPYMEHTOM JIJIs pa3paboTynkoB B Mupe Microsoft. [Tonnepxka COM
6buta uHTErpupoBana B Visual Studio, ocobenno npocto obmarsest ¢ COM Ob110 BO3MOXKHO U3
Visual Basic. Oqnako Visual Basic He ronuTcs ajisi CHCTEMHOTO TIPOTPaMMHUPOBAHUS,
CTaHJapTOM Je-(akTo i KOTOporo sBisercs 1o cux nop C++. Padora ke ¢ COM u3 Visual
C++ Obuia (1 ecTh) BecbMa HeTpuBUaIbHOU. Boobie, nporpammupys COM-npuinoxenus,
IPOTPAMMHUCT CTAJIKMBAJICS CO CIUILKOM OOJIBIINM KOJUYECTBOM TEXHUUECKUX TOHKOCTEH,
OTBJIEKAIOIIMX €0 OT HETIOCPEACTBEHHON 3a1aueil. CkaxkeM, pa3iuyusl B CUICTEME TUIIOB MEKIY
Pa3sHBIMU SI3bIKaMU (MOKHO YIIOMSHYTh, HAIIpUMeEp, MHJIEKCAIIMI0O MAaCCUBOB U CTPOK) TpeboBaIn
HaIMCaHMsl CIIeUalbHbIX KOHBEPTOPOB. /la ¥ BHYTpH OJHOTO S3bIKa POOJIEM XBaTaJIO, YETO
CTOMJIM OJHH TOJIBKO TOHKOCTH IOJICYETA CChUIOK. BOT, HanpuMep, BeIAEpKKa U3 KHUryU Jleiina
Pomxepcona «OcnoBel COM»:

1) IIpaBmiO 1OJid BEIXONOHEIX [NapaMeTpoB: Jmobas QyHKLUMSI,
BO3Bpallanllas yKasaTeJlb Ha MHTepdelc depes BEXOIHOU
napamMeTp MM Kak CBOe BO3BpallaeMoe 3HadeHMe, IOJDKHA
BeI3BAaThk AddRef 1Ojig »TOoro ykKasaTesud

2) TlpaBuJIO 1JiS BXOIHBIX—BHEIXOIHHIX IapaMeTpPoB: OYHKIIMA
IOOJDKHa BHBI3BAThL Release 1OJid ykaszsaTeJyid Ha MHTepbeMc,
epenaHHOTO el KakK lapaMeTp, MpexIe 4YeM 3alMcaTb Ha
ero MeCTO HOBEM yKasaTesb. llepen BO3BPATOM B
BBEISHIBAWLIYI0 NpPOoTrpaMMy QYHKLMS Takke IOJDKHA BEISBATH
AddRef @mis HOBOT'O 3HAUEeHMS IapaMeTrpa

3) IpaBuno nnsa TJOOAJIbHEIX I[EPEMEHHBIX: €CJIM yKasaTeJlb Ha
uHTepberc coxpaHsaeTcsa B IJIODAJIBHOM IIepeMeHHOM, TO
epen nepenadelr ylhopabJIeHMS IPpyTI'oM QYyHKUMM HeOOXOOMMO
BeI3BaTh AddRef nmsa Hero

Cornacurech, IOCTOSSHHOE BHUMAaHNE K TAKUM TOHKOCTSIM HE TIOMOTaeT KOHLICHTpaluu
Ha pemaeMoi mpo0ieMe IpeaAMEeTHON 00IacTH.

Taxkum 00pa3oM, HECMOTpsI Ha ILIAr BIepe]] B MHTETpallui MEKIY S3bIKaMU U TOAJIEPHKKE
9TOW MHTErpanuu B mpoaykTe Visual Studio 6.0, y mporpaMMHUCTOB CYIIIECTBOBAIA HEMAJTBIE
npo6aemsl. [To Muenuto /lona bokca, ogHol u3 npuunH yxoga COM sBnsercst OTCYyTCTBHE
yno0Ho# Turardopmel pa3padotku: «OaHako He 3a0bBaiiTe, 4T0 COM — 3TO HE TOIBKO MOCITH
IpOrpaMMHUPOBAHUs, HO U MOAIepKUBaroIas ee miargopma pazpadorku. K coxanenuro,
atdopma pa3pabdoTku okazanachk ciaadbiM MectoM COM. Uto6s1 Mogens COM crana conuaHo
TEXHOJIOTHEN IPOrpaMMUPOBAaHUs, a HE POCTO UAEEU WIIM HAYYHOU JUCLMIUIMHOM, €1 He
XBaTHJIO IMEHHO yCTOIUMBOM tutatdopmsl. 1o atoit mpuumae spa COM OGnmxeTcs K 3aKaTy».

lMpo6nembr COM

[Tepeuncium ocHoBHbIe HepocTaTkn COM:

1. Jukas cnoxHocTb. JlelicTBuTenbHO, A mporpammupoBanus COM TpeboBanock ObITh
TOHKUM 3HATOKOM €€ YCTPOHCTBA, B YaCTHOCTH, MEXAaHU3MOB PYUYHOIO MO/ICUETa CCBUIOK,
MapIIairHra (mepeaadu Mey TpaHUIlaMy IPOIECCOB) CIOKHBIX TUIIOB, PA3TUUHS
nenerupytouiero u neaenerupyromiero [lUnknown u t.11.

2. ®usuueckas npupoaa KOHTpakToB. O0 3TOM OYeHb MOAPOOHO HamKcaHo B KHure [{ona
boxkca «Essential NET, Volume 1: The Common Language Runtime». [IpuBenem
HeOobIIyIo IuTaTy U3 Hee: «B mogenun COM KOHTpaKT KOMIIOHEHTA SIBIISIETCS
¢uznyeckuM (T.e. ABOMYHBIM) KOHTpakToM. CriefoBarenbHo, komnoneHT COM
NPEIbABISAET KECTKHE TPeOOBaHMSI K MEKKOMITIOHEHTHBIM BbI30BaM. [l paBUIIbHOM
pabotsl kouTpakta COM HE0OXO0IUMBI TOUHBIE CMEIICHUS BUPTYAJIbHON TaOJIUIIBI JJIs
kaxaoro merona. Kourpaktr COM TpelyeT TOUHOM TUCIUIUIMHBI CTeKa (HampuMmep,
__stdcall), ucionp3yemMoro mpu BeI30BE METOJIOB, TOYHOTO CMEIICHUS KaXKION
CTPYKTYpBbI IaHHBIX, IEpeAaBacMol B Ka4yeCTBE (PAaKTUIECKOTO MapaMeTpa MeToa,
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TOYHON MH(POPMAIIUN 0 MEXAaHU3ME Pa3MEICHHS MTAaMSTH, UCIIOJIb3YEMOM BBI3BIBAEMBIM
METO/IOM, a TaK)Ke TOYHOTO (popMarta CChUIKUA Ha 0OBEKT (Ha3bIBAEMOT0 yKa3zaTelleM
uHTepdeiica). B repmunax TexHonsorun COM KOHTPAKT KOMIIOHEHTA - 3TO BCETO JIMIIb
HPOTOKOJI (POPMHUPOBAHHUS KAJPOB CTEKA, MTOJHOCTHIO JINIIEHHBIA CEMaHTUKU
HPUIIOKEHUS.

3. VIHTEeHCUBHOE HCIIOJIB30BAHUE peecTpa

4. OrtcyrcTBUE 001IEH CUCTEMBI TUIIOB (Y Pa3HBIX S3bIKOB Pa3HbIE THIIbI, YTO MPUBOAUIIO K
TOHKMM olnOkaM, B yactHOCTH, ipu paboTh! ¢ o6bekTamu C++ u3 VB npuxonuiocs
nucaTh KOJI AJis aAanTaluy HEKOTOPBIX THUIIOB).

5. Tlo cyru, opuenranus Ha C++

6. OrtcyTcTBHE XOpoIlel cpebl pa3paboTKu

COM+/MTS/Enterprise Services

B kontie 96 roma nosisuiicss COM+. Tlox aToit abOpeBHUaTypoil moapa3zyMeBaioch
ucnonszoBanue DCOM Bmecte ¢ MTS (Microsoft Transaction Server). COM+ ctan
CJIETyIOIIMM LIaroM B CTOPOHY PEIICHUs CIOXKHBIX HHPPACTPYKTYypHbIX BoripocoB. B COM+,
noctpoeHHoi Ha ocHoBe COM, NOSIBUIIOCH aBTOMAaTHYECKOE yIpaBiIeHUE TPAaH3AKIIUAMHU, TTYJIbI
PeCypcoB U IyJIbl TOTOKOB, 3allUTa Ha OCHOBE poJied u T.4. UmerHo B COM+ nosiBmiIOCh
ACMEKTHO-OPUEHTUPOBAHHOE MMPOTPAMMUPOBAHHE.

K menocratkam DCOM 1 COM+/MTS MOXHO OTHECTH €11le OOJIBIIYIO CI0OKHOCTh, YeM
cnoxHocte COM. Bmecte ¢ TeM COM+ no cytu siBisierca npapoaurenem .NET. CymecTBeHHast
yacth ¢pyHkunonaabHocTH COM+ nepenna B .NET nox numenem Enterprise Services.

MosieneHue Microsoft. NET

B pe3ynbTare JMHHON U CTABHOW UCTOPHH, OMIMCAHHOM Bblle, mosBuwics .NET — He
TOJIBKO Clenyromuii mar Microsoft B HanpaBieHHH KOMIIOHEHTHOM pa3paboTKH, HO 1enast
iatdopma, momorarorasi B 0opb0e 3a yJIeeBlieHrue pa3padOTKH IO BCeM PpOHTAM:

1. Hcnonw3oBaHue s136IK0B 60see Beicokoro yposHs: C#, VB.NET

2. Hcnonw3oBaHue 60iee MOIIHBIX HHCTPYMEHTOB MOAJIEPKKH pa3pabOTKH: COBpEMEHHAs
cpena paspabotku Visual Studio.NET

3. VYBenndeHnue o0beMa MEPEHCIIONB30BaHUS COOCTBEHHOTO KOJ[a: HOBAsi TEXHOJIOTHUS
KOMIIOHEHTHOM pa3paboTKu, OCHOBaHHAs Ha METaJaHHbIX

4. VYBenuueHue 00beMa UCIOJIB30BAHUS CTOPOHHUX OMOIIMOTEK: MOIIHAS OMOIHOTEKA
kiaccoB FCL

XpoHOJOTHsI COOBITUI MPUMEPHO TaKas:
T'ox 2000
CTP (Community Technology Preview)
Visual Studio 7.0 Beta 1
TI'og 2001
VS Beta 2, Release Candidate 1
ITpunste! crangaptel C# n CLI
T'om 2002
.Net Framework SDK
Visual Studio .Net
I'ox 2003
Visual Studio 2003 & .NET Framework 1.1
TI'og 2005
Visual Studio 2005 & .NET Framework 2.0
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lMpeumywiecmea Microsoft NET

[Tepeuncnum ocHOBHBIE MpenmytiecTBa iardopmsl Microsoft. NET nepen
IPEIbITYIIUMU TEXHOJIOIMU KOMITAaHUU:

e Eaunas nporpamMMHas MOZAEIb

e VYipouieHHas MOAEIb IPOrpaMMUPOBaHUS

e ABTOMaTHYECKOE YNIPaBICHUE BEPCUAMU

e VYipouieHHOE pa3BEPThIBAHUE

e MmuoromiarhopMeHHOCTS (110 KpaiiHel Mepe moTeHua bHas ©, cTpacTHBIM
IMPOTUBHUKAM 3TOrO MPEUMYLIECTBA MOXKHO yKa3aTh Ha CYyIIECTBOBAaHUE IPOEKTOB
Mono, http://www.mono-project.com,
http://ru.wikipedia.org/wiki/Mono_development_platform u dotGNU http://dotgnu.org,
http://ru.wikipedia.org/wiki/DotGNU)

e ABTOMaTHYECKOE YNpPaBJIECHHUE PECYPCAMHU

* [IpoBepka 6€30MaCHOCTH THUIIOB

e Enunas cpena pa3paboTku

* Bo03MOXHOCTb OTJIaIKM MHOTOSI3BIKOBBIX MPHIIOKEHUN

e Eaunas moaens 00paboOTKH OMIMOOK

e CoBpeMeHHas MOJieNb O€30MaCHOCTH

e MHrerpanus sS3b6IK0B IPOrPaMMHUPOBaHUS

e CrangapTtuzamusi ocHOBHbIX yacteid .NET
OTH MyHKTH 00BIYHO MOAPOOHO OCBEIIAI0TCS BO BBOAHOM Kypce 1o .NET, HO UX MOXXHO

0eryio 00CyIMTh U B TAHHOM Kypce.

ASP.NET

OtnenbHO x04ueTcs cka3zath npo TexHojoruo ASP.NET. DTta TexHonorus siBUi1ach
aBaHrapJIoM, «JIOKOMOTUBOM», TAHYIIHM 3a co0oii uiatdpopmy .NET. Dtomy ¢akty ecTb
pocToe 00BACHEHHUE: ISl pabOThI C KIIMEHTCKUMHU MPUIIOKEHUSIMU, UCTIONb3YOIIUMHU
ASP.NET, ne nyxeH framework, oH 1o/keH ObITh yCTaHOBIIEH TOJIKO HAa CEPBEPHOI MaIlIMHE.
A B HaCTOJIBLHBIX MPUIOKEHUX, T1ie framework HyxeH, mpousBoauTenu [10 BeIHYXIEHBI
TpeOOBaTh OT MOJIB30BATEINS CKauaTh U MOCTaBUTH ero (Miu ke framework Bkirodasncs B
MHCTAJUTSIIMOHHBIN MMaKeT, CYyIECTBEHHO «YTsDKENSsh» ero). TakuM o0pa3zom, 10Jroe Bpemst
eAMHCTBEHHOH BocTpeboBanHoi TexHonorueit u3 .NET 6puta ASP.NET. CoOGcTBeHHO, ceituac
3TOT 3P PeKT XOTh M CMATUMIICS, HO Bce paBHO HaOmogaeTcss — ASP.NET npunoxenust
npeo0IagaroT Hajl OCTaIbHBIMH.

B nanbhelimem, Haio nojaraTh, 4YTO € MOCTENEHHBIM pacnpocTtpanenrem .NET
Framework (B uactaocTH, 6maronaps Windows Update u nepexoay Ha HoBsle OC Microsoft,
KOTOpBIE yKe copeprkar B cebe framework) nons desktop npunosxkeHuii cpeau Bcex
NpUIOKEHUH, peanu3oBaHHbIX ¢ momotbio .NET, Oyner yBenuuuBarbcs.

Mucp o mom, yumo MS He ucnonb3yem .NET

B cBsi3u ¢ npeap Iy M ciaiiioM BO3HUKAET BOMPOC — a KTO K€ TOTJa BoOoOIIe
ucnosb3yeT .NET? Ecte MHeHHE, uTOo 1 Microsoft cama He 0COOEHHO HCTIOIB3YET CBOIO KE
TEXHOJIOTHIO, IIPEeINoYnTas padoTaTh Ha cTapoM 100poMm Visual C++.

OT1oT Mu( pa3BeHUMBAIOT JaHHBIC O KOJIMYECTBE Koaa, HamrncanHoro Ha .NET BHyTpu
CcaMOH KOpIopanuu:

e Visual Studio 2005: 7.5 million lines

e SQL Server 2005: 3 million lines

e BizTalk Server: 2 million lines

e Visual Studio Team System: 1.7 million lines
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Windows Presentation Foundation: 900K lines

Windows Sharepoint Services: 750K lines

Expression Interactive Designer: 250K lines

Sharepoint Portal Server: 200K lines

Content Management Server: 100K lines

(B3s1TO OTCIOMA: http://blogs.msdn.com/danielfe/archive/2005/12/16/504847.aspx)

lMosieneHue npo2pammuposaHusi «nod ogucr

W3BecTHO, uTO MojasisAolee 60abIKMHCTBO MporpaMMuctoB B CHIA numryT Ha Visual
Basic. DTOT S3bIK OTIMYHO NOAXOAUT Jist ObicTporo co3nanust Ul u mmeet BecbMa MpocToit
cuHTakcuc. KoHeuHO, OH He NOAXOAUT [UIsl HETPUBHAJIBHBIX 33]1a4, IPUCYLINX CUCTEMHOMY
IPOrpaMMHUPOBAHHUIO, U BELIH, HE TIPEYCMOTPEHHBIE €r0 CO3AaTeNs MU, IpU peanu3anuu Ha VB
JaroTcs OOJIBIIUM TPYAOM (BbI MPOOOBAIM CO3AaTh MHOTOIIOTOYHOE MpUiIokeHue Ha VB?) u ¢
IPUBJICYEHUEM COMHHUTEIBHBIX IPUEMOB, TAKMX KaK, CKOKEM, XYKH.

UYewm ke o0ycnosiieHa nomynspHocts VB? Tem, uTo GONBIIMHCTBO IPUIOKEHUH HE
TpeOyeT HETPUBHAIBHOM JIOTHKH. DTO KaKHE-TO MPOCTEHbKHE (POPMBI YU€Ta Yero-Imdo
(COTpYTHUKOB, JAEHET, JeJ, TOBAPOB), COCTABICHUE CTATUCTUK U 0TYETOB M T.N. Koraa sTot daxt
ObL1 0OCO3HaH, OUCHBIE TPUIIOKEHUS (T.€. pusoxkeHus, sxoasmue B MS Office) monyuwmin
BO3MOXHOCTH CKPUITOBaHMS U MAKPOCOB. DTU NPUIOKEHUS 00peian 0OBEKTHYIO MOJIEINb B
tepmuHax COM. Teneps 1715 co3/1aHusl HEMAJIOTO YKCiIa TUIIOB IMPUJIOKEHHUH cTajao BooOIIe He
HaJl0 porpammupoBats B Visual Studio — roctaTouHo ObIIIO peann30BaTh Mapy MaKpoCoOB U
¢dopm B Excel!

OpnHaKko OHUX TOJBKO MAaKpOCOB Ha BCE CIIy4ad KU3HU HENOCTaTO4HO. [loaTOMy B
Visual Studio.NET ectr Visual Studio Tools for Office u cooTBeTCTBYOIIHE THIIBI TPOSKTOB,
Hanpumep, Tun npoekra Outlook add-in.

YT10 eCcTb cenyac

Framework 2.0

2005-# roa mpUHEC HECKOJIBKO PEBOTIOLIMOHHBIX PEIU30B. [IepBbIM CTOUT YyIIOMSIHYTh
Beixo .NET Framework Bepcunu 2.0. Ero sapo Obl10 CHIIBHO paclIMpeHo, KaK U Bce
texHonoruu, Bxoasimue B .NET. CToUT ynomsiHyTh:

1. CLS: IlosiBneHue generic-TUMoB, aHOHUMHBIX METO/IOB, YACTUYHBIX THUIIOB, HTEPATOPOB

2. ASP.NET: 6onb11oe KOJTUYECTBO HOBBIX YIOOHBIX 3JIEMEHTOB YIPABJICHHSI, TAKUX KaK
login, password recovery, wizard u T.1., MacTep-CTpaHHILIbI, TOJAEPIKKA TEM H T.II.

3. Windows Forms: BcTpoenHas noanepxkka Tem, office 2003 look&feel, morinbie HOBBIE
BO3MOYKHOCTH 10 «KaCTOMHU3AI[MU» 3JIEMEHTOB YNPABJICHUS (B YACTHOCTH, BO3MOKHOCTb
onpeaenuTs owner draw Jist BceX THIOB JIEMEHTOB YIIPaBJICHUS ), HOBBIE JIEMEHTHI
yIpaBIeHUS

4. Web-cepBHCHI: TOAIEPKKA HOBBIX CTaHIapTOB WS-*,

Microsoft Visual Studio 2005 u TeamSystem

OnHoBpemMeHHO co BTOpoi Bepcuel framework Beima Visual Studio 2005,
CYIIECTBEHHO yJyullleHHast Bepcus (hrarmaHckoro npoaykra Microsoft ast pa3paOboTunKoB.
OTOMY CeMeiCTBY MPOIYKTOB Oy/IeT MOCBSIICHA OTACIbHAS JICKIHs, a TIOKa BKPAaTIe
nepevnciIuM HekoTopele foctonHcTBa Microsoft Visual Studio 2005:

e Cymectenno yiyumeH IntelliSense. Teneps oH Be3ne — naxke B pegakropax XML

e T[losBuiock noustue code snippet — TOTOBBIX KYCKOB YacTO BCTPEUAIOIIETOCs KOJIa, B

KOTOPBIN OCTaeTCs MOACTaBUTh ITAPAMETPHI
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e PeanuzoBanbl paznuuHble TpeoOpa3oBaHus (peGakTOPUHTH) KO

e [losBunach OTCYTCTBOBABILAS B MPEABLIYIINX Bepcusix Bo3MokHocTh Edit and
Continue

e Hactpoliku MOKHO COXpaHATh B CBOEM Ipodaiine, yto obneryaer paboTy Ha OJTHOM
KOMITBIOTEPE HECKOJIBKUX IMOJIb30BATENCH, a TAK)Ke MEPEHOC CBOMX HACTPOECK Ha
JPYyTroi KOMIIBIOTEP

e [Ipencrasnena texnonorust MSBuild, kpaiine none3Has a1 aBTOMaTU3aluu cOOpKU
IpOeKTa

e VIy4IIeHO CPEeACTBO BepcHUOHUpPOBaHUs SourceSafe

e [IpencraBneHa TEXHOJIOTHUS YIPOILEHHOIO pa3BePThIBAHUS MPUIIOKEHUNA MO
Ha3BaHueM ClickOnce

e [Ipu BO3HMKHOBEHUH UCKIIIOYEHUH BBIAAETCS BeCbMa HHPOPMATUBHAS MO/ICKa3Ka O
BO3MOXHBIX TPUYMHAX UCKITIOYCHUS U CIT0c00ax O0pHOBI ¢ HUM.

Kpome Toro, BecbMa BaskHBIM IIaroM CO CTOPOHBI Microsoft ctan Belyck OecIuiaTHBIX
Bepcuit Express Editions anst mpomykroB u3 Visual Studio (Visual Basic, Visual C#, Visual J#,
Visual C++ u Visual Web Developer Express). HecMoTpst Ha onaceHust, 4To 3TH OecIiiaTHbIe
BEPCHUM OCTaHYTCSl TAKUMU Henouro, Microsoft mpoBo3riacuia Kypc Ha To, YTOObI OCTaBUTh UX
OecIuTaTHBIMU HaBCET1a.

Hakoner, crout ynoMsHyTh BIxo]1 BecHOM 2006-r0 roga MOITHEHIIIEH JIMHEHKN
npoaykToB Visual Studio mox HazBanuem Team System. DTy NpoLyKThl HaIIpaBlieHbl Ha
MHTETPAIUIo pabOTHI IIETI0N KOMaHIbl IPOTPAMMHUCTOB, TECTEPOB, APXUTEKTOPOB H UX
MeHekepoB. Team System BkitoyaeT B ce0si MOIIHbIE BU3YyallbHbIe HHCTPYMEHTHI
POEKTHPOBAHUS, CPEJICTBA JUIsl aBTOMATU3AI[MH TECTUPOBAHUS, 0a3y OMMOOK, TOAIEPIKKY
HOPTAJIOB IPOEKTa, U MHOTO€, MHOTO€ Jipyroe. Bee 3Tu cpesicTBa NOJHOCTHIO MHTETPUPOBAHBI
MEXIy COOOI.

Microsoft SQL Server 2005

Bwmecre co Bropem ¢peiimBopkom u Visual Studio 2005 Beimia Tak:xe HOBasi BEpCHs
Microsoft SQL Server, oonoBuBIIas He MeHsABIIMiicS ¢ 2000-ro roja riiaBHbIN Oa3agaHYCCKHI
npoAyKT kommnanuu. B Bepcun 2005 roga MHOTO pa3sHOOOpa3HbIX MOJIE3HBIX BELIEH Bpoje
noanepxkku TunoB XML u XPath, Ho camoe ri1aBHOE HOBIIECTBO — 3TO TO, uTo SQL Server
tenepb sBisieTcss xoctoM .NET nputoxkenuid, a, cTaino ObITh, TEKCT XPaHUMBIX TIPOIEAYD,
TpUrrepoB U QyHKIHi MoxkHO nrcath HAa .NET s3p1kax!

Kpome Toro, SQL Server 2005 ymeet npegoctaBisath noctyn Kk bJ] mocpencrsom BeO-
CEPBHCOB WJIH BBICTYTIas B POJIU BeO-cepBepa.

Hakownern, crout ynomsiHyTh, uto 1uist SQL Server 2005 Takxe cyuiecTByeT OecruiaTHas
Express-Bepcust (mprueM Ha Hee M3HAYAIBHO HE CYIIECTBOBAIO T'OOBOE OTPAHUYCHHE 110
OecruiaTHOCTH, OOBSIBIICHHOE JIIs cemeiicTBa Express-poaykroB u3 Visual Studio 2005).

BizTalk Server 2006

Becnoii 2006-tro roga 6611 BeimymieH BizTalk Server 2006, enterprise-cpeacTBo st
WHTETpaliy MPUIOKEHUI BHYTPU OPTaHHU3AIINH, & TAKKE MEXKIY Pa3IMYHBIMU OpTaHU3aIUSIMU.
Kpome nipouero, Hac HHTEpECYET TO, UTO 3Ta BEPCHUsI MHTETpUpoBaHa co BTopou Bepcuent .NET
Framework u Visual Studio 2005.

Cwm. http://blogs.gotdotnet.ru/personal/allo/Permal ink.aspx?guid=6966128a-094-41{6-8215-
€790df96907a
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YTo oxxupaetcsa B bnuxanwem oyayuiem

Hoeass OC Windows Vista

Windows Vista (na3piBaBmasicst panee Longhorn), Hoast, 64-6utnas OC Microsoft, mo
MOCJIETHUM JTaHHBIM okujiaercs B konie 2006-ro-navaie 2007-ro roga. CepBepHasi Bepcusi 3Tou
OC (remeps, roBopst Longhorn, UMerOT B BUy IMEHHO €€) JOJKHA BBIMTH T11e-T0 B 2007-M.
MHoro4HcIeHHbIE 3aJIePKKH U HETOPOIUIMBOCTh Microsoft B Beimycke 310l OC yrke opoauiIn
anbTepHaTHUBHOE Ha3BaHue — Longwait, 0JJHaKO KAaTh €CTh YEero.

Psi0Boi1 mosib30BaTENh, KOHEUHO, IEPBBIM JEJIOM 03HAKOMUTCS ¢ IOTPSCAIOLUIMMHU
HOBBIMH BO3MOXKHOCTSIMH MHTepdeiica cucTeMbl — IPO3pauHbIMU OKHAMU, TPEXMEPHOM
BU3yallM3aliell CMEHbI aKTUBHOTO OKHA, OOHOBIISIOLIMMCS Preview 3KpaHa MmporpaMmmsl B task-
bar’e u T.11. Eciii, KOHEYHO, €My MTOBE3ET M MO3BOJIUT ammapaTypa. M 3To He mryTka —
TpeOOBaHUS K anmnaparype HoBOro nHtepdeiica, Ha3piBaeMoro Aero, kpaiine Beicoku. Ho cyTh
HOBILIECTB, KOHEUHO, HE B ATOM.

Microsoft mpoBena cepbe3HyI0 PEBU3HIO CUCTEMBI ¢ TOUKH 3peHus OezomacHocTH. Tenepnb
3IIOBpPEAHBIM (M O€300MIHBIM) TIpOrpaMMaM OYJIET CIOKHEE 3aIyCTUTBCS 11O
aJIMUHUCTPATOPOM, JJa’Ke €CIIM TeKYIIUH M0JIb30BaTellb UMEET 3TH npasa. [lanee, morpedyercs
cnenuanbHas nupoBas MOAMNUCH, YTOObI HEKUI KO MOT OBITh UCIIOJHEH HA YPOBHE s/Ipa.
Tenepb GONMBIIMHCTBO JpaiiBepoB pabOTAIOT HE B SAAPE CUCTEMBI, a KaK MOJIb30BaTEIbCKUE
npouecchl. Takum 06pa3oM, €ciii OJIMH WM HECKOJIBKO JpaiiBEepOB HEKOPPEKTHO 3aBepIIaT
CBOIO paloTy, TO BCE paBHO CUCTEMa MPOJIOJKHUT paboTaTh, a
3aIyCTUTB/TIEPE3ayCTUTh/YCTAaHOBHUTH 3TH JpaiiBepa MOKHO OyJeT gaxke 0e3 rmepes3arpy3ku
CHCTEMBI.

Taxoke B aT0it OC OynyT npencraBinenbl HoBbId API mox HazBanuem .NET Framework
3.0 (6pBmmit WinFX), mpu3BaHHbII OCTENIEHHO BBITECHUTH CTAapbIit 100pbIi Win32,
texuosiornd Windows Presentation Foundation, Windows Workflow Foundation 1 Windows
Communication Foundation.

.NET Framework 3.0 (6biswut WinFX)

Urak, B Windows Vista Oyzaert npencrasiexn HOBbIii API mon HazBanuem .NET
Framework 3.0. [lepeumenoBan WinFX Opl1 Kak pa3 B MOMEHT pa3paboTKu Kypca (crmacuoo
Microsoft 3a HEOOXOAUMOCTH MTPOM3BOAUTE STOT PEOPEHAUHT B yKE TOTOBOM TekcTe ©).
OObsicHeHEM NEpPEeUMEHOBaHUS MOCITYKUIIO TO, YTO KOMaHIy pa3paboTuHUKOB 3aMydalin
BOIpocaMu «a Kyna ke neBaetrca .NET, k koropoMy MBI yxe npukumenn?» UToObl Mo 14epKHy Th
ToT ¢akt, yto .NET HUKYIa HE AeBaeTCs, €ro BHO J00aBWIM B Ha3BaHWE HOBOTO API.

Urak, NET Framework 3.0 — 310 API rpsinymux Bepcuit Windows, ocHOBaHHBIH Ha
.NET, u cocTout 0oH 13 Tpex OOJBIINX YaCTEH:

e Windows Presentation Foundation (ObiBmnii Avalon) — HoBas rpaduyeckas
MoJicucTeMa

e Windows Workflow Foundation — API st moctpoeHust OU3HEC-TTPOIIECCOB,
ocHOoBaHHBIX Ha workflow

e Windows Communication Foundation (6siBuuii Indigo) — API nns
B3aMIMOJICHCTBUSI C IIOMOIILIO BeO-CEPBUCOB

WinFS, koTopslif n3HauanbHO TOXe H0JKeH ObuT ObITh BKITtoueH B .NET Framework 3.0,
0 YIOMSIHYTBIM YK€ TIPHYHHAM TyJa YKe He BOHJIET.

Baxxno monumarts To, uTo Win32 He ucuesaer. Ha camom jerne, Ha HU3KOM YpOBHE caM

NET Framework 3.0 Gyner ucnons3oBats Win32. Kpome toro, Bce 10, HanucanHoe asis
Win32, 6ynet npomoinkath padorats u o .NET Framework 3.0. Bonee Toro, ocranercs u
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coBMecTUMOCTh ¢ Winl6-ipunoxennsmu. OueBunHo, uto u .NET-npunoxenus He OyayT
UCTIBITHIBATh TpyaHoCTeM mpu padbote moa .NET Framework 3.0.

WPF

Windows Presentation Foundation (6siBiInii Avalon) — HoBasi Tpadudeckasi moJCHUCTEMA,
ocHoBanHas Ha managed kone. WPF sBnsiercs Hanctpoiikoit Han DirectX, uto gaer
NPUIOKEHUSAM, HAITUCAHHBIM C €r0 MTOMOILbI0, O0TaThle BO3MOXXHOCTH 1O oTprcoBke. WPF
COJICPXKHT B ce0e MHOXKECTBO AJIEMEHTOB YIIPABIICHHSI, IOJJICPIKKY BHI€0, aHUMAIIUH,
TPEXMEPHBIX NU300paKEeHUH U T.1II.

Opnoit u3 uneit WPF sBisercs to, uto nporpammupoBanue Ul xouercs caenaTh Kak
MOYKHO OoJiee eKIapaTUBHBIM. B camoM zene, mouemy pasMepsl U pacroyioKeHUE SIEMEHTOB
YIpaBJICHUS, PEAKIHIO Ha BCIKUE COOBITHS U T.II. HAZI0 PEANM30BBIBATH B KOJIE, €CITH AT
uH(pOpMaLus U3BECTHA 3apaHee? DT cooOpakeHus npusenu pazpadorunkoB WPF k nnee
UCTIONB30BaTh XML JUIsl onTucaHws MoJIb30BaTelbCcKoro nHTepderica. CTaHmapT Ha3pIBaCTCS
XAML (eXtensible Application Markup Language), u ¢aiin Ha HeM BBITTIAIUT MIPUMEPHO TaK:

<Button Width="200px" Click="onHelloClick">

Hello, Avalon!

<Button.Background>
LightBlue

</Button.Background>

</Button>

Bb1 Morim GBI IOAYMaTh, YTO BaM MPEIIaraeTcsi BCETO JIMIIb OMICATh PACKIAIKy
3JIEMEHTOB YIIpaBJIeHUs] U 00pabOTYUKH COOBITUH, HO 3TO He Tak. Hanpumep, BbI MoXkeTe
OTIMCaTh PA3IMYHbIC TPAaHC(HOPMAIMH BAIIUX SJIEMEHTOB YIPABJICHUS, UX aHUMAIUIO U T.I1.
MpsI 00CYTUM 3TH BOIIPOCHI 0oJiee MOAPOOHO HA OTJENIbHON JIEKIIUH.

WCF

Texnonorus Windows Communication Foundation (WCF), panee HocuBIIIast KOJJOBOE
Ha3Banwue Indigo, siBisiercst ogHOM U3 yacteit HoBoro API 6yaymux Bepcuit Windows.

WCF — 310 MOAEIb NPOrpaMMUPOBAHUS U CpeJia UCIIONIHEHUS Ul CO3aHMsl,
KOH(HTYpaIMy ¥ pa3BepPThIBAHUS PACTIPEICIEHHBIX CEPBUC-OPUEHTUPOBAHHBIX IPUIIOKECHUH.
WCEF, ananornuno WPF, cocrout u3 ¢ppeiiMBopka (paHTaliM-IOJAEPKKU WK CPEebl), U
cootBercTBytomero API nns co3nanusa NET npunioskenus 1uist 3Toi TEXHOIOTHH.

Bot ocHoBHbIe 103yHTH Microsoft, orHocsmuecs k WCF:

o Vuudukauus. WCF — yHuBepcanbHast TEXHOJIOTHS, 00BeANHSIONIAs B cebe
JOCTOMHCTBA MPEAbLAYIIMX N0X00B. PaboTaeTr kak Ha 01HOI MalllMHE, TaK U B
CETSIX — JIOKAJIBHBIX WM UHTEPHETE

e Opuentanus Ha cepBHchl. Microsoft moctapanace coopaTh Jy4Ilnue MPUEMbl IS
CO3/IaHHUA PACIIPEACIICHHBIX PELICHUN

e Hurerpanus. Bo3M0XHOCTh B3aUMOJIEHCTBUS C PUIIOKEHUSAMH HA IPYTUX
atopMax 3a CueT MOAACPKKH OTKPHITHIX CTaHAapTOB WS-*,

WCF Oyaet o6cyxnatbes 0osee moapoOHO Ha OTACIBHON JICKIIUH.

WWF

Microsoft mpearaer cBOx TEXHOJIOTHIO JIs pa3paboTku OuszHec-mporeccoB — Windows
Workflow Foundation, onun u3 tpex kutoB .NET Framework 3.0. Ota TexHonorus, Kak u
MpoYre, COCTOUT U3 OMOIMOTEK MOAAePKKH ucnoHeHus (runtime), APl nns coznanus
workflow u BcTpoennsix B Visual Studio cpencts pa3paboTku (BKIJItOUast OTAEIbHbIE JU3aiHEPHI
OM3HEC-TIPOIIECCOB).

WWF Oynet o6cyxnarbest 6omee moapoOHO Ha OTACTHHON JCKIUH.
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AJAX u Atlas

A66peBuarypa AJAX pacumdpossiBaeTcs kak Asynchronous JavaScript and XML. B
AJAX He n300peny HUYEro HOBOTO B CMBICJIE TEXHOJIOTUM: OH Oa3upyeTcsl Ha HCKIIFOUUTEIBHO
cymectByromux — XHTML, CSS u JavaScript. OcHoBHas unes AJAX 3akirodaercss B TOM, 4TO C
€ro MOMOIIIbI0 MUHUMU3UPYETCS] KOJIMYECTBO AEUCTBUN MOJIb30BATENS, IPUBOIALINX K ITOJHOMN
nepe3arpys3Kke CTpaHuLbl, TakKUM 00pa3oM AJAX-NpuiiokeHus CTaHOBATCS ropas3zio oosee
MOXO0’KMMH Ha HAcTOJIbHbIE NpuioxeHus. Co3nareny BeO-npuiiokeHuil ¢ nomourpio AJAX
CTaparoTcs Mo JeHCTBUIO MOJIB30BATENSI OOHOBIISATH TOJIBKO T€ AJIEMEHTHI CTPAHUIIBI, KOTOPHIE
JOJKHBI U3MEHUTHCS, M HA TpaMMa OoJIbIIIe.

AJAX MOXHO paccMaTpUBaTh Kak UIEI0/apXUTEKTYpY MM K€ KaKk HabOp TEXHOJIOTHH,
KOTOpBIE MTO3BOJIAIOT TaKy0 aCHHXPOHHYIO paloTy.

Atlas — 310 dpeiiMBOpK U1 co3aHMsI BeO-MPUITIOKEHUH ¢ 00raToit
¢byHKIHOHATHHOCTHIO, TocTpoeHHBI Ha ASP.NET 2.0. Atlas — peanu3zarus Microsoft nneit
AJAX nns coeit maardopmel Microsoft. NET co Bcemu nmpenmyiiecTBamu, NpeoCcTaBIsIeMbIMU
NOCNeAHEN: TeKIapaTUBHOE IPOrpaMMHPOBaHHUE, BOZMOKHOCTh OTJIa/IKH, aBTO/I0NIOJTHEHUE U
T.11. Llenbio co3nanus Atlas, no cinoBam Microsoft, siBuiiach «MHTErparusi BO3MOXXKHOCTEH
KIIMEHTCKUX CKpUNTOB ¢ Bo3MokHOCTsIMI ASP.NET Ha cTopoHe cepBepa, 9ToOBI IPEIOCTABUTD
pa3paboTurkaM BCEOObEMITIONIYIO MIaTPopMy pa3paboTKu.

Office 12

B 2006-M rony oxxumaeTcsi BBIXOJ HOBOM BepcHuH (prarMaHcKoro opuCHOTo MPOayKTa
Microsoft — Microsoft Office 12. Office ObUT TOJIHOCTBIO IEPECMOTPEH C TOYKH 3peHus usability.
Komanpaa Office npoBena uccrienoBanue, B X07e KOTOPOTO ONPOCHIia MOJIb30BaTeNel, Kakue
¢yskumm onu nobasmim 661 K Microsoft Office, u nccienoBanue nmokasano, yro 90% Bcex
GYHKIHMI, 3aMpOIIEHHBIX TOIB30BATENISIMHU, YK€ CYIIECTBYIOT B TEKYIIEH BEpCHUU MPOAYKTA.
Taxum 006pa3oM CTaIo MOHATHO, YTO BCE 3TO BEIMKOE MHOKECTBO (DYHKITHI MAJIOJIOCTYITHO JIJIs
0OBIYHOTO MOJIH30BATEIS.

OnHOI 13 TTIAaBHBIX LIeJIel HOBOTO pelin3a CTajo 00ECIIEYUTh JIETKYIO TOCTYITHOCTD ISt
OombIel mpousBoauTeNbHOCTH paboTsl B mpuioxkenusx Office. Kpome Toro, BHyTpeHHMI
OounapubIii popmaT cmenmn popmar XML — na, Teneps BcE€ XpaHUTCS B Xml, a Bce BHEPEHHbBIE
00BEKTHI (TaKKe KaK KApTUHKU WM BUJIE0) XPAHATCS OTJIEIHHO U BCTABJISAIOTCS B BUJIE CCBHUIOK.
Tounee, 3TO zip apXuB, B KOTOPOM BCE COCTABIISIOIINE TOKYMEHTA XPaHATCS OTIEIBHO,
Hanojo0ue jar.

Bce komanas! npunoxkenuit Office Teneps AOCTYIHBI 3 TpadUIECKUX TYJI0apOB
(BBITIQJAIONINE MEHIO UCYE3IH ), IPUYEM MPEANPOCMOTp (preview) pe3ynbraTa IpuMeHEHUs Tor
WJIM MTHOM KOMaH/IbI OCTYTIEH 0e3 MIeTYKa MBIIIHN — IPOCTHIM HaBeIeHNEM Ha KOHKPETHYIO
KapTHHKY.

Kpome Toro, mosiBUII0ch MHOTO TIOJI€3HBIX (DYHKIHNA, YOBICTPSIONINX CO3JJaHUE TEX FITH
WHBIX JIOKYMEHTOB: HallpUMep, CO3/1aHue HETPUBUAIBHBIX OTYETOB B ACCESS UM TUarpaMM B
PowerPoint.

Windows Longhorn

Windows Longhorn — cepBepras Bepcust Windows Vista. [Toka cJI0)XKHO cka3arh, 4TO
TyJla BOWJIET, ¥ KOT1a OHA BBIWJIET.

C#3.0uLINQ

[TomoOuBIIMIiCSI MHOTUM (B TOM YHCIIE ¥ aBTOPY Kypca) si3bik C# mpooimkaer
JMHAMUYHO pa3BUBAThCH, U yke ceryac B Buge CTP cymniecTByer ero TpeThs Bepcusi, B KOTOpOH
COJICPIKUTCSI MHOTO PEBEPAHCOB B CTOPOHY (YHKIIMOHATHLHOTO MPOTrPAMMUPOBAHHMS, TParMaTUKa
KOTOPBIX, HA CaMOM JieJie — 'cO3/1aTh BCTPOEHHBIN B SI3bIK MEXAHU3M 3alIPOCOB". DTOT JIO3YHT
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BBUTIIICS B TosiBieHne poekta LINQ, language integrated query. LINQ — o1HO U3 TTIaBHBIX
HOBIIIECTB B 3-ii BepCcHU sS3bIKa.
C# 3.0 Oymer paccMOTpeH Ha OJTHOM M3 JIEKIMI TaHHOTO Kypca.

Visual Studio Orcas

Crnenyromas Bepeus Visual Studio Ha maHHBI MOMEHT HOCHT KojoBoe uMs Orcas u
wianupyercs Ha 2007-i1 ron. [loka TOUHO HEM3BECTHO, UTO BOWET B 3Ty BEPCHUIO, HO TyAa
3aBEJIOMO BOUJIET MOIJIEPIKKA TEXHOJIOTUM, 00CY)AaeMBIX B 3TOM Kypce (He B BUJI€ OT/ACIBHO
CTaBSIIINXCS PACIIUPEHUN, B KOTOPOM CYIIECTBYIOT UX community preview Bepcuu), MoAaepiKKa
Vista u C# 3.0.

3aknro4yeHue

Wtak, Mbl «11po0eXaarch» 10 OCHOBHBIM BEXaM B UICTOPUU MHCTPYMEHTOB U TEXHOJIOTHH
Microsoft, Tak WM nHaue CBSI3aHHBIX C pa3paboTkoil. YeM manbiie, TeM OOJbIIe TaKUX
MHCTPYMEHTOB U TEXHOJIOTHH IIpeIaraeT KoMnanusa. Kakaslil 1o BBIXOIAT NECATKH
IPOAYKTOB, ¥ 3Ta nudpa OyaeT ToabKo Bo3pactaTh. OUeBUIHBI TCHICHIINN K HHTEIPAIlMH BCEX U
BCS, KAK MUHUMYM BHYTpH Mupa Microsoft. IHTerpanus uier B HarpaBiIeHHH BeO-CEPBHUCOB,
XML, crangaptoB WS-*. bosblioe BHMMaHue yaemseTcs nomysipHoil Texnonoruu AJAX u
pasmbiToMy (TToKa) mousThio Web 2.0.

3aunTepecoBanrch? 060 BCEM 3TOM Bbl CMOXKETE Y3HATh U3 CIEIYIOIUX JEKIHH.

Ccbinku

http://belkasoft.com/net — caiiT, riae BEUIOKEHBI MaTepUalbl JAHHOTO Kypca
http://se.math.spbu.ru/courses/dotnet — caiitr .NET-kypcoB Ha caiite kadeapbl CHCTEMHOTO
nporpammupoBanus CIIOI'Y, kypc OyeT BBUIOXKEH TyZAa MOocje MEPBOTro MPOYTCHUS
http://blogs.msdn.com/danielfe/archive/2005/12/16/504847.aspx — kak Microsoft ucrmomns3yer
.NET B cBOUX pa3paboTkax

http://www.gotdotnet.ru/Channel9/296598.aspx — [lepcniektussl .NET, Buie-npe3uaeHt
Microsoft Opuk Pagnep B nepeBone ['ob6muHa

http://www.mono-project.com u http://ru.wikipedia.org/wiki/Mono_development platform —
npoekT Mono

http://dotgnu.org u http://ru.wikipedia.org/wiki/DotGNU — dotGNU
http://blogs.gotdotnet.ru/personal/allo/Permal ink.aspx?guid=6966{28a-0194-41{6-8215-
€790d196907a — moakact nipo BizTalk 2006
http://blogs.msdn.com/jensenh/archive/2005/09/30/475687.aspx,
http://blogs.msdn.com/jensenh/archive/2005/09/15/467956.aspx u
http://blogs.msdn.com/jensenh/archive/2005/09/26/473950.aspx — npo HoBbIi Office
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Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"

Nekuunsa 1. Microsoft Visual Studio 2005
Om 2003 k 2005

B kon1e 2005-ro roxa Beimuia Bropas Bepcus .NET Framework, a BMecTe ¢ Heli 1 HOBas,
pesomornonHas IDE ot Microsoft — ee ¢piarmanckuit npoaykt Microsoft Visual Studio 2005.
B Bepcun 2005-ro ro/1a HOSIBUIOCH OTPOMHOE KOJIMYECTBO YIYUIICHHH, KOTOPbIe
3aTPOHYIIH MPAKTUIECKU BCE COCTABIILIIONIIE MPOXyKTa. 1 mosToMy, HECMOTPSI Ha TO, UTO KypC
MOCBSIIIIEH MEePCIEKTUBHBIM TEXHOJIOTUAM Microsoft, paccmoTpers VS 2005 mpocto
HeoOXxoauMo (TeM Ooliee, YTO BCe 3TH Oy IyIIne TEXHOIOTHH, CYIIECTBYIOIINE B BUIE beta wim
CTP-penu3oB, BCTpauBaloOTCs B HOBYIO CTyIuI0). K ToMy ke Terneps yxke CI0KHO OTAETUTh
yayuienns uMeHHo B camoit IDE ot ymydmienuit B KOHKpeTHON TEXHOIOTHH, TaK TECHO OHU
HHTETPUPOBAHEL
Ha sT0i1 nexmu MbI paccMOTpUM OCHOBHBIE H3MeHeHus B Microsoft Visual Studio,
KOTOpBIe oTIHYatoT ee oT Bepcur 2003-ro roxa. ['py6o Mx MOKHO pa3enuTh Ha IBE OCHOBHEIC
yactu — pa3Butue texHosoruii B .NET u B Visual Studio:
HoBoBenenust B si3bikax (aka ymyurienus CLR)
Pedakropunr
Vayuwmenus IntelliSense
I'oToBbIe MabIOHBI KOAA (CHHITIIETHI)
YiydueHHast JUarHOCTUKA UCKITIOUEHHUH
VYayumennst ASP.NET
VYayumenus Windows Forms
VYirydmieHus MOAEPKKH MOOMITEHBIX YCTPOMCTB
WSE — noanep:kka HOBBIX CTaHIapTOB BEO-CEPBUCOB
Viyumenwus B Visual Basic
U T.J.

Y pa3BUTHE/UHTETPALINS PA3INYHBIX HHCTPYMEHTOB Pa3pabOTKU U MOICPIKKH:
e MSBuild

Bcerpoennsiii Be6-cepBep

Team System u Team Foundation Server

PazseptriBanue ClickOnce

U T.JI.

HoeoeeedeHus 8 si3bikax

Ctporo ToBopsi, HOBOBBEJICHUS B SI3bIKAX HE ABIAIOTCS yiryumenueM 2005-ro cTy i,
aT0 cieActeue pacmupenus CLR. OnHako cTyaus noniepKUBaeT 3TU YIy4IlIeHUs BCEMU
CpeJICTBaMH, KOTOPBIE OHA MPEIOCTABIISET IPYrOMY KOJIY: TAKMMH KaK aBTOJIOTIOTHEHHE,
Intellisense u T.11.

Urak, B C# Bepcuu 2.0 MOSBUIUCE:

e OO06o0meHus (generics)

Yacruunbie knaccsl (partial classes)
AHOHUMHBIE JcjaeraTthbl
ViydmmeHus Uit CO3AaHUs IePEeUHCIUTEICH
.o
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OCHOBHOE yJyuIlleHHEe — HOSBJIEHHE 0000IeHNH, HEKOTOPOTo aHaora mabdiaoHoB C++,
KOTOPBIX TaK HE XBaTaJllO B NepBoi Bepcruu. OOO0OIICHHUS TO3BOJISIFOT TIEPEHECTH MHOTHE
MIPOBEPKH CO BPEMEHH UCIIOTHEHUS Ha BPEMS KOMITUJISIIIMY, H30€KaTh HEHYKHBIX OIepaIlfii
YIaKOBKH M PACIIaKOBKH, YMEHBIIIUTH KOJUYECTBA KoJ1a. OCTANIbHBIX YIyUIISHUS MBI BKPATIIE
KocHeMcs Ha ek o C# Bepcun 3.0.

MHoro ynyunienuit mosisuiock 1 B VB.NET, uemy OyaeT mocBsieH OTAeTbHBIN pa3/el.

YnyyweHus IntelliSense

Intellisense Teneps paboTaer Besfe, B yacTHOCTH, B html u xml (¢ yuetom xsd-cxemsl!), B
.aSpX U JJaKe B KOMMEHTapHsIX K KOIy.

PegpakmopuHe

Caepmmocs! M 1o Microsoft HakoHe O TOMYJIAPHEBIC HAEH peaKTOpUHTA,
HallleIIMe CBOE YyTh JIM HE 3TaJIOHHOE BoIutonieHue B mpoxaykre Intellij Idea kommanuu
JetBrains. Visual Studio 2005 Terneps Toxxe yMeeT MPOU3BOJIUTH HEKOTOPEIC BHIBI
pedaxropunros. [Ipasna cka3ars, UX KOJIHYECTBO BeCbMa HEBEJIMKO, HO CPEIIM HUX €CTh
JIOBOJIBHO TI0JIE3HbIE — HAIIpHMeED, IEpeMMEHOBaHHE BO BCEM MPOEKTEe, CO3/IaHNe METOo/Ia U3
KyCKa KOJia FJIH peopraHu3amnys mapaMeTpoB GyHKIuM. Jpyroif HeIoCcTaToK 3aKI0yaeTcs B
TOM, YTO K 3TUM pe(aKTOPHHTaM TI0 YMOITYAHUIO HE TPUBI3aHBI TOPSIYMe KIABHIIH (4TO,
MpaBJa, MOXKHO C/IENaTh BPYUHYIO), KaK 3TO cenaHo B Idea.

Cpenu TpeTheCTOPOHHUX HHCTPYMEHTOB MOXHO YIIOMSHYTH MPOIYKT TOH K€ KOMITAHUH
JetBrains nog HazBanueMm ReSharper, koTopsii mpeaHasHaueH 11t pabotel ¢ C# B Visual Studio
Y TIPEAOCTABIISICT ropasio 00JIbIe BUIOB pehakTOpHHTa (HO HE OTPAHUIMBAETCS TOJBKO UMH).

CHunnemsi

[NosiBMTack BO3MOYKHOCTE BCTaBJISITh TOTOBBIE KYCKH Koja (code snippets) u3
MOCTABIISIEMO¥ OMOIMOTEUKH IA0I0HOB. DTa BO3MOXKHOCTH OMSATH-TAKU HE HOBA, U OYCHb
yn00HO crenana B Idea, T1ie MOXXHO HaOpaTh «BOJIIIEOHOE CIIOBOY, KOTOPOE PACKPBIBACTCS,
CKa)keM, B IIUKII. To ke caMoe Ternepb MOXKHO CAEaTh U B CTYIUU €€ «POJHBIMIY METOJJAMU: BBI
MoXeTe 00 BEIOpaTh CHUIIIET W3 KOHTEKCTHOTO MEHIO (4TO, ITPaB/a, JOBOJIBHO JONITO —
HEKOTOPBIE KYCKH K0J1a OBICTpee HaOpaTh), TM00 HAIKCaTh BOJIICOHOE CIIOBO (CKaxkeM, “ctor’)
U Ha)XaTh J[BA pa3a KJIaBHIIY Ta0yssuuu. BosmeOHble clioBa ATl CHUMIIETOB PHCYTCTBYIOT
Takke B MeHto Intellisense cpean mpovynx UMEH 13 00JIACTH BHIUMOCTH (TO OUIIb, B MEHIO,
KOTOPOE TOSBJIACTCS M0 HAKATUIO yMoT4aTeabHOro coueranus Ctrl+mpoben).

MuHYCOM ¢ TOYKH 3pEHUsI JJAHHOTO Kypca, OpUESHTUPOBAHHOTO, B OCHOBHOM, Ha C#,
SIBIISICTCS TO, YTO HAOOp CHUMIIETOB JAJIS 3TOTO S3BIKA BEChbMa U BecbMa CKyAHBIH. OCOOCHHO 1O
CPaBHEHHUIO C TaKUM HabopoM Jutst VB, KOTOpEIi HACTOIBKO BEIUK, YTO OPraHU30BaH B IMAIOYKH
JIOBOJIBHO OOJIBIION BIIOKEHHOCTH! XO0pOIas ke HOBOCTh 3aKJIFOYACTCS B TOM, YTO HAOOP
CHHIIIIETOB MOKHO PacIIUpsTh ¢ moMombio auanora Code Snippets Manager (kK coxkaneHHro,
n3BeyHas npobiaema Microsoft B ToM, 4TO OHU Tak M HE HAYUWJIMCh IIMCATh MacIITabupyeMble
IIUaJIOTH, TI03TOMY Ha dKpaHaX ¢ OOJBIINM pa3penieHneM padoTaTh ¢ STHM AUATIOTOM —
CILTONTHOE My4eHHUe). B 3TOM nuanore BBl MOXKETE IPOUMITOPTHPOBATH .Snippet-Qaiiibl.

.snippet-¢haiiiel MpeICTaBIAIOT cO00M Xml-(aiiibl ¢ pa3MeTKOM CHUIITIETa, B YaCTHOCTH,
€ro Ha3BaHKe, COKpAIICHUE, KOJ, KOTOPBIA OH JOJDKEH MOPOauTh. CHUMIIETHI MOXKHO
penaktupoBath npsmo B Visual Studio, OTKpbIB X 00BIYHBIM CLIOCOOOM MITH € TIOMOIIBIO drag
and drop. Kak u ¢ mpounmu xml-daiinamu, pu peqaKTHPOBaHUN CHUMIIETa paboTaet
Intellisense, MO3BOJISIONIMIA BCTABIATH TETH U aTPUOYTHI B COOTBETCTBHE CO CXEMO (€€ MOXKHO
MMOCMOTPETH, HAXKAaB B JTF0O0M MecTe koja caummera Go To Definition). bonee mompo6Ho mpo
9TO paccKas3bIBaeTCs B BUAEO OMHOM U3 paspaborumir Microsoft —
(http://www.microsoft.com/downloads/details.aspx?FamilyID=9b1c16eb-ea4c-41ab-8898-
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587cf35a394a&displaylang=en, lisa_feigenbaum_code_snippets 2005.wmv; npaBaa, B0 B
ocHOBHOM Tipo VB). Tam e paccka3bIBaeTcs ¥ PO BU3YaIbHBIA HHCTPYMEHT PEIaKTHPOBaHUS
CHUIIIETA.

CranmaptHblie (aiiapl CHATIIIETOB Jist C# MOYKHO HAWTH 110 CIIEAYIOIIEMY ITyTH:
<MSVS2005 PATH>\VC#\Snippets\.

Yny4yuieHHasi QuazHOCmMuKa UCK/IroYeHul

[Ipy BOBHUKHOBEHNH UCKITIOYCHUS HOBAs CTYAUS BBIAAET JOBOJIBHO ITOIPOOHOE
OMHCaHUE BOKPYT 3TOTO MCKIFOUECHHUS: THIT UCKITFOUEHUS, TEKCTOBOE ONMCaHKE, COBETHI O
HCTIpaBIIeHHUIO cuTyaruu (troubleshooting tips), TyT ke MOXHO TIOCMOTPETh O0BEKT HUCKITIOUCHHUS
(view detail), 3arpy3uTh cBsi3aHHBIE pa3zessl oMoy u3 MSDN 1 ckonupoBaTh TEKCTOBOE

onrcanue B 0ydep oOMeHa B CIIEIYIONIEM BHIE:
System.DivideByZeroException was unhandled
Message=""Attempted to divide by zero."
Source="ConsoleApplication3"
StackTrace:
at ConsoleApplication3.Program.Main(String[] args) in
C:\MyApp\Program.cs:line 19
at System.AppDomain.nExecuteAssembly(Assembly assembly, String[] args)
at System.AppDomain.ExecuteAssembly(String assemblyFile, Evidence
assemblySecurity, String[] args)
at Microsoft.VisualStudio.HostingProcess.HostProc.RunUsersAssembly()
at System.Threading.ThreadHelper.ThreadStart_Context(Object state)
at System.Threading.ExecutionContext.Run(ExecutionContext
executionContext, ContextCallback callback, Object state)
at System.Threading.ThreadHelper.ThreadStart()

lModceemka owubok 6e3 Komnunayuu

B nomonHeHue K MpeABIAYIIIM ITYHKTaM MOXKHO T00aBHTh MOACBETKY CHHTaKCHUECKHX
o100k, KOTopast Teneph BhIMOIHsIeTCs 0e3 komnwsinuu. Koneuno, T.k. quarnoctuka He 100%
TOYHAsI, MHOT/Ia 1T0CIe OONBIINX M3MEHEHUH I €€ KOPPEKTHOCTU TpeOyeTcs HepeKOMITHIISINS,
HO B OOJIBIIMHCTBE CIy4aeB OMIMOKY MOJCBEUMBAIOTCS KOPPEKTHO, UYTO IKOHOMUT BpeMs Ha
KOMITMIIALINH, KOTOPYIO yXe HEe HaJl0 3allyCKaTh, YTOOBI UX OOHAPYKUTH.

llpocMomp 3Ha4YeHus ob6bekma rnpu ebinoJiHeHUuU

Teneps ans u3ydeHus 3HaYCHHUS 00BEKTa He00s3aTEIPHO BHOCUTH €r0 B OKHO watches.
JlocTaTOYHO HaBECTH KYypCOP MBIIIN Ha BXOXKJCHUE 00BEKTa B HCXOJHOM TEKCTE BO BpEeMsI
OCTaHOBKH OTJIQJIKKA M BO BCIUIBIBILICH MOJICKAa3Ke BaM 0TOOpa3sT 3HaueHHe. B ciaydvae ecnu 310
HECKaSIPHBIN 00BEKT (MacCHB, CTPYKTYpa, KIacc) I OTOOpaKEHHSI €ro MojIel Bam
MIPEAOCTABAT BO3MOXKHOCTb HaXKaTh Ha MUKTOTPAMMY PACKPBITHS 00beKTa (IUTIOCHK) aHAJIOTHIHO
moto0HO# orepanuu B okHe watches. OveHb y100Has BO3MOXXHOCTb B CITy4asix, KOI/Ia BaM HaJ0
Pa3oBO MPOCMOTPETH 3HAUYCHHUE CIIOKHOTO 00BEKTA.

Code definition

[osiunocs HoBoe okHO Code definition window, B KOTOpOM BaM MOKa3bIBAIOT MECTO B
KOJIe, TJIe OTpe/IeIsIeTCs BHIOpaHHas B pelakTope CYIIHOCTh. ECITU 9Ta CYIIHOCTD CyIIECTBYET
TOJIBKO B OTKOMITHITUPOBAHHOM BHIE, 4 HE B BHJEC HCXOTHUKOB, BAM IIOKAXYT €€ OIpEIeIICHIE
Ha OCHOBE METAJaHHBIX (HAaIlpuMep, €CJIU BBl BEIOEpETE THII int).

[IpusiTHOM CBSI3aHHOI BO3MOXKHOCTBIO SBIIsSIETCS Takxke KHomka F12 (B packmanake Visual
Studio 6.0) , koTOpas AenaeT MPUMEPHO TO JKE CAMOE, TOJIBKO OTKPHIBAET COOTBETCTBYIOIIUN
ucxoaHuk. Tem, ko mpuBbIk K Goto definition U3 mIaruHa K CTyIUM MO Ha3BaHueM Visual
Assist, 6e3 3TOi BO3MOXXHOCTH YK€ 00OHTHCH HEBO3MOXKHO.
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PacnionoxeHue OKOH

[TycTh TOXeE Me0Yb, HO TOXKE NPHUATHAsL. B mpeaplaynux cTyAuax BaM ObLIO CJIOKHO
MpeJcKasaTh, uTo mpousoiiaeT ¢ dockable okHOM Mocie TOro, Kak BBl €r0 OTITYCTHUTE, a TAKXKe,
KyJZIa )K€ er0 HaJ0 IIOMECTHTD, YTOOBI OHO PacIiOIOKIIIOCH TaK, KaK BEI 9TOTO XOTHTE. B HOBOIt
Visual Studio BaM y100HO NOKa3bIBalOT BO3MOXKHBIE BapUaHTHI M KyJa HaJl0 IepeMeIiaTh OKHO.

Mapkupoeka usmeHeHuu

B penaxropax Teneps otoOpaxkaroTcst moMeTkH (line revision marks) st KyckoB Koza,
M3MEHEHHBIX C MOMEHTA OTKPHITHA (haiina. Pa3nngaroTcss HEeM3MEHHBIIHECS KYCKH KOJa,
M3MEHHBIINECS Y COXPaHCHHBIS, N N3MEHHUBIIHECS U HECOXPaHEHHBIE. DTO MOXKET OBITh
MOJIE3HO, HATIPUMeED, JIJIl KOMMEHTHPOBAHHUS BallluX H3MEHEHUH npu oneparuu check-in.

CoxpaHeHue Hacmpoek

[NosiBHTack BOZMOKHOCTD HACTPAUBATh IPOIAYKT ISl pAOOTHI CO CBOMMH HACTPOUKaMH,
COXPaHEHHBIMHU Ha JPYTOM KOMIIBIOTEPE. DTO AETAETCS C MOMOLIbI0 UMIIOPTa U IKCIIOPTa
HACTPOCK, COXPAHSIONIETO WM YUTAIOIIET0 BCEBO3MOXKHBIE HACTPOMkH u3 xml-gaiina. Bel
MOJKETE COXPAHUTh NPAKTUUECKU BCE, YTO NOJAAETCS HACTPOIKe, HAUYMHAsA OT pa3Mepa U
MOJIOXKEHUS OKOH cTyuH (Hanpumep, Solution Explorer miu Properties) u 10 coOOCTBEHHBIX
YCTaHOBOK coueTaHui kinaBull. KcTatu ckazaTh, KacaeMo pacKiIaJKu KIaBUATYphl, CYLIECTBYET
yao6Has onuus (He HoBas i VS 2005) 3agaBaTh 0HY U3 MPELyCTaHOBIEHHBIX PACKIIAOK.
Hanpuwmep, aBTop yacto pabotaer B cpemax Visual Studio 2005, Visual Studio 6.0 u Intelljj
Idea, moaToMy, YTOOBI HE 3aITOMUHATH YHUKAIBHBIC IS 3TUX HHCTPYMEHTOB KOMOWHAIIHH,
BbIOpall o0IIMiA 3HAMEHATeNb — PacKIa Ky cTyauu Bepcuu 6.0, ¢ ee IpuBbIYHON KiaBuiei F7
JUTsL COOPKH MPOTPaMMBI BMECTO Oe3yMHOTO yModaTesbHoro couetanus Ctrl-Shift-B.

Help

VYiydmena cuctemMa noMolnu. Tenepb NOUCK BEIHECEH Ha OTIENbHYIO CTPaHUIy, U B HEM
MOJKHO HMCKAaTh Kak 10 JIoKajdbHOH B/l, Tak 1 Ha caiite Microsoft u ad(¢puiupoBaHHBIX calTaX.
ITo ymomuanuto MSDN Teneps OTKpbIBA€TCS B OTAEIBHOM OKHE.

YnyqyweHuss ASP.NET

T.x. ASP.NET — camas nepezioBasi U BocTpeOOBaHHas TexHOJIOTHs cpenu Bcex .NET-
TEXHOJIOTHH (IT04YeMy Tak, OOBIYHO 00CyXkmaeTcs Ha BBOJAHOM Kypce 1o .NET), oHa monBepriach
CEPbE3HBIM U3MEHEHUSM U YIIyULICHUAM. DTON TEXHOJIOTHH (BEpHEE, pa3InyusIM BTOPOH U
MIEPBOH BEPCHil) MOKHO JIayKe TIOCBATUTH OTIEIBHYIO JISKIIMIO HA YCMOTPEHHUE JIeKTopa. B
paMKax TeKyllel JIEeKIIUU pacCMOTPUM HauOoJiee BayKHBIE YIYYIIEHUS C TOUKU 3PEHHS CPEIbl
pa3pabotku. bonee moapodHO mpo ASP.NET 2.0 MOKHO MPOYUTATh B OTIIMYHON KHHUTE
Hebe3b3BecTHOro JInHo Dcmosuro «3HakoMcTBO ¢ Microsoft ASP.NET 2.0», Beliieaiiei
HEJaBHO Ha PYCCKOM SI3bIKE.

CaMbIM, HaBEpHOE, IKCTPEMAJILHO I10JIE3HBIM YJIyUIIEHUEM CTaJ0 HOsBICHHUE
BcTrpoeHHoro B IDE Be6-cepBepa. Ha camom nene, 3T0 n3MeHEHHast BEPCHsI U3BECTHOTO
oecmmarnoro ASP.NET-coBmectumoro BeG-cepBepa Cassini. C momMolipio 3Toro Bed-cepBepa
BBl MOKeTe oTIaxxuBaTh Bame ASP.NET-npunoxenue Ha koMIiblotepe 6e3 ycTtanoBieHHOTo IIS.
Koneuno, nanexo He Bce 0COOEHHOCTH MPUIIOKEHHSI MOKHO OTJIAAUTh HA BCTPOEHHOM BeO-
cepsepe. Hanmpumep, Bbl HE CMOXKETE UCIIOJIB30BATh €r0 Ul OCHUIKU MIOYTHI, U JUIsl IPOBEPKU
BOIPOCOB, CBSI3aHHBIX ¢ 6€30MacHOCTHI0. OHAKO JIHBUHYIO JOJIO OTJIAAKHU TEMEPb MOKHO
nposectH 6e3 IIS.

B IDE Take BKJIFOUEH HHCTPYMEHT PEeIaKTUPOBAHMS KOH(UTYPAMOHHBIX (ailiioB
ASP.NET, 6marogapst KOTOpOMY MOXKHO 3a0BITh O PyYHOM PEAAKTUPOBAHUH Xml, upeBaToM
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gacTeIMH omnOkamu. Ho faxke ecau BBI pemunTe 3T0 caenars, To Visual Studio u TyT Bam
MMOMOJeET (eciu BBl Oy/IeTe peaKTHPOBATh B HEM, a HE B BaIlleM JIIOOUMOM TEKCTOBOM
penaxrope). Intellisense Be3ae — ogHa U3 riaBHBIX ocobeHHocTel VS 2005, B yacTHOCTH, 3TO
kacaetcs html u xml, rie BaM Bcerja mokaxyT HaOOp JIOCTYITHBIX T3TOB U aTpUOYTOB,
MPEIOCTaBAT BOZMOXKHOCTb aBTO3aBEPIICHIS U ITOICBETST cuHTakcHc. Intellisense padoTtaer
JaXXE€ B JIEMCHTAX CBA3bIBAHUS I[aHHI)IX!

C 1oMOIIIBI0 HOBOM CTYINH BHI TAKXK€ MOYKETE ITOTHOCTHIO CKOITUPOBATH BAIll BEO-CalT B
JPYroe MeCTO, KaK JOKaJIbHOE, TaK U YIAICHHOE.

OueBugHbIM U3MeHeHHEM B IDE siBiiseTcst Takke mojiepikka B qu3aitHepe Be0-popm
BCEX HOBOITOSIBUBIIIMXCS DJIEMEHTOB YIIPaBICHUS (2 HX MOSBIIOCH HECKOJIBKO JIECSITKOB!),
MIPOCMOTpPA U peIaKTHPOBAHMS STAJOHHBIX CTPAHUII (master-pages) u T.1II.

YnyyweHusi Windows Forms

B WinForms Toxxe npou3zonuia macca uamenenuil. Kak u ¢ ASP.NET Mb1 He Oyzem
paccMaTpuBaTh H3MEHEHHUS B CAMOH TEXHOJIOTHH (CM. HaIlpUMep
http://rsdn.ru/article/dotnet/winforms2.xml), a npuBenem yiay4meHus ¢ Touku 3penus [DE.
311ech MOSBUIINCH Pa3IMYHbIC IPHSATHBIEC MEIOYH BPOJIC BEIPABHUBAHUS SJIEMEHTOB yIIPABICHHUS
(TIpu epeTacKUBaHUHN TU3aifHEp MOKA3bIBAET IMHUN BHIPAaBHIUBAHUS 110 JPYTHX dJICMEHTaM,
JIMHUHA MUHUMAJIHOTO PACCTOSHUS, «IIPUMArHUYUBAET) MEPEIBUTAEMBIN KOHTPOJ K ATUM
JIMHUSAM, 3TO Ha3bIBAETCS, COOTBETCTBEHHO, snaplines u snap), 9To CHIBHO 00JIerdaeT )KU3Hb IPH
paszpabotke Gopm.

Kpome Toro, 11 HEKOTOPBIX 3JIEMEHTOB YIPABICHHSI OSBUINCH HAOOPHI «3aJaHN»
(Tax Ha3BIBaeMBble smart tags), A OBICTPOTO PEJaKTUPOBAHMS YacTO HCIOJIB3YyEMBIX CBOMCTB.
3amaHus BU3YIM3UPYIOTCS HEOOMBIIIOH MUKTOrpaMMOi B IIPABOM BEPXHEM YIIIy KOHTPOJIA.
Hanpuwmep, ans ListBox ectb 3amanue Edit Items nnm e Data Bindings B 3aBHCHMOCTH OT TOTO,
CBSI3aH JIM OH C UCTOYHUKOM JJaHHBIX.

Yny4dweHusi noddep)xku MobusibHbIX ycmpolicme

[Momumo paszsutus Compact Framework, pacmmpenust Habopa «MOOUIBHBIX)» KOHTPOJIOB
Y TIpOoYMX yiydnieHnit Framework, cama cTy/ust Toxe pea0CTaBIIsIeT HOBbIE BO3MOKHOCTH,
CpeH KOTOPBIX:
o  Vayumenusii WYSIWYG nuzaiinep a1 HalTaIOHHUKOB U CMapT(HOHOB
e Hosgsiii Tun nmpoekra Smart Device CAB Project st co3ganns MHCTaUTAIIUOHHBIX
MAKETOB JUISI MOOMIIBHBIX TIPUIIOKCHAN

WSE — noddepxxka Hoebix cmaHOapmoe eeb-cepsucos

B Visual Studio 2005 BxiroueHa tpeths Bepcust Web Services Enhancements (WSE 3.0).
B WSE 3.0 pacimmpeHo KOoJHYecTBO MoiAepKuBaeMbix ctanaaptoB WS-*, [Tonpo6ree o WS-*
u noaaepxkke ux B WSE Oyzer pacckasaHo Ha oTaenbHoi Jekiun. C Touku e 3perus IDE
MOJKHO YIIOMSIHYTh BU3yalIbHYIO HACTPOUMKY napaMeTpoB KoHpurypamuu (myHkT WSE settings
3.0 B KOHTEKCTHOM MEHIO TIPOEKTa). B Hell BB MOKETE HACTPOUTH HACTPOUKHU MOANCPKKH W S-
Security, WS-Routing, WS-Policy, MTOM u nipoune onum.
Cwu. http://www.optim.su/cs/2006/2/webserv/WebServ.asp

Yny4yweHus 8 Visual Basic

Bxparne o VB.NET (xo1h Kypc 1 HanpaBiieH B ocHOBHOM Ha C#). Kak o0cyxnanocs
BhIIIIe, B VB MosSBMIIOCH OTPOMHOE KOJIMYECTBO IIA0JIOHOB TOTOBOTO KOJia (CHUIIIETOR),
HalpuMep, C TOMOIIBI0 HECKOIBKIX HaXKAaTHH KIABHIIH MBIIIIA MO>KHO BCTABUTH B BaIll KOJI
CTaHJAPTHBINA CHEHAPHUIl MOCBUIKY MMUChMa, IPUYEM BaM OCTAHETCS JIUIIb UCIIPABUTh 3aBEIOMO
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N3BCCTHBIC KYCKU IMMOJACBCYCHHOI'O KOZa, MEKY KOTOPbIMHU CACIaHa yI[O6Ha$[ HaBHUIranus C
MIOMOIITBIO KHOTIKH TaOyJIsIINH.

MosxHo Takxe ynoMsiHyTh Word-mogo0Hy0 BO3MOXKHOCTh IPOBEPKU IIPABOIHCAHUS C
COMYTCTBYIOIIEH aBTOKOPPEKIINEH.

B VB rtakxe nosBrminack BoaMoxxHocTh Edit and Continue, 0TCyTCTBOBaBIIIAs B ITPOIILIBIX
BEPCHUX.

Ouenp ymoOHO clenano 0OJBIIOe MPOCTPAHCTBO UMEH My (XOTh 3TO U HE OTHOCHUTCS K
VS), KoTopoe IrpynnupyeT pa3audHble CTaHJApTHBIC 3aJjauu, HallpUMep, JOCTyIa K ¢aiinam,
pecypcam, pabOThI ¢ HACTPOWKAaMH, OIH30BATEIEM H T.II.

MSBuild

Bwmecre ¢ NET Framework 2.0 nocrasnsercs yrmmta MSBuild.exe, mo3Bosstomnias
KOMITHJIAPOBATh IpoeKThl Visual Studio 6e3 ee ycTaHOBKH. Y THIIATA MTOTHOCTEHIO
crenupUIupoBaHa, UMeeT SICHBIM JOKyMEHTHPOBaHHBIN (opMaT (aiina cOOpKH (€CTECTBEHHO,
xml). OueBuaHbIe MoJIb30BaTen MSBuild — 0TBETCTBEHHEBIE 3a PETYIISAPHYIO COOPKY MPOCKTA,
KOTOPBIM 3TOT HHCTPYMEHT CHUIIBHO OOJICTYHT JKU3Hb, T.K. OTHAAET HEOOXOAUMOCTh B
CaMOCTOSITEeIEHOM HaIMCaHUH CKpHUIITOB cOopku. Kpome Toro, T.x. He TpeOyeTcst CTyaus,
MSBuild npuromutcs mis kommmisiuu npoekta ASP.NET npsimo Ha pabodyem BeG-cepBepe.

TewM, KT0O X04eT BOOOIIIE HE CBSI3BIBATHCS C HAIIMCAHUEM CBOCH MH(PPACTPYKTYphI COOPKH
MPOAYKTa, CTOMT BOCIIOJIB30BaThCs BO3MOXKHOCTIMH Team Build n3 Team Foundation Server
(cm. cnenytromnyro siekiuio). Team Build ucrions3yer BayTpu cedst MSBuild.

PazeepmbieaHue ClickOnce

ClickOnce — BO3MOXHOCTb CO3JJaHUS WHCTAJUIALIMOHHOTO MakeTa Bauiero Windows
Forms npunoxenns. Lensto ClickOnce siBiisieTcst «rTHOKOCTh HHCTAJUTSIIN HACTOJILHOTO
MIPUIOKEHHS, CPAaBHUMAsSI C YCTaHOBKOH BeO-npriiokeHms». C momomtpio ClickOnce, KOTOpEIit
BCTPOCH B CTY/IHIO, BBl MOXKETE CO3/IaTh MPUIOKEHHE, 00J1a1ar01ee MOIITHBIMU
BO3MOYKHOCTSIMH, TAKIMH KaK, CKaJKeM, PEeryJsIipHOe 0OHOBJICHHUE IT0 MHTEPHETY (IIPU 3TOM
TOJICPIKUBACTCS CKATHE TIPH Mepeaye, 4YTo IKOHOMUT Balll Tpapuk). Y T0OHOH BO3MOKHOCTBIO
SIBIISICTCS YKa3aHUE TPeABAPUTEIHHBIX YCIIOBHUH (prerequisites) U Balero MpriioKeHs,
HaIpHMep, €CIM BB UCIIONB3yeTe JOCTYH K 0a3e JaHHBIX ACCESs, BaM MOKET MOHATOOUTHCS
yctanoBka Microsoft Data Access Components (MDAC). B aTom ciny4ae BBl cTaBUTe
COOTBETCTBYIOIIYIO Taouky B onmusax ClickOnce, 1 MOMyYHBIIHIACS HHCTAJUIATOP OyAET MpH
YCTaHOBKE TPOJYKTa MPOBEPSATH, €CTh JIM Ha KOMITbIOTepe moib3oBaTenss MDAC tpebyemoit
Bepcun. Ecim 3T0it Bepcuu oOHapykeHo He OyaeT, HHCTAJUIATOP aBTOMATHIECKH CKadaeT u
YCTaHOBUT ee, 03 HanucaHus BaMu eInHON cTpouku kona! To ke camoe, KCTaTu, KacaeTcs u
camoro Framework, Hamiume KOTOPOro aBTOMaTH4ECKH SIBIISIETCS prerequisite 1 KOTOPBIH MOXKeET
OBITH YCTAHOBJICH B CITy4ae OTCYTCTBHSL.

Bepcuu npodykma

B BrITycke 2005-T0 rofa mpou3oInia peBoMOHOHHAs 1t Microsoft Bems — B THHEHKe
npoaykroB Visual Studio nosiBunace 6ecruiatHast Bepcusi! Bepcust HazpiBaetca Express Edition u
SIBTISICTCS] OTPAHUYCHHBIM (HO IIPH 3TOM JOBOJBHO (PYHKIIMOHAIHHBIM) HHCTPYMEHTOM IS
03HAKOMJICHHS U UCIIOJIb30BAHUS B aKaJIeMUYECKUX MM HEKOMMEPUYECKUX LesAx. TouHee
CKazaTh, ecThb OTAeNbHbIe Express-Bepcun 1uis si3pikoB C#, VB.NET, C++, J# u oTnenpHas
Bepcus Ui BeO-pazpadoTankos mon HazBanueM WebDeveloper Express. Kpome Express, B
nuHelky Bxogat Standard, Professional u Team Suite Bepcuu. [logpoOHee npo pa3nuyus BepcHii
— Ha nekuu npo Team System.

Express-Bepcun MO3BOJIAIOT BaM CO3[1aBaTh TaKHUE K€ MPUIIOKEHHS, YTO U KOMMEPUYECKHE
Bepcuu Visual Studio 2005. [ MHOTHX aKaJIeMUY€CKHX M 03HAKOMHUTEIBHBIX 33724
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BO3MOXHocTel Express-Bepcuit BrojiHe AocTaTouHO. ECTECTBEHHO, YTO OH COAEPKAT Pl
OTPAaHUYCHUN:

o Kamnaﬂ Express—BepCI/m ABJIACTCA OTACJIIbHBIM ITPOAYKTOM U HE MTO3BOJIACT CO31aBaTh
WJIM OTKPBIBaTh pemeHus (solutions), cogepkaiiie MpoayKThl Ha Pa3HbIX A3bIKaX.

e B HuX mogaepkuBaercst paboTa TOJIBKO C JOKATbHBIMU cepBepaMu 0a3 TaHHBIX (B TOM
yucie ¢ SQL Server 2005).

o Express-Bepcus He mo3BodsieT co3aasarh ko st NET Compact Framework.

e B Express-Bepcusix OTCYTCTBYIOT TakKue€ TIIOJIE€3HBIE CPEICTBA, KaK MHTETpalus Co
cpencrBamu BepcuonupoBanus (Visual Source Safe nnm ananormuneie cpeactBa Team
Foundation), o0dyckaTop, co3gaHHe WHCTAULIINNA, MOIAEPKKA Unit-TeCTUPOBaHUS,
CpelcTBa TPOQPHIUPOBAHMS, BO3MOXKHOCTh OTJIAJKH IPH IOMOIIM TOJKIIOUCHHUS K
nporeccy (attach to process), padota ¢ VSIP u mpoume cpenctBa, HEOOXOAMMBIE IS
TIPOMBIIIUICHHOW Pa3pabO0TKH, HO COBCEM HE 00s3aTeIbHbIC CTYICHTY.

[TpusTHEIM MOMEHTOM SBIISIETCS HATMYHUE Jaxke B Express Bepcun OHMOIMOTEKH
paspaboturika MSDN Express Library 2005. Henumae OyieT ynoMsHYTb, 4TO KakK IMOJTHAS, TaK
u Express-Bepcusa VS 2005 criocobna padorats ¢ 32-0uTHOM, Tak u ¢ 64-0utHOl Bepcueit .NET
Framework.

Crout Taxke ynoMsHyTh OeciuiaTHyo Bepcuto SQL Server moja Takum ke Ha3BaHUEM
Express Edition. C momomipio SQL Server Express Edition, koTopslii siBIsieTcs pa3BUTHEM
MSDE, u oxgnoit u3 Express-Bepcuii .NET s13b1K0B BbI MOXETE CO3/1aBaTh BIIOJHE
paboTocnocoOHbIe Oa3anaH4YeCKUe TPUI0KEHHUS.

Team System u Team Foundation Server

OJtHO# U3 caMbIX PEBOJIIOIIMOHHBIX HOBUHOK 2005-r0 roza siBisieTcss KOMIUIEKC CPEJICTB
0 YIPABJICHUIO COBMECTHOM paboTtoii. Crosia BXoasT koMaHaHas (“team”) Bepcus Visual
Studio, mpenHa3HaYeHHAs HE TOJBKO JUIsl pa3pabOTUYNKOB, HO TAKXKe U JJIsI TECTEPOB,
ApXUTEKTOPOB M YNPABJICHIIEB, U €€ cepBepHast 9acTh — Team Foundation Server,
obecrieunBaromas ¢IMHOe XPaHWIHNIIE AT JAHHBIX, HEOOXOJUMBIX B MIPOCKTE (TaKUX Kak 0a3bl
oIIMOO0K, CPEICTBO KOHTPOJISI BepCcHid, sharepoint-moprai u T.11.). DTa TeMa HaCTOJIBKO BaKHA U
BeJIMKa, YTO 3aCITy’KABAET OT/ICIbHOH JISKIINHU, Ha KOTOPO# MBI 00cyauM Team System B
JieTasx.

Demo

JleMOHCTpaIyst BHEITHETO B CTYIHH

Hemonctpanust IntelliSense B xml co cxemoii xsd; B kommenTapusx “///”
Hemonctparust code snippets wist Visual Basic. NET u C#, peaakTupoBaHre CHHITIIETA
JHeMoHcTparus aenenus Ha 0 B OTKPBITHS HECYIIeCTBYoMIero (aiina
JleMoHCTpaIyst MoACBETKH OMHO0K 06€3 KOMITHIIAIINT

Hemonctparnust line revision marks

JleMOHCTpanus pacKIaaKH JIEMEHTOB yIIPaBICHUS Ha popmMax
Jemonctparus pacnionoxenns dockable-okomek cryann
Hemonctpanus HacTpoek WSE

Hemonctparust MSBuild

U IIPOYHX 00CYIABIINXCS HA JICKITUH BEIICH 10 BKYCY.

Coemecmumocms

HoBas cTynust v HOBBII (peliIMBOPK OTIAMYHO pabOTAIOT CO CTAPBIMH BEPCUAMHU, Oy T1yUuH
YCTaHOBJIEHHBIMHU Ha TOM € KoMmbtorepe. OnHako eciu Bbl ucnoiszyere ASP.NET pa3nbix
BEpCUil, BaC 0KUAIOT HEKOTOPBIE TPYAHOCTH B HACTPOIKax cepBepa (Kak MUHUMYM, HaJl0
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MPOCTaBUTh BEPCHUIO (PpeiMBOpKaA ISt KAXKIOI0 KOHKPETHOT'O CcaiiTa, a TakKe HACTPOUTD IMTYJIbI
IIS — B 01HOM ITyJIe HE MOTYT BBITIOJHATHCS NPUIIOKESHUS U3 PA3HBIX (PPEHMBOPKOB).

Visual Studio 2005 He MosxeT nopoxnaTh kop 1 ppeitmBopka 1.1. K cuacTsio, y Bac
€CTh cItoco0 padoTaTh B 3TOH cpelie, HO cCOOMpaTh MPOEKTHI I cTaporo GpeiimMBopKa,
nois3ysich “MSBuild extras” mon HazBanruem MSBee (cM. CCBUIKH).

Ccbinku

https://msdb.ru/Downloads/Events/Materials/ISV_2005-12-

20/Visual Studio 2005 and dotNET Framework 20.ppt—Yrto HOBoro B Visual Studio 2005
u .NET Framework 2.0 (nmpe3enTariusi)
http://msdn.microsoft.com/vstudio/tour/vs2005_guided_tour/vs2005pro/smart_client/IDEEnhanc
e.htm — "HoBOE B IDE

http://blogs.msdn.com/windowsmobile/default.aspx, http://blogs.msdn.com/netcfteam/ n
http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/dnnetcomp/html/whats_new_netcf2.asp — mpo Compact Framework 1 Windows Mobile.
http://www.windowsforms.net/FAQs/default.aspx?PagelD=1&CategoryID=24 &tabindex=2 —
FAQ no ClickOnce
http://msdn.microsoft.com/netframework/windowsforms/learning/features/clickonce/ —
ClickOnce

http://www.microsoft.com/rus/msdn/vstudio/express/support/fag/default. mspx — Bormpocs! u
OTBeTHI o Express-Bepcusm

http://rsdn.ru/article/devtools/msbuild-05.xml — craTes mpo MSBuild
http://msdn.microsoft.com/vstudio/downloads/tools/msbee/default.aspx wm
http://www.gotdotnet.com/codegallery/codegallery.aspx?id=9ac94da5-8e5a-4a33-beda-
9b8d00970371 — MSBee

http://www.realcoding.net/article/view/3462 — u emie ofHa pycckosi3piyHast ctaThbs 0 VS 2005

Kypc co3nan npu nognepxke Microsoft u Belkasoft (http:/belkasoft.com)
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Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"

Nekuuna 2. Team System n Team Foundation Server

Ha npouwtoit nexuuu Mbl 00cyxnanu HoByto Bepcuto prmarmanckoro IDE ot Microsoft —
Microsoft Visual Studio 2005. 910 ceMeiCTBO IPOTYKTOB HMEET pa3iMyHbIe BEpCHU. MBI
PacCMOTPUM pa3IAIHsI 3TUX BEPCHiA (B OCHOBHOM C TOYKHU 3pEHUS KOMaHIHOHN pa3paboTK),
TaKke 00CYAHUM HX CEpBEpHYIO MoAAepkKy B Buae Team Foundation Server.

Haunem ¢ mparmMatuku Borpoca. JIro0oi Majio-ManbCKH CEPhEe3HBIN MPOEKT
(KOMMepUeCKUil T HET) HY)KJaeTcs B Pa3JIMUHbIX CPEJCTBAX MOAJIEPKKU Ipoliecca
paspabotku. Cpeau HUX HAZO YHOMSIHYTb:

e (CpezacTBa MPOEKTUPOBAHUS aPXUTEKTYPBI

e Cpencra IIaHUPOBAHUSA padoT

e (CpezacTBa KOHTPOJIS BEPCHI HCXOHBIX TEKCTOB (a TaK)Ke TeCTOB, CKPHUIITOB,
JOKYMEHTAIH U T.II. — Bcero, 9to HE renepupyercs kakumu-imnoo
WHCTPYMEHTaMH )

e Cpencrsa OTCIICKUBAHUS OITHOOK

e (CpencrBa oTiaaku

e CpencrBa TECTHPOBAHIS

e (CpencrBa KOMMYHHUKAIUH

e CpencrBa aBTOMAaTHUECKOH COOPKH MPOIYKTa M MHCTAUIINHN IPOIYKTa

KycrapHsle min mo0uTeIbCKHE IPOEKTH MOTYT 00OUTHCH 06€3 HEKOTOPBIX U3
MIEPEYNCIICHHBIX BBIIIE CPENICTB, HO, HAUWHAS IPOCKTOB UINTEIFHOCTEHIO O0Jiee OXHON HEIeH,
4acTh U3 3TUX CPEICTB CTAHOBUTCA MTPOCTO HEOOXOANMOM (Hampumep, CpeACTBO KOHTPOJIA
Bepcwii). [IpoeKThI ke MPOMBIIIJICHHOTO MacIITada mpocTo 00s3aHbl UCIIOTIB30BATh 6Ce
TICPEUNCIICHHBIC BBIIIE CPEACTBA.

3ameuanue. Boobwe-mo k 4-my Kypcy, Ha KOMOpblii paccuumansl OaHHbvle 1eKyul,
cmyoenmul yoice He Q0INCHbI COMHEBAMbCS 8 HeOOXOOUMOCMU CPeOCmE NOOOEPIHCKU
paspabomxu I10. Ho ecnu no pe3ynsmamam onpoca ayoumopuy 5mo oKadxicemcs He max,
Kpamxuil nepederb MOmueayutl, Ha KOMopbwlti MOJICHO OPUEHMUPOBAMbCS NPU 0O0CHOBAHUU
onposepacenust, vl cmodceme Haumu 6 cmamve Visual Studio 2005 Team System: Software
Project Management
(http://msdn.microsoft.com/vstudio/teamsystem/project/default.aspx? pull=/library/en-
us/dnvsent/html/vsts-pm.asp).

EcrecTBeHHO, cpa3y ke BO3HHKAIOT BOIIPOCH! HHTETparin. Cpean HUX Takue:

o Kax cpeactBo koHTpoIst Bepcuii couetaercs ¢ IDE?

e EcTb 1mu cBSA3b MEXY BepcHEH UCXOTHOTO TEKCTa U OIMMHOKOH B 0a3e JaHHBIX

omunbok?

e Kro u3 pa3paboTUNKOB JOIDKEH UCTIPABIATH OUTHOKY HOMep N 13 6a3bl JaHHBIX

ommbok?

o Kaxum 00pazoM yuecTb BpeMs Ha UCIIPaBJIeHHE STON OLIHOKU B TUIaHe pa3paboTKu?

e Ecnu BB monbp3yeTech HHCTPYMEHTAMH MOJICIIUPOBAHUS APXUTEKTYPHI, KaK CBS3aHBI

IrarpamMMa apXuTeKTyphI CHCTEMBI 1 Kon? Kak X CHHXpOHU30BHIBATE?

Yem OoJbIIe aCCOPTUMEHT ABTOPOB UCIOIB3YEMbIX BaMU MPOIYKTOB TOIEPIKKH
pa3paboTKH, TeM OOJIbIIIC UHTETPAIMOHHOM PabOThI BaM HYKHO JeNlaTh pyKam#u (MJIM TpUIaraTh
OCO3HaHHbIE YCHJIMA BPOJie HAITUCAHUS MHTETPALMOHHBIX CKPUIITOB, CKAYMBAHUS TOTOBBIX
WHTErPalMOHHBIX PEeHIeHUH U T.11.).

BesycnoBHo, 66110 OB yIOOHO, eciy OBl CYIIIecTBOBANA IUHAS Cpefia pa3padOTKH, B
KOTOPOH «OKHIIN» OBl Bce ee yuacTHUKH. OIHAKO B IPOEKTAX CYIIECTBYET MHOXKECTBO
COBEPIIEHHO PA3IMYHBIX POJIEH, C BeChbMa Pa3HbIMU 3a1a4aMi, KOTOPBIE CYIIECTBYIOIIIUM
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CpEJICTBaM IOJIEP>KKU pa3pabOTKH JOBOJILHO TSDKENIO OXBaTHTh. Kak caenaTh enuHyro cpeny
IUTSL, CKaYKEeM, poJiel IporpaMMHCTa 1 pyKoBoauTens? [leppoMy Hago mHcaTh U OTIAKUBATh KO,
BTOPOMY — OTCIIC)KUBATh COCTOSTHHE IPOCKTA M IPUHUMATh KOPPEKTUPYIOIIHE ACHCTBHS.

Microsoft momomnnia k 3ToMy Borpocy hyHIaMeHTalbHO. B KoMIanuu momaymainu 060
BCEX POJISIX OOBIYHOTO TpoeKTa 1Mo pa3padorke [10 u mpouHTErprpoOBay CpecTBa, TpeOyeMbIe
3THUM POJISIM, B €IMHOM OKpY>KCHHUHU. Bpsin i Bac yauBHT, 4TO 3TO OKpyxeHue — Visual Studio.
Ha, aTo Visual Studio B ee Bepcun Team Edition ¢ cepBepHOi noyiepxkoi B uie Team
Foundation Server. EcTb u aHajoruyHasi (HO HECKOJIBKO Ype3aHHas) MOAIEeP:KKa IPyIIOBOM
pa3pabotku u ais Professional u naxke s Standard Bepcwuid.

He6ompimoe TepMuHOIOTHYIECKOE 3aMeUaHIe: BECh KOMIDIEKT CPEICTB Ha3bIBaeTcs Team
System, kak MBI U Oy/ieM Jiajiee ero Ha3bIBaTh.

Ponu, noddepxueaembie Team System

Team System BbIIENSCT YSTHIPE MPOCKTHBIX POJIH (2 BOBCE HE IIECTh, KAK MOXKHO OBLIO
OBl [TOyMaTh, TIIsAs Ha MOENs KoManasl MSF ©):

e PaszpaboTunk

e ApxuTexTop

e Tecrep

e MeHemKkep MpoeKTa

JJis kaxmoi U3 3TUX poJiel, KpoMe MEHEKEPOB, CYIIECTBYET CBOs Bepcus Visual
Studio: Visual Studio Team Edition for Developers, Visual Studio Team Edition for Testers,
Visual Studio Team Edition for Architects. [{1st MeHeKEpOB MpeHA3HAYCHBI CIICIIHATbHbIC
cpenctBa Team Foundation Server.

Ectpb Taxke penakmus Visual Studio, kotopas o0bequHsIeT B ceOe BCe TPH BEPCHH
CTyuH, oHa Ha3biBaeTcs Team Suite. OTAeNbHBIM MYHKTOM HJIET penakuus VS mist
pa3pabotunkoB 0a3 gaHHBIX (Database Professional Team Center), BbITyIieHHas HEMHOTO TTO3XKE
OCTaIIbHBIX YIOMSHYTHIX Bepcuii VSTS.

Bo Bcem 3TOM MHOT000pa3uu CI0KHO Pa300paThCs, OCOOCHHO MPUHUMAS PEIICHHE O
MOKYTIKE, — MHOTO BEPCHi, HEMaJ0oe KOINIECTBO BO3MOKHBIX KOH(PUTYpAITHid, pa3InIHbIe
[ICHOBBIC KATErOPUH, PA3IHYHBIC MOTHUBAIIMN K MIPHOOPETEHHIO JJIs Pa3HBIX IPOCKTOB U KOMAH/I,
0COOEHHO €CITU Y9eCTh CyIIecTBOBaHUE KiIreHTCKkuX nuneH3uit (CAL), BO3MOKHOCTH IMOKYIIaTh
nnu He okynath Visual SourceSafe 2005 smecto TFS, mokynaemyro Bepcuro MSDN, ¢
TOJ/IEPKKON TITH Oe3; HO, K CUaCThIO, B PAMKAX 3TOTO Kypca MbI pacCMaTpUBaeM CEMEHUCTBO
npoxyktoB Visual Studio HCKITIOUATENTFHO ¢ TOYKH 3PEHHUS €T0 TOIB30BATENS, TI03TOMY
OCHOBHAsl 4acTh MOJIOOHBIX JIeTaJIell HAaM HEMHTEPECHA.

A Tereph 10 MOPSAAKY PACCMOTPHM BCE BO3MOYKHOCTH TSI OTACTBHBIX POJIEH,
MPEAOCTaBIIEMBIC team-BEPCUCH CTYINH, a TAKXKE BO3MOKHOCTH, JOCTYITHbIC UM BCEM BMECTE.

,qﬂﬂ pa3p360m YUuKa

B Team-Bepcuto cTyauu Ui pa3padoTuuKa BKIIOUEHBI HHCTPYMEHTHI aHaIN3a 1
poIMPOBAHUS KOJla. AHAIH3 MPUIIOKEHUI Ha C# OCYIIeCTBISAETCS C TIOMOIIBIO YTHITHTHI
FxCop (ecTs aHanornuHble HHCTPYMEHTHI TS APYTHX s36IKOB, HanipuMmep PREFast g C++).
s npodmnpoBaHus ecTh yTHINTHI oA o0muM HazBaHueM Enterprise Performance Tools.

FxCop

FxCop cymiectBoBau enie 1o 2005-i cryauu, HO ceiyac oH BCTpoeH B npoykT. FxCop
M03BOJISIET BaM CTATHUYECKH ITPOBEPSTH BAIll KOJ HA COOTBETCTBUE HEKOTOPBIM IpaBHiIaM (10
ymomuanuto .NET Framework Design Guidelines). B ctanmapTHbIe TpaBHiia BXOJIAT MpaBUIIa:

e 0e30macHOCTH

e pa3paboTku OMOIHOTEK
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riaodanu3anuu
(YHKIUOHABEHON COBMECTHMOCTHU
COMPOBOK/ICHUS
NMCHOBaHUA
MPOU3BOIUTEIILHOCTH
HAJIC)KHOCTHU

u nipoune. FxCop BkItoyaercst B HacTpoikax crynuu Ha 3aknajake Code Analysis.
MO>HO BKITIOUATH LEJIbIe CEKIIUHU MPABKJI, UK )K€ HACTPAUBATh UX C IPaHYJIPHOCTHIO J0
OJIHOTO TIpaBuJIa. 3arjsHeM B oHO W3 HuX. Hanmpumep, y3en Naming Rules, npasuio CA1707
«neHTndukaTop He TODKSH COIEPKATh CHMBOJIOB MOYEPKUBAHKS). 31€Ch COOPaHbI
JIOBOJILHO TTOHATHBIC M OYCBHUIHEIC MTpaBmia. CroxHee, HanpuMmep, y3en Security Rules,
npasmiio CA2121, «CraTudecknuii KOHCTPYKTOP JOJDKEH OBITH CKPBITHIM (private)». 3a

o0bsicHenuaMu odpatumcs B MSDN:
A static constructor, also called a class constructor, is used to initialize a type. The system calls the
static constructor before the first instance of the type is created or any static members are
referenced. The user has no control over when the static constructor is called. If a static constructor
is not private, it can be called by code other than the system. Depending on the operations
performed in the constructor, this can cause unexpected behavior.

BrurounB npoBepKy BeeX (MM YacTH) 3TUX MPaBHIL, Bbl OyAeTe MoIy4aTh cCOOOIEeHH 00
UX HapyIIEHUH IPU COOPKE ITPOEKTa BMECTE C MPOUYNMH OIINOKAMU B MPEAYIPEKACHUSIMA B
okae Error List. C rpaHyJIIpHOCTBIO 10 OIHOTO TIPaBHiIa Bl MOXKETE TaKXKe HACTPOHUTH THIT
BBIJIaBaEMOT0 COOOIIEHU (OMMOKA UITH MIPELyIPEXKICHHE).

Kak u moutu Bcé B .NET, Habop npaswmi st FxCop MOkHO pacmupsth. Jljs 3Toro Bam
HAJI0 ClIeNaTh COOCTBEHHYIO COOPKY, HUCTIOIBb3YIOIIYI0 COOTBETCTBYIOIINE MEXaHU3MBI
uaTpocnekuu (FxCop Introspection SDK). Kpome Toro, nposepky ¢ nomomisio FxCop M0oxHO
CZIeNaTh OJHUM U3 MIaroB cOOpKH ¢ momoInsio MSBuild u naxe caenats 4acThIO TONMUTHKH
3aHeceHus u3MeHeHuit (check-in) B Team Foundation Server, Takum 00pa3oM, Ballid U3MEHEHUS
MOTIAIYT B XPAHUIIUIIE, TOJIBKO YCHENTHO MPOias TpeOyeMble CEeMaHTHIECKUE TTPOBEPKH.

[Mone3noit Bo3MoxHOCTHIO FXCop sIBNIsieTCS BO3MOKHOCTD CO3/IaTh CTAPTOBYIO TOUKY
(baseline) pu ero BHeapenuu. Korna Bel 0OHapyKUBaeTe, YTO B BAIlIEM CYIIECTBYIOIIEM
MPOEKTE eCTh HECKOJIBKO COTEH HAPYIICHUI U XBATAeTEeCh 3a FOJIOBY, T.K. HUKTO HE JaCT BaM
HECII0 BpEMEHU UCKIIIOYUTECIIbHO Ha UCIIPABJIICHUE OTUX HapyHIeHHﬁ, Yy Bac €CTh OTJIMYHAaA
BO3MOKHOCTh CKa3arh: «OKell, HaliJIecHHbIe HAPYIICHHS [I0Ka Pa3pelIeHbl, HO C 3TOr0 MOMEHTA
HOBBIC HAPYIICHUS HE JTOITYCKAIOTCS.

Enterprise Performance Tools

Cpenctia npodunupoBanust Visual Studio moaaep>kuBaroOT ABa BUIA TPOPHITUPOBAHMS —
C TIOMOIIBI0 KOHTPOJIBHBIX 3aMepOB (sampling) v ¢ MOMOIIbIO BCTpAaUBaHHS B KOJI
(instrumentation). Pa3HuIry MeXIy STUMH HOHATHASMHE ONACHIBAIOT CaMH Pa3pabOTIHKA B CBOEM
6sore (cM. http://blogs.msdn.com/profiler/). Tem, kTo monb3yercs Rational Quantify, crioco6 ¢
instrumentation XOpoIIIo 3HAKOM.

Ha momenT nHanmcanus kypca Hu FxCop, HE ipodmiisaTop He moanepKuBaioT 64-0UTHbIE
TIPUIIOKEHHSL.

B Bepcuto crynum ams pa3paboTyrKa BXOANUT Takke (PyHKIMOHAIBHOCTD, CBSI3aHHAS C
TECTaMHM, HO €€ Mbl 00CYAUM 4yTh MO3%ke B pazzene «is Tectepay.

Ana apxumekmopa

Crout 11 paccka3bplBaTh 0 HEOOXOIUMOCTHU IIPOEKTUPOBAHUU U 00 yI00CTBE
HHCTpyMEHTOB MojenupoBanus? O6 UML u npouux erne HeJaBHO CBEPXIIOMYIIPHBIX BEIax.
bena MHOTMX MHCTPYMEHTOB ITPOEKTHPOBAHNUS 3aKII0YaIach B TOM, 9TO OHH HE OBLIN CBA3AHBI C
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KOJIOM HJTH CBsI3aHBI OBUIM BeChMa IJI0X0. HampumMep, ¢ TOMOIIBIO CienaibHON pa3MeTKH,
KOTOPYIO HU B KOEM CITydae Hellb3sl ObIJIO TPOraTh PyKaMH, WX 5K€ C TOMOIIIBIO
MPOMEXYTOYHOTO PEMO3UTOPHS, YTO HEMEAJICHHO PUBOIIIO K HEOOXOIUMOCTH
cuHXpoHM3anyn. Kpome Toro, maxke HaprucoBaB KpacHBbIe KAPTHHKH, MOXKHO OITHOUTEHCS B
CTBIKOBKE MIPOCKTUPYEMBIX HHTEP(PEHCOB, a BaTHIANNIO MOACITH IpeIIaraii Jaleko He Bee
HHCTPYMCHTHI.

Bepcus Visual Studio 1iist apXuTeKTOpoB Ipeaiaract, HaBEpHOE, €IMHCTBEHHBIN
paboTaromuii moaxo, KOrjaa JuarpaMMBbl, CBsI3aHHBIE C KOJIOM, CBSI3aHBI ¢ HUM Hampsmyto (0e3
BCSTUECKOU CTICI[PAa3METKH) M CHHXPOHU3UPYIOTCS TIOCTOSIHHO. J{J1sT AuarpamMm, ¢ KOIOM He
CBSI3aHHBIX, CYIIECTBYIOT IIPOJBIHYTHIC CPEACTBA Bauaanui. Ha qaHHBI MOMEHT apXUTEKTOPY
MpeAIararoTcs CISAYIONIUE THITBI JHAarpaMM:

e JluarpamMma kiaccoB (Class diagram)

Juarpamma npuokenuit (Application Designer)

Huarpamma nadopmannonnoro nentpa (Logical Datacenter Designer)
JuarpamMma cucteM (System Designer)

Huarpamma passepteiBanus (Deployment Designer)

Juarpamma kiaaccoB HamomuHaeT UML-Hy10, HO ¢ HeKOTOpOit crienudukoii NET
(HampuMep, COOTBETCTBYIOIIUE MOTU(PHUKATOPHI WICHOB, HajH4Ke cBOHCTB). [lo quarpamme
cpasy reHepupyeTcs KoJ, N3MEHEHUs B AUarpaMMe ToT4ac ke OTpaxkatoTcs B kone. bes kakoii-
00 CIenpa3MeTKH PYIHbIC H3MEHEHHS B KOJIE OTPAXKAIOTCS Ha AUArpaMMe, 9TO JeNacT Bech
HpoLece MPOSKTUPOBAHHUS KJIACCOB )KU3HECTIOCOOHBIM U UTEPATHBHBIM.

OcranpHble TUarpaMMBl MEHEe CHIIBHO CBSI3aHBI C KOZIOM, OHH, B OCHOBHOM, TIOMOTAIOT
APXUTEKTOPY B OMHUCAHUU HHOPACTPYKTYPHI PEIICHUS, CBSI3¢H MEXKIY COCTABHBIMU YaCTSIMU
MPUIOKEHHS, ONICAaHIH OTPAaHIMYCHNH HA CTPOCHIUE TIPHIIOKEHHUS X COOTBETCTBYIONICH
BaAIANNH CIPOCKTUPOBAHHOIO PEIICHHS C YIETOM JTHX orpanndeHui. [1o atuM auarpammam
TEHEPUPYETCS CKEJIET PeIIeHHs ¢ HAO0POM TPeOyeMBIX POEKTOB.

UyTh moapoOHee 00 OCTATBFHBIX THITAX JHATPaMM.

JAuarpamma npuiioKeHu# O3BOJISET BaM ONPEISIUTh HA0OP MPIIIOKESHUH, U3 KOTOPBIX
COCTOMT Ballle pemreHne (Kak ¢ HyJs, Tak ¥ ITyTeM 00paTHOTO MPOEKTHPOBAHUS CYIIECTBYIOIIETO
MPUIOKEHHS ). BB MOXKETE OMPEeIUTh HACTPOUKH IIPUIIOKCHUH, OTpaHUYCHHS Ha UX PaboTy.
Ha sT0i1 tnarpamme MOXHO yKa3aTb BeO-cepBHUCH U 0a3bl gaHHBIX (B/]), ¢ KoTOphIMU 00IIaroTCs
TIPUIOKEHHS, a TAKKE OMPEACTUTh OTPAHUICHIH Ha THITHI ATHX CBs3eH (HampuMep, yKa3aTh
TpadUK KaKOTo THIIA TOJDKEH MPOXOIUTh Yepe3 COCAMHEHHE, TODKHO JIU OHO OBITh
3alUIIEeHHBIM U TpeOyercs in ayreHTHuKamnus). [Tognepxkanst Web Services Enhancements,
MOATOMY BBl MOXKETE, B YaCTHOCTH, ONIPEICIISTh OTPAaHIHYCHUS Ha COSIMHECHUS C YIETOM
ucnons3oBanus WS-Security.

Juarpamma uH(GOPMANHOHHOT0 MEHTPA UCIIONB3YETCS IS MOIEIUPOBAHMS
JIOTHYECKOTO MPEeCTaBICHIs HHPPACTPYKTYPHI HHPOPMAITMOHHOTO LIEHTPA, B KOTOPOM
MpenoaaraeTcs pa3BepThIBaTh Ballle pelieHre. ITo UMEHHO Jiorndeckas nHdpacTpykrypa (T.e.
He pr3ndecknit HA0OP COTEH KOHKPETHBIX KOMITBIOTEPOB, a OIIMCAHHE JIOTHUSCKOHN CIIeITM(DUKH —
TaKo# Kak CyliecTBOBaHHe BeO-cepBepa, bJl, coeqnHeHnit 1 orpaHUYeHni Ha HUX,
ycTraHOBJIeHHBIX Bepcuit OC, pa3OnueHus eHTpa Ha pa3IHIHbIC 30HBI CO CHEIU(HINPOBAHHBIM
pa3pelIeHHBIM TPOTOKOJIOM OOIICHU MEXy HUMU | T.11.). [IpuBenem Beiaepkky u3 MSDN o
TOM, YeM SIBJSIETCS 1 UeM He SIBIIICTCS 3Ta JUarpamma:

e  OnwuChIBaCT TUIIBI CEPBEPOB MPIIOKCHUI U THIIBI TIPUIIOKECHUHN, KOTOPHIE MOTYT

UCTIONTHATHCS, HO HE KOJIMYIECTBO (PU3UIECKIX CEPBEPOB

e OnuchiBacT KOHPUTYPAITUIO OKPYIKEHHS CEpBEpa MPIIIOKESHUH, HO HE

koH(puryparmo RAID-maccuBa
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e  OmnuchIBaeT JOCTYITHBIE MPOTOKOJIBI, HO HE HCIOJIb3yeMble Ta0muIib! 1P-
MapIIPyTH3AIAN

e OnuceIBacT KOMMYHUKAIITUOHHBIC T'PAHUIIBI, HO HC HAJIMYUC (I)aﬁpBOJ'IJ'IOB,
BUPTYaIbHBIX CETCH, CBUTYCH W MapIIpyTH3aTOPOB.

u T.II.

JAuarpamma pa3BepThIBaHHS ONIPEILISET 0TOOPaKEHUE, UITH, TOBOPS ITO-PYCCKH,
«MAIIUHTY pelleHus Ha UHPPACTPYKTYpy HHPOPMAIIMOHHOTO IIeHTpa. To eCTh, Bbl yKa3bIBaeTe,
KaKye JacTH PEIICHMS, ONIMCAHHbIC AUarpaMMON IPHIIOKEHUH, I'Ie B Kak OyIyT pealbHO
paboTaTb. DTO BecbMa BakKHasl IUarpaMma, B KOTOPOH MPHIIOKEHHE (B BHIE JHATPAMMEI
MIPUIIOKEHH) BIIEPBBIE BCTPEUACTCS C PEaTHsIMHE (B BHJIC JIOTHYECKOH CTPYKTYpHI
HHPOPMAIIMOHHOTO IIEHTpa). YIKe Ha 3TOM 3Tale BO3MOKHBI KOH(IUKTHL U, CAMO COOOMH, CTyIusI
Bac 00 3TOM JIF0OE3HO MpeaynpeauT. BaM ykaKyT Ha OTCYTCTBHE HYKHBIX CEPBEPOB, Ha
HEIOITyCTUMEBIHN THII TpaduKa, Ha OTCYTCTBHE HY)KHBIX MEXaHH3MOB aBTOPHU3AINH H T.II. Bee atn
omOKN MOTJIH OBI BeCbMa JOPOro 000UTHCh, Oyayun 0OHapy )KEHHBIMH Ha HTalle BHSAPCHNS,
KOTJa pa3paboTKa yKe 3aKOHUYEHA, I03TOMY OCOOCHHO BaXKHO, YTO BBl MOXKETE HANTH X €IIe 10
Hayvaja pa3paboTKH (MK B IIpoIiecce).

C noMoIIBI0 AUATPAMMBI CHCTEM Bbl MOXKETE COOpaTh U3 CYIIECTBYIOLINX MPUIOKESHUN
(¥ IpyTUX CUCTEM) HOBYIO TIEPEUCTIONB3YEMYIO CUCTEMY.

Demo

[Toka3zath Bce TuIBI AuarpamMm u3 Team Architect.

Ans mecmepa

Tecrepam npeziaractess HAOOp HHCTPYMEHTOB JAJISI TPOBEICHUS PA3TIHMYHBIX BUIOB
TECTHPOBAHMS, TAKUX KaK UNit-TeCTUPOBAHUE, TECTHPOBAHIE BEO-TIPIIIOKEHHN U HATPY30IHOE
TeCTHpoBaHKe. TecTUpOBaHUE BEO-TIPUIOKEHUI MOXKHO OCYIIECTBIISTE C TOMOIIBIO 3alIUCH
JIeHCTBUH TecTepa B Opay3epe U IMOCIEeIyIOIeT0 «IIPOUTPEIBAHUS (HAIOMIHAET 3aITHUCh
MmakpocoB B Office). Harpy3zounoe TectupoBanue BeO-IpUI0KEHUNH CIIOCOOHO UCTIONHATD
JIOBOJIBHO M3OLIPEHHBIE CLICHAPUH, B KOTOPBIX Bbl MOKETE 3a/1aTh TaKUE NapaMeTPhl, KaK TUII
TpaduKa 1 IPOLEHTHOE pacIpeieieHue TpaduKa Mo THIIaM Opay3epoB (4TO IOJIE3HO IS
SMYJISALUH ayJUTOPUH BaIINX OyAyIIUX TOJIB30BaTENEH).

TecThl XpaHATCS B cpecTBe KOHTpoJs Bepeuit Team Foundation Server. IX MmoxHO
00BEIMHATH B KOJUIEKLIMHU, BCTpAUBaTh B OWJIA, U axe TPeOOBaTh UX MPOXOXKIECHHS KaK
COCTaBJISIONIYIO TIOJIMTHKH BBIKJIAbIBaHus (check-in) HCXOJHUKOB B CPEIICTBO KOHTPOJIS
Bepcwuid. J{ns opranu3anyu TecToB npeanasHadeH Test Explorer.

Unit-TecTupoBaHUE JOCTYIHO TaKX€e B BEPCHH AJIS pa3paboTymka.

Team Foundation Server 1mo3BossieT UMETh B MPOEKTE 0a3y JaHHBIX OMIUOOK. DTy
BO3MOKHOCTh MBI PACCMOTPHM B pazzeie «Jlias Bcex poineii», T.K. ¢ ommuOKaMu pabOTar0T TakKe
Pa3pabOTYNKN U MEHEDKEPHI.

Ans meHeOXxepa

Jnst meremmkepa Team System mpenoctaBisieT 00IbIIOE KOTHYECTBO Pa3INIHON
aHanuTuku. Cpenu HuX O0JIbIIOoe KOJIMYECTBO BCTPOCHHBIX 0TUeTOB Ha ocHOBe SQL Reporting
Services. Hanpumep, MOXXHO MOCTPOHUTH THAarpaMMy COOTHOIICHHS HAalICHHBIX U
UCIIPaBIICHHBIX OMNOOK, OTYETHI Ka4eCTBa KO/, TECTOBOTO MOKPBITUS, IPOTrpecca MPOeKTa
(OTHOCHTENBHO CYIIECTBYIOUIETO IUIaHa). EcTecTBEHHO, MOXKHO peaan30BaTh CBOU THIIBI
OTYETOB.
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OcTasbHbBIe BO3MOXKHOCTH, HAIIPABJICHHBIC HA YIIPABJICHUE IPOCKTOM, OyIyT
PaccMOTPEHBI B pa3liene « s BCEX poJiei», T.K. UMM JEHCTBUTENBHO MOJIb3YIOTCS BCE
PacCMOTPEHHBIE POJIH.

Ans pazapabomyuka 6a3 OaHHbIX

INosiBuBIIAsiCS OCIE APYTUX Bepcus A pa3paboTunkoB b/l mo3BosseT cBOUM
MOJIb30BATEIISIM BBIMOJIHATE CHEIU(pHUUIecKHe NeHCTBUS ¢ apTe(aKTaMH CBOUX MIPOECKTOB!

e XpaHUTb OTAENbHBIE 00BEKTH! B/l (cxeMbl TabnuI, XpaHUMBIE IPOLETYPHI) B
Cpe/CTBE KOHTPOJISI BEPCHUI

e CpaBHHUBaTH CXeMbI (YTOOBI MOHATH, HAJIO JIU NIepereHeprupoBarts b/l mocne «B3aTus
MOCTIeTHEH BEPCUU U3 CPEICTBA KOHTPOJISI BEPCHIA)

e ['eHepupoBaTh UNit-TECTHI A1 PA3IMUHOIO KOJA, TAKOTO KaK XpaHUMbIE MPOLETYPBHI,
TPUITEPHI, U AAHHBIE JUIS TECTUPOBAHMS (MCIOIb3YS BCTPOCHHBIN MITH BHEIIHUH
TeHepaTop)

e Ilpou3BoauUTE pe(haKTOPUHT TUIIA «TIEPEUMEHOBAHUEY, KOTOPBIH paboTaeT ¢
oOwvexTamu b/l, TakuMHU Kak XpaHUMbIE IPOLIETYPBI

HAns ecex poneti — Team Foundation Server

Bcem ydacTHHKaM MTPOEKTa AJISI COBMECTHOM pabOTHI TIOHAJOOHUTCS IPOSKTHEIN CepBep,
3TOT cepBep HasbiBaeTcs Team Foundation Server (TFS). OTo BecbMa MOLIHBIN KOMIUIEKC
CPEACTB, KOTOPBIA 00eCTIeunBaeT MOIEPKKY MHOTUX CTOPOH pa3pabOTKU U yIIPaBICHHUS
MIPOEKTOM (XOTS U IaJIEKO HE BCe).

MacTtep co3zgaHMsa npoeKTa

[IpoekT HauWHAETCS € ero CO3IaHus, B YeM BaM ITOMOXKET MacTep CO3JaHUs IIPOCKTA.
IIpu co3maHny MPOEKTa BaM MpeJIaraeTcsi HECKOIBKO BaXKHBIX OTIIHA:

e Bri0op MeTo00THH, IO KOTOPOH BBI OyeTe padotaTh. OT METOIOIOTHH 3aBUCST
MPOIIECCHI, IT0 KOTOPBIM BaM Halo OyJeT paboTaTh; JOKYMEHTHI, KOTOPhIC BaM
TIPHUJIETCSI CO3/1aBaTh; KU3HCHHBIC IUKIIBI pA0OYKX 3JIEMEHTOB | T.II.
[MomnepxuBaroTCs:

0 MSF for CMMI, ¢opmann3oBaHHBI Ipolece pa3padOTKH, CM.
http://www.microsoft.com/downloads/details.aspx?Familyld=10B578F 1-B7A4-
459F-A783-04BC82CB2359&displaylang=en

0 MSF for Agile, rubkwuii mporecc pa3pabOTKH, CM.
http://www.microsoft.com/downloads/details.aspx?Familyld=9F3EA426-C2B2-
4264-BA0F-35A021D85234&displaylang=en

0 Ha navanpHBIX 3Tamax pa3zpadotku Team System Microsoft anHoHCHpOBaa
nojiepxkky XP (eXtreme Programming), HO B peu3 3Ta METOIOJIOTHS HE BOIILTA

0 Kaxk Bceraa, ecTh BO3MOXKHOCTD Pa3padoTaTh U UCTIONB30BATh CBOO
METOI0JIOTHIO

e CosznmaHvie HOBOM 0a3bl IJIs1 KOHTPOJIS BEPCHIA WM TIOJKITFOUYCHUE K CYIISCTBYOIIEH
e lIms nmopTasia mpoekTa

B nanbHeiiemM Bbl MOXKETE PEOAAKTUPOBATh PA3JINYHBIC HaCTpOfIKPI MIPpOCKTa C MOMOIIBIO

BCTPOEHHOTO B cTyauto penakropa Team Explorer (ynuBUTENEHO, HO MOXKHO Ja)K€ CMEHUTh
METO0JIOTHIO!).
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OTtcnexuBaHue paﬁoq nx afieMeHToB

Bonpmmioit mpobieMoii mpu pa3paboTKe IPOEKTOB SBILIETCS TO, YTO HHPOPMAITHS O TEX
WM MHBIX IIpoIieccax, paboTax U paboumx MpoAyKTax (apTedakrax) pparMeHTUPOBAHA U
CYIIECTBYET B PA3IMYHBIX (POPMATaX, YTO OCIOKHSIET €€ TOHMCK, OTCIIC)KUBAHHE,
B3aUMOJICHICTBHE C €€ MOMOIIBIO | T.I1. [IpHXOAUTCS BBIOIHATE MHOTO PYYHOH PabOTHI IS
obecrniedeHus XopoIleil KOMMYHHKAIIUH, IPOBOJUTD YacThie cOOpaHus (a jis status meeting),
OTBJICKATH JIFOAEH C MOMOIIBIO Pa3TUNYHBIX HA30MIMBBIX CPENCTB, TAKUX KaK MECCEHIDKEp N
tenedoH (uto ycyryOsier mpobiemMy Aamblie, T.K., ONATh-Taku, HHPOPMAIIHS U3 ITUX CPEJICTB
KOMMYHUKAITUH JTH00 HE MOIaeTCs HOPMaIIbHOMY ITOMCKY, JINOO BOOOIIE HE COXPAHSETCS ). ITH
poOJIEeMBI YCYTYOISIOTCS IPU pacpeelICHHONW pa3paboTKe.

Team Foundation Server npezyiaraet pelieHre B BUJIC HHTETPUPOBAHHBIX MEXaHU3MOB
OTCIICKUBaHUS paboumx 3neMeHToB (work items tracking). TFS pasnuuaer cnenyromue padourie
aneMeHThI (work items):

e Cuenapuii (scenario, 4T0-TO BpOA€ CIydasi UCIIOJIBb30BaHuU (Use case))

Oumbka (bug)
TpeboBanue (requirement)
Puck (risk)

3anauqa (task)

1, KOHEYHO, MOKHO CO37[aBaTh CBOM THITHI PA0OYHX JIEMEHTOB.

PaboTats ¢ pabounmu ameMerTaMu MOXHO ¢ TioMorbio Team Explorer, BctpoenHOro B
CTyaui0. Bol MOXkeTe co3maBaTh 3JEMEHThI, MCHATh MX CTATyC (HAallpuMep, CTAaBUTh CTATyC
«3aBEpILCH» WM MepearpecoBaTh paboTy APYroMy y4acTHHKY KOMaHIIBI), 3alpaIlinBaTh UX MO
Pa3INYHBIM KPUTEPHUSIM (HAIIPUMED, «MOH OIIUOKN») U T.II., 00Jee IOAPOOHO CM.
http://msdn2.microsoft.com/en-us/library/ms181314.aspx. O4eHb ymoOHO TO, YTO TEIEPb BB
MOXETE CBSI3BIBATh U3MEHEHHE UCXOIHBIX TEKCTOB C PA0OYHM 3JIEMEHTOM, T.€., HAallpUMep, IpU
BHeceHHH n3MeHeHu B Source Control MO>kKHO moMeTHTH Ball Habop n3MeHeHui (changeset)
KaK UCTIpaBlieHrne oMok HoMep N — To, UTO paHee 3a9acTyI0 MPUXOAUIOCH NENaTh «PYKaMIDy
MIPY KCIIOJh30BaHIH HE HHTETPHUPOBAHHON B MHCTPYMEHT pa3paboTKu 6a3bl ommoOoK. Takum
00pazom, y Bac MOABISIETCS OTIMYHASI 0a3a ISl pa3NUIHBIX IONCKOB M CTaTHCTHK. BBl MokeTe,
HE rajas, MOHATh, KaKNUe UCXOTHUKH BaM HY>KHBI IIPH BHIITyCKE TTAKETa HCIPABICHHUHA
KOHKPETHBIX omHO0K. VIin Kakue 4acTu MpoeKTa 3aTpoHyJIa peaau3alus GyHKINOHAIBHOIO
TpeOOBaHMS TAaKOT0-TO. Pa3miuHbIe 3aIIpOCHl BBI MOKETE CeNaTh, UCNoNb3yst Team Explorer
(Work Items = Team Queries), Hanpumep, «Bce pabouwne anements» (All work items) mu
«Mowu paboune snemenTs» (My work items) mu «OTKpbIThIe omHOKN» (Active bugs). Ber
TaKke MOKETe CKOHCTPYHPOBATh JPYTHE 3alpOCkl (HallpuMep, HaliTH BCe OTKPHITHIC OIIHOKH,
3alvcaHHbIe Ha BaC) U T.II.

Pabora ¢ pabounmu anemMeHTaMu HHTETpUpoBaHa ¢ Microsoft Project m Excel
(HampuMep, MOXKHO c031aTh NOKyMeHT Excel u3 3ampoca Ha work items Il SKCIIOPTUPOBATH
3agaun u3 MS Project B TFS u 1.11.).

Cuctema KOHTpOnsi Bepcumn

g Hadana ymomsiHeM HOBYIO Bepcuio SourceSafe 2005, B koTOpoii peanu3oBaHa JaBHsIs
MeuTa BCeX pa3pabOTINKOB — pacTATUBATh OKOIIKH (BCE-TaKH, 9acTh KOMaHBI U3 Peqmonna
Hayumuiack 310 fenath!). Kpome Toro, 3Ta Bepcus ymeer paboTaTh ¢ yAajIeHHOU 6a30ii o http,
Omaromapst 4eMy MOXKHO OTKa3aThCs OT BECbMA TIIIOYHOTO TPETHECTOPOHHETO MPOIYKTA
SourceOffSite, ¢ Takum roBopsinumM cokpaniearneM SOS. Hakoner, VSS2005 ropasno nemesie,
gem TFS, 4TO MOKET MOBIUATH Ha BEIOOD B €r0 MOJB3Y.

Ecnu Bac He myraeTr apryMmeHT LieHbl, TO ajsi Bac B TFS peann3oBaH HOBBIHM, BCTPOCHHBIN
MEXaHU3M KOHTPOJISl BEpCUi, KOTOPBIN, KOHEYHO ke, MPOUHTErpupoBaH ¢ Visual Studio 2005.
Kpome oueBumHO# pyHKIIMOHANBHOCTH THIA get latest version, check-in, check-out, diff, merge
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U T.I1., TOSIBUWJIACH HOBasi BO3MOXHOCTh «shelvingy». MHOT/Ia BBl XOTeN! OBl «BBUIOKUTHY BalllH
W3MEHEHUS B CPEACTBO KOHTPOJISI BEPCHIA, HO TaK, YTOOBI OHU HE TIONAJIN B COOPKY (CKaXKeM, IS
TOT0, YTOOBI 3TH U3MEHEHHUS KTO-TO MIPOCMOTPEN, UM MOTOMY YTO Balll IPOLIECC MOpazyMeBaeT
BBIKJIQJIbIBAHNE N3MEHEHHUM KaXK/IbIi1 1eHb). B Takux cimydasx B VSS ecTs pemienue Aenath
paszenseMble BETKU pa3padOTKH U COOPKH (CIIOCO0, MCIOIB3YEMBIi B OTHOM H3 IIPOCKTOB, B
KOTOPOM pabOTaeT aBTOP) U MOJIB30BATHCS MEXAaHU3MOM «IIPUIIITHINBAHHS» (Pin) B BETKE
cbopku. Ho 310 pemenne nMeeT cBor HEynoOCTBa (B YaCTHOCTH, HCTOPHS pin HE COXPAHICTCS).
B cpenctse konTponsa Bepcuii TFS mosiBunack BO3MOXKHOCTE MO Ha3BaHueM «shelvingy,
MTOMETIArOIas Ballld U3MEHEHHs B 0011yto 0a3y, HO oTimyHas oT check in. Bel kak ObI
CKJIaJbIBacTE BAIIM U3MEHEHHS HA TIOJIKY, TIOCIE Yero paboTaere ¢ Apyroi Bepcrueil Hy>KHOTO
(aiina wm nepexIrovaeTeCh Ha APYTryro padoTy. B nanbHeiieM BbI Bceria MOXeTe CAeNaTh
unshelve 1 ONYYHTH COOTBETCTBYIOIIYIO BepcHio ¢aiina. Kak u B ciydae ¢ check in, BeI MoxxeTe
cBs3atTh Bal shelve ¢ pabounm srieMeHTOM.

[Ipu «BBIKIAABIBAaHUY UCXOMHBIX TekcTOB B TFS Source Control Bel MOXeTe HACTPOUTH
MOMUTHUKY BbIKIaabiBanuA (check-in policy). Ecnu BbIkiIaipiBaeMble HCXOAHUKH MTPOTHBOPEYAT
MOJTUTHKAM, Bac MPEAyNpeasT 00 STOM U He AalyT BHUIOKUTH 3TH HCXOTHUKH (XOTS BBl MOXKETE
cmenats shelve). [IpumepaMu MOMUTHK MOKET OBITH 00s13aTeIPHOE KOMMEHTHPOBaHUE (HE
WCXOJ/IHMKA, a BBIKIIAIIBAEMOT0 Ha0Oopa) WIIH XKe, Kak 00CyKJaloch paHee, OTCYTCTBHUS OIIMOOK
pu ipoBepke ¢ moMotnbsto FxCop, uim ke 00s13aTeNbHOE CBA3BIBAaHHE W3MEHEHHI ¢ KAKUM-ITHO0
work item. EcTecTBEeHHO, BB MOKETE IOTPEOOBATH 00A3aTEIbHON «KOMITUISIEMOCTH HITH JKe
YCHENTHOTO MPOXO0XKICHHSI TECTOB.

CepBep cbopok

B Harie BpeMs yxke HUKOMY HE HAJI0 JOKa3bIBaTh, YTO MPAKTHUKA S)KETHEBHBIX COOPOK —
3TO HeocnopuMas «must have» mpakTuka. B HEKOTOPBIX MTPOEKTAaX UAYT AAJbIIC U ACTAIOT T.H.
continuous build (T.e., Hempekpamaouuiics OmIa: MO0 peryIspHbINA, KOTAa mocie
MpeBIYIIeH COOPKU cpa3y HAUMHAETCS CIeNyIoIast; TU00 Mo COOBITHIO MOSIBIICHUS B CPEICTBE
KOHTPOJISI BEPCHI HOBBIX HCXOJHUKOB). B mr000M cirydae, BaM HEOOXOIMM MEXaHU3M JUIS
OpraHM3alliy TaKOTo Mpoliecca, MPUIEM, JKENaTeNbHO, HE TONBKO I KOMITUIISIMH, HO U BCEX
COITyTCTBYIOIIMX Beliel (COOpka MHCTAIUIAINN, TECTHPOBAHHE, IOCTPOCHUE OTYETOB, UX
pacchUIKa, BBITOJHEHUE MIPOU3BOIBHBIX (CUStom) IIaroB H T.II.). MI3BECTHBI pa3invHbIe
WHCTPYMEHTHI (Takue Kak, Hanpumep, Visual Build ot Kinook Software,
http://www.kinook.com), KOTOpbIe TOBOJIBHO MOIIHBI, HACTPAUBAEMBI U ITHPOKO
HCTIOJIB3YHOTCA.

Teneps y Hac ecTh u pemeHue ot Microsoft. Bce nmepeunciienHas Boiiie
(YHKIMOHAILHOCTH NOJAepKUBatoTcs cepBepoM cOopok (Team Build), Bxonsammm B TFS, HO oH
JaeT ¥ JONOJTHUTEIbHbIC IPEUMYIIECTBA 32 CYET HHTETPALIH CO CPEACTBOM KOHTPOJISI BEPCHH, U
MPOYNMH MPOEKTHBIMU HCTOYHUKaMH JaHHBIX. C moMoInsio cepepa coopok TFS BbI MokeTe:

e CoOpaTh NpUIIOKEHUE
e 3amyCTHTh TECTHI
e [lpoananmu3upoBats KOx
e Co0OpaTh MHCTAIAIMIO U OIyOJIMKOBATh €€ Ha CEpBepe
[octpouts oTUeT 0 cOOpKE
e 3anecrtu nanHbie o coopke B BJ] TFS mist mocneayromux cTaTHCTUYECKUX UCCIIEAOBAHUM
e CoOpaTh MpHIIOKEHHE JIOKAITBHO, IO BBIKJIAIBIBAHIS UCXOTHUKOB B Source Control
(3amyckaroTcs TOJIBKO COOpKa U TECTUPOBAHUE)
* WTIL

Cepsep cO0pok mocTpoeH nosepx yruwiutel coopku MSBuild 1 mosTomy oueHs ruboK B

HaCTpOMKe.
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OTyeTbI

[pu cozganum mpoexra B Bamem Team Explorer mosiBnsieTcst Ha0Op pa3IMIHBIX OTYECTOB
(B 3aBHUCUMOCTH OT BBHIOPAHHO METOJI0NOTUH OHM MOTYT OBITh Pa3HbIMU). OTUETHI TH IOMOTYT
BaM, KaK MEHEIKEPY, TIOCTOSHHO OIIEHMBATH COCTOsHUE MpoeKkTa. OTYeTH KacaroTcst pabounx
3JIEMEHTOB, CUCTEMbI KOHTPOJISL BEPCHH, pe3yIbTaTOB TECTOB, COOPOK, MOKPHITUS KoAa (code
coverage) u T.1. HanpumMep, mosie3HbIe OTYETHI:
e CoOTHOIIEHHE HalZICHHBIX/UCIPABICHHBIX OIIMOOK
e KomnuecTBO H3MEHEHHH KOA
e CrabunbHOCTH TpeOOBaHUH (CKOJIBKO OBLIO H3MEHEHO)
e [lIporpecc (cooTHOMIEHNE TNIaHA U PEabHO BEIIOIHEHHBIX 3a/1a4)
OT4eThl MOYKHO CTPOUTD 33 KaKOH-THOO0 MPOMEXKYTOK BpeMeHH, pa3OuBaTh 10 TpyInam
pa3paboTKH, IO OTJEIBHOM COOPKE H T.II.
JlaHHBIE U OTYETOB COOMPAIOTCS aBTOMATHYECKU 0€3 BAIIero yJacTUs: 3TO IPOUCXOIUT
HpH paboTe ¢ pabouNMH IIEMEHTaMH, TIPH 3aITyCKe TECTOB, IPH cOOpKe | T.1. JJaHHBIE XpaHATCS
B 0asze manHbIX SQL Server 2005 u my1s oTueToB ucmonb3yercs ero Reporting Services.
EcrecTBeHHO, HabOp 0T4ETOB paciupseM. Kpome Toro, Hago 3aMeTHTh, YTO OTYETHI
JOCTYIHBI He TonbKo u3 Team Explorer, HO Takxe 1 U3 OpTaia MpOEKTa.

MopTan npoekra

Kak yka3bIBasioch paHee, [IpU CO3JIaHUH MPOEKTa CO3aeTcs moprai npoekra. [Topran
co3maercs Ha ocHOBe SharePoint. Ero HasHauenne — coOpath B OJJHOM MecTe BCIO pPabouyIo
UH()OPMAIIHIO O IPOEKTE M CKOHIICHTPUPOBATh B HEM BCE obIeHrne KoManael. [lopran
o0beuHsAeT paboune JOKYMEHTHI, OOBSIBICHHUS, OTYETHI (00CYkK1aJI0Ch BBIIIE), CCHUIKH Ha
JIPyTHe UCTOYHUKH U T.11. C MopTaioM MpoeKTa Bbl paboTaTh NpssMo u3HyTpr Visual Studio
2005, ucronk3yst BCTPOCHHBIHM Opay3ep. Eciu BBl pa3paboTumK, BBl MOXKETE TOCMOTPETH CITUCOK
BaIllMX TEKYIIHMX padOT B HaJase BamIero padovero IHs, UCTIONB3Ys MOPTAI MPOEKTa, OTKPBITHIH
B Visual Studio.

OdeHb yI00HO TO, YTO OYEHB OOJIBIIION KPYT 3a/1a4, BKIF0Yast 0a30BbIe BO3MOKHOCTH
o0IIeHwsI, TIpeIIaraeMbIe IIOPTAIOM IIPOEKTA, BHIITOIHSIETCS TEIePh B OMHOM HHCTPYMEHTE
(Visual Studio), 9To 103BOJISIET MUHUMU3UPOBATh NEPEKIIIOYCHUS, CTOND IaryOHbIE C TOUKU
3peHUs MPOU3BOIUTENHHOCTH (cM. KHHTY Jlemapko u JIuctepa «PeopleWarey).

IModdepxxka e Professional u Standard

Kak 6b110 yKazaHo, uaTerpanus ¢ TFS aBToMaTHuecKn BXOAHUT TOJIBKO B Team-Bepcuu.
Xopoias HOBOCTb, 4T0 padoTath ¢ TFS MoxxHO 1 Ha Professional u naxxe Ha Standard-Bepcusix
npoxaykra. Paborast ¢ 3TUMHU BEepCUSMH BaM HAJIO KYTIUTh CIICIHABHbBIC KIIMSHTCKHUE JIMIICH3UN
JUIst BO3MOXKHOCTH noiitoueHust K TFS (Tak HazpiBaembie CAL).

B CAL Bxoaut Team Explorer, uTo cpa3y gaeT BaM IOYTH BCE BO3MOXXHOCTH Team-
Bepcwid, Takue kak TFS Source Control (BbI Takxke ucnonb3oBaTh Source Safe 2005, onHako 1uist
HETo HaJ0 Oy/eT MOKYIaTh OTACIBHYIO JIMIIEH3UIO Ha KaXK10e pabouee MecTo), paboTa ¢
pabovrMu 3JIEMEHTaMU, IOCTPOSHUE OTYETOB U T.11. [logpoOHee 0 GyHKIIMOHALHOCTH,
Bxomsmei B CAL, cm. http://blogs.msdn.com/genewebb/archive/2005/11/03/488854.aspx.

YcmaHoeka TFS

310 o4eHb HempocTas mryka! CM. Hanpumep,
http://users.livejournal.com/_messir /48188.html#comments. [Tpu 3rom TFS Tpedyer Windows
2003, a eciu BbI XOTHTE TIOCTABUTH €r0 Ha XP, TO U TyT BaM MPHIETCS IOMYYaThCs, CM.
http://blogs.gotdotnet.ru/personal/allo/CommentView.aspx?guid=63193c5d-bdff-41b7-8c04-
634d57e562b4.
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Pe3rome

PaCCMOTpI/IM BCC YIIOMHMHABIIHECA B CaMOM Ha4YaJIC JICKIITMU MHCTPYMEHTDI IMOAACPIKKA

pa3paboTKH U CBSHKEM UX ¢ GYHKIMOHAIBFHOCTRIO Team System:

CpencTBa IPOEKTUPOBAHUS apXUTEKTYPhl — IHAarpaMMbl pacipeeeHHbIX MTPUIOKEHHHA
U IuarpaMma KjaccoB

CpencTBa miIaHUpoBaHUA padOT — OTCIEKHUBaHUE paboUUX 3JeMeHTOB (work items
tracking)

CpencTBa KOHTPOJISI BEpCUH UCXOIHBIX TEKCTOB — Source Safe 2005 wim BcTpoeHHOE B
TFS cpenctBo KOHTPOIIsI BEPCUIA, TOJTUTUKY 3aHECEHUSI N3MEHEHUH

CpencTBa OTCIICKUBAHHS OIMOOK — OIIMOKY Kak padouue meMeHTsl (work item) TFS
CpencTBa OTIIAAKH — U3OLIPEHHBIC HHCTPYMEHTHI pa3paboTuiKa, TaKue KaK IpO(QUIsITop
1 BepuQuKaTop (He TOBOPHM O MOIPa3yMEBAIOIIUXCS CPEACTBAX OOBIIHOM OTIAIKH,
KOTOpasi IpUCYTCTBYeET U B Professional-Bepcun)

CpencrBa TeCTHPOBaHHS — BO3MOKHOCTB CO3/1aBaTh UNit-TeCThI, BEO-TECTHI,
Harpy304HbI€ TE€CTHI, YIIPABIIATh UMU, OOBEIUHATH B HA0OPHI, XpaHuTh B TFS, monyuars
CTAaTUCTHUKY, CBSI3AHHYIO C TECTAMHU H UX pe3yIbTaTaMH; BO3MOKHOCTh BaJIHIAIINU
APXHUTEKTYPHI C TIOMOIIBIO AUATPaMM TIPIIIOKCHUS, Pa3BEPTHIBAHUS H
UH()OPMAIIMOHHOTO IIEHTpPa

CpencTBa KOMMYHHKAIIMA — BOBMOXKHOCTb aHHOTHPOBATh paboune 3JIeMEeHThI, 00IIaThCs
C TIOMOIIBIO MTOpTajIa MPOoeKTa

CpencTBa aBTOMaTHYECKOW COOPKH MPOJAYKTA U MHCTALISIUU MIPOAYKTa — CEPBEP
coopok TFS

Unctpymentsl Team System oueHb r1yOOKO HHTETPUPOBAHBI C PYTUMHU MPOLYyKTaMH

Microsoft, TakuMu Kax:

Microsoft Office (Excel, Microsoft Project)

Windows SharePoint Services

SQL Server 2005 Reporting Services

Microsoft BizTalk Server

W APYTHUMH, YTO BO MHOTHX CITydasX JeNIaeT H3JUIIHAM PYYHYIO paboTy 1o

CHUHXPOHU3ALMH JaHHBIX U3 Pa3HbIX HCTOYHHMKOB, KOTOPAas PaHblIe OTHUMAaa HEMAJIOE
KOJIMIECTBO BpEeMEHH (110 citoBaM Microsoft, B HEKOTOPBIX IPOEKTaxX sl BOIIPOCOB
CHHXPOHHU3AIIMU pabovHX TIOKYMEHTOB CO3/aBaJIUCh MMO3UIIMH Ha TOJNHbIN pabounii neHs! ABTOp
BCTpeYalcs C MPOSKTaMHU, B KOTOPBIX ObLIa BBIICIeHHAs mo3uist build master).

Demo

Ecnu Bam moBe3no u y Bac ecth yctaHoBieHHbI TFS, To MokHO mokazaTs ero

BO3MOXXHOCTH TAKHEC KakK:

1. Coznmanue u pabora ¢ pabo4YnMH dJIEMEHTaMHU

2. Tlopran mpoexra

3. CoOopka mpoexTa

4. Hacrpotiika momTuTHKA pabOTHl ¢ UICXOIHBIMA TEKCTAMHU TIPU 3aHECCHUN H3MEHEHUH B
TFS Source Control

5. 3amyck 3armpocoB Ha pabo4re AIEMEHTHI, IOCTPOCHNUE OTYETOB

6. U T.L

B nHOM citydae nmpuaeTcsa orpaHuIUThCA AeMOHCTpanuel Team-Bepcuil cTyuu.

Ccbinku
http://msdn.microsoft.com/vstudio/teamsystem/ — 0T IPOU3BOAUTENSL
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http://rsdn.ru/res/book/prog/teamsystem.xml — cMemHast cTaThsi ¢ 0030poM KHHUTH 0 Team
System, HO KOe-4TO MOJIE3HOE B HEW BCE KE €CTh

http://teamsystemrocks.com — koMproHUTH Team System, MHOTO 00y4YaroIMX MaTEePHAIIOB, B
YaCTHOCTH, BUJICO
http://blogs.gotdotnet.ru/personal/msrd/Permalink.aspx?guid=8ea9dadd-d020-4130-919b-
605f631f3aea — cTaThs MPO KOMAaHIHYIO Pa3pabOTKy OT paboTHHKa MS U pernoHaIbHOTO
nupexrtopa MS

http://www.gotdotnet.com/team/fxcop/ — momartHss crpanudka komanas FxCop
http://download.microsoft.com/download/c/b/4/cb4b6196-3723-4370-ad 18-
94e857cf5d55/Fxcop_300k.exe — Buaeo npo FxCop, B 4aCTHOCTH, €CTh pa3zieN PO CO3aHHe
ceoux npasun FxCop

http://blogs.msdn.com/profiler/ — 6ior komanabl npodusropa Visual Studio (Enterprise
Performance Tools)
http://www.microsoft.com/Rus/Msdn/publish/articles/VisualStudio2005TeamSystem.mspx —
HHCTPYMEHTHI apxuTekTopa B Team System
http://msdn.microsoft.com/vstudio/teamsystem/products/dbpro/default.aspx — VSTS s
pa3paboturkoB bJ]
http://msdn.microsoft.com/vstudio/teamsystem/default.aspx ?pull=/library/en-
us/dnvs05/html/TEDBPro.asp — cratbst mpo Bepcuto VSTS st pazpadorurkos b/
http://blogs.msdn.com/robcaron/archive/2005/03/20/399563.aspx — cratbs npo Logical
Datacenter Designer

http://msdn2.microsoft.com/en-us/library/ms304624.aspx — paznexrs MSDN npo Team System
http://www.learnvisualstudio.net/content/series/visual_studio_team_system_features.aspx — erie
onuH pecypc o Team System (MHOTO BHEO)

http://blogs.msdn.com/bharry/ — 65or ogHoro u3 pa3padorarnkoB TFS
http://msdn.microsoft.com/vstudio/teamsystem/project/default.aspx?pull=/library/en-
us/dnvsent/html/vsts-pm.asp — mpoGIeMbl KOMaHJIHOM pa3padoTku U kKak Team System ux
pemaer
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Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"

Nekuunn 3. Windows Presentation Foundation

Co30aHue Ul

YeoBeuecTBO MPOAETaI0 OTPOMHBIH ITyTh B TEXHOJOTHAX CO3IaHHS OJIH30BATEIHCKOTO
unTepdeiica. Korna-to, Ha 3ape KOMIBIOTEPHOI 3pbl, €ANHCTBEHHBIH HHTEpdElic Moap30BaTeNs
COCTAaBIIsUIA KOJ0/a TIePPOKAPT, KOTOPIC MPOTPaMMHUCT 3arpyskajl B KOMIBIOTEp, M OyMasKHas
JIeHTa, KOTOPYIO KOMITBIOTEp €My BEIIABAI (CM., HAIIPHMED,
http://nrd.pnpi.spb.ru/UseSoft/Journals/Soft&Script/Soft& Script26/comprice-perfocard.html).
ITepBBIM PEBOIOIMOHHBIM IIATOM CTAJIO ITOSBIICHIE KOHCOJH, YTO aBTOMATHIECKH (XOTS U
JIaJIeKo He cpa3y) MPHUBENO K CMEHE HMapaJgurMbl OOIIEHUSI KOMITBIOTEPA U MOJIB30BATENS C
MaKeTHOW 00paboOTKM K MHTEPAaKTUBHO. J[0BOIBHO MONT0 KOHCOIH OBUTH TEKCTOBBIMU, U
MOJIb30BaTEIbCKHUI MHTEpP(dEiic, B OCHOBHOM, CBOIIJICS K BOTIpocaM U oTBeTaM. OHAKO U B
KOHCOJIM CO BPEMEHEM MOSIBIIIUCH IOBOJIBHO O0raThie MHTEPQEICHI, HCIIOIb30BABIINE
BO3MOXKHOCTH IIceBIOTpaduKu. BMecTe ¢ HUMH HOSBIITHCH U TIEPBBIE Pa3BUTHIC TEXHOIOTHH IS
cOo3/1aHus UHTEP(eicoB, HAITPUMEP, MOKHO BCIIOMHUTH U3BECTHYIO 000J0uKy Turbo Vision.
Hano cka3zats, 3amonro no nmosieinenus Turbo Vision yke ObutH U Tpaduueckue HHTEpQEHCH
(Mac) co cBouM uHcTpyMeHTapueM. Turbo Vision sce OvLn nepsoii u3 no0o0OHbIX MexXHOI02Ul, C
KOMOPOU 03HAKOMUNCS ABMOP, €CliU He CHUMAMb COOCMBEHHOPYUHO HANUCAHHYIO CUCEMY
nocmpoenust menio u menu-bars. ©

B 10 e Bpems craHoBUTCA nonyJisipHOH Windows, 4TO B 04epeHO# pa3 MeHsIeT
MOJIXOIBI K co3/laHuio mHTepdericoB. Windows mpeuioskuiia Habop CTaHIAPTHBIX 3JIEMEHTOB
ynpaBJieHus (1, Mo-pyCcCKU, KKOHTPOJIOBY), a Takxke API 1yt paboTsl ¢ HUMU. DTO MO3BOIUIIO
MIPUIIOKEHHUSIM BBITIISIETh OJJAHAKOBO C CHCTEMHBIMH, HE TOBOPS YK€ O CYIIIECTBEHHOM
obneryennu B mporpamMmuposanui UL, T.K. OOJBIIYIO YacTh Tpy/aa B3siia Ha ce0sl cUcTeMa.
[Tonayamy HabOp KOHTPOJIOB ObLT HelocTaToueH, a API BBI3pIBaio MHOTO HApeKaHUH, HO C
passutuemM Windows moJioykeHue Beller yydmnanock. Kpome Toro, mosiBUIOCh MHOTO
aTbTEPHATUB (0a-0d, N0 ONpedeleHUI0 AlbIMEPHAMUBA MOLKO 00HA, HO YMO NOOeIamb, eClu
max npuHaAmo eosopumsy) HU3K0ypoBHeBoMy APl Windows. B 4acTHOCTH, MOKHO YIIOMSIHYTh
«pomHbie» Microsoft’oBckue TexHoiorun MFC u ATL, koTopblie ObUTM HHTETPUPOBAHBI CO
cpenacTBoM pa3padbotku Microsoft — Visual Studio. C moMoIipro STHX TEXHOIOTHI MOXKHO
pa3pabaTbiBaTh HHTEP(EHCH B 00BEKTO-OPUECHTUPOBAHHOM CTHIIE, KPOME TOTO, B HUX
peanu3oBaH mwabioH («nartepH») model-view-controller, mo3Bosstonuii pa3genuTb
npeacTaBieHue U JanHble. CTOUT YHOMSHYTH U IPyTHE TEXHOJOTHH, TAKUE KaK
kpocciuiargopmenHas Qt U, KOHEYHO ke, Java ¢ ee AWT u Swing.

[TapamienpHO C MOSBICHUEM H Pa3BUTHEM TEXHOJIOTHH, Mo100HbIX MFC, nosBuince u
CTaJIM Pa3BUBATHCS TEXHOIOTHH IS pabOTHI ¢ IPOABUHYTOM rpadukoii. Tak, B 1995-m roxy B
onHouMeHHoU cucreme Windows 95 nosiBunacek texHosorus DirectX, o0nerdatomias paboTy 1o
CO3/IaHUIO UTP B MYyJIbTUMEIUA-TIPHIIOKeHNH. 3a 3 roga mo Microsoft’oBckoro DirectX
nosiBriiach Texuoorus OpenGL komnanuu Silicon Graphics. TouHee cka3aTh, 3TO CTaHIAPT,
BBIpa0OTaHHBIN HECKOJIBKIMH KOMIAHUSAMU (U, B 9acTHOCTH, Microsoft), BeIpociuunii 13
paspabotku Silicon Graphics. B otnuuune ot nponpueraproro DirectX, OpenGL sBisercst
Kpocc-TaThOpMEHHBIM U CTaHJApTHRIM. Hac e uHTepecyeT To, 4To pa3BUTHE rpaduuecKux
TEXHOJIOTHH C 3TOTO BPEMEHH IO MapajuIeIEHO C Pa3BUTHEM TEXHOJOTHH CO3MaHuUs
«o0bryrorO» Ul

Haxkownerr, Haio ynoMsiHyTh U TpEThIO BeTBb pa3BuTHs Ul, MOSBUBIIYIOCS IPUMEPHO B TO
ke BpeMs — Ul cHavana BeO-cTpaHHMII, TOTOM U BeO-TipriioxeHuid. [loHadany 370 ObIIT YUCTHIN
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HTML, notoM kak rpuObl TIOCHE JOXKIS CTAU MOSBIISITHCS MHOTOYMCIICHHBIE TEXHOJIOTUU BPOE
Java-ammuteros, flash-punoxxeHuid U T.11.
Haxomnerr, ¢ BerixogoM Microsoft. NET mossumuce Texnonoruu Windows Forms u
ASP.NET.
Uro npoucxoaut ceituac? Ha nanubiii MoMeHT Microsoft mpezyaraet ciemyromiue
pEelleHus B 9TUX HANPaBICHUAX:
e  Windows Forms ajist co3janust moiap30BaTenbCKOTO HHTEp(deiica st HACTOJIBHBIX
(desktop) mprnoskenuii
e DirectX u OpenGL 1 Mupa rpaduku
e Web Forms (u3 ASP.NET) nns coznanus moiib30BaTelbcKoro naTepdetica Bed-
MPUJIOKEHU I
Visual Studio 2005 no3unnonupyercs kak IDE nns pazpabotku HactonbHbIX (desktop) u
BEO-TPUIIOKECHUH.

lMpednocsbinku nosieneHusi WPF

Urak, ¢ Toukn 3penns Ul y Hac cymiecTByeT TpH pa3HbIX THIIA IPHIOKEHHUH, KOKIbIN 13
KOTOPBIX UMEET CBOM HaOOp TEXHOIOIUH A1 peanu3aunu. 11 o1HOM U3 MpeanochUIoK CO3JaHus
WPF sBnsercs unes MHTErpaliiy Mo00HBIX TEXHOJOTHIA B 0THOW. M est MHTerpaiuu Bcero co
BCEM BOOOIIE SBISIETCS JOMUHHUPYIOMICH IMOCIICTHIE TOIBL.

Kpowme Toro, Tekyieii rpadudeckoit marpopme Windows yxke 20 net. ITo mpekpacHo,
HO, YUHUTHIBAs OIIEIIOMUTENIFHOE Pa3BUTHE alapaTHBIX IPaUUeCKUX CPENCTB (BUICOKAPT U
pa3Ho00pa3HbIX rpa@UUECKUX yCKOPUTENIei), MOTeHIUATbHO MBI MOTJIM ObI HCIIOJIB30BATh BCIO
WX MOIIb HE TOJBKO B MPUIIOKEHUSX TUIIA UTP, HO M B OOBIYHBIX MPUIIOKEHUAX. MelaeT HaMm
TOJIBKO TO, YTO C IIOMOIIBIO MPUBBIYHBIX TexHOorni THia MFC i Windows Forms kpaiine
TPYJHO CHIeNaTh U3OMIPEHHBIH HHTepdEiic, a TpaTUTh BpeMsl Ha CO3JJaHHE OHOTO C TOMOIIIBIO
DirectX nim OpenGL mipencTaBiiseTcsi MaJOOCMBICIIEHHBIM. TakuM 00pa3oM, OJJHOH H3 mesei
co3nanuss WPF Obu10 peocTaBuTh MPEeUMyILIECTBA COBPEMEHHBIX alllapaTHBIX rpaduyecKux
cpeacTB Oosnee MHUPOKOH ayAUTOPUH Pa3pabOTIHKOB.

Haxonen, enie onnou npeanocsuikoi nogsieHuss WPF crana Hey1oBIeTBOPEHHOCTh
TeKyIlel cxeMoii oOIeHns Au3aiHepa U pa3padboTunka npu co3aanuu Ul DT1o Mbl 00Cy MM
YyTh I103KE.

Windows Presentation Foundation — mpu e oOHOM

Texnonoruss Windows Presentation Foundation (WPF), panee HocuBIiast KojjoBoe
Ha3BaHue Avalon, aBnsieTcs onHOM U3 yacteit HoBoro API 6yaymux Bepcuit Windows. 3to API
Hocut Ha3BaHue .NET Framework 3.0 (6piBmmit WinFX).

WPF — HOBas rpadudeckas nojacucreMa, OCHOBaHHas Ha ynpasiseMoM koae. WPF
SIBIISICTCS HAJICTPOUKO# HaJ DirectX, 4To AaeT NPUIIOKEHUAM, HAITMCAHHBIM C €€ TIOMOIIbIO,
Oorarble BO3MOXKHOCTH TI0 OTPUCOBKE. JTa TEXHOJIOTHUS 00BhEIUHAET B ce0e TpHU MUPA,
nepeurcineHnsle panee, — Ul 11t HacTONBHBIX U BeO-nipuiioxkenuit, u Ul 1t urp u
MyIbTUMenua-npunoxxeHuit. WPF conepxut B cebe MHOKECTBO JIEMEHTOB yIPaBJICHUS,
MOJEPKKY BUIEO, aHUMAIIUH, TPEXMEPHBIX U300paXKeHU U T.11.

Hano ormetuts, uto WPF — 310 HE TonbKkO nuanoru, kKapTuHkH U Buneo. Kpome
npouero, WPF Bkimouaet B ce0s Takke CHHTE3 M paclio3HaBaHue peud. boree momHbIN cricok
TOTO, 4TO nojaepxkuaercss WPF:

e 2D

e 3D

e Pabora c TekctaMu 1 LIpUpTAMH
e Pabota ¢ n300paxeHUusIMH

o  DddeKTs
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e Aymmo
e Buneo
e AHuMaIs 1 paboTa ¢ BpeMECHHBIMH HHTEPBaJIAMH

CocmaeHble yacmu WPF

WPF coctout u3 AByx 4acTtei:
o JIBMKKa
e WPF Framework (API)

Jsmwxok WPF, kak yxe ynmoMuHaaock, moctpoeH nosepx DirectX, 4To mo3BosseT
HCII0JIb30BaTh BCIO MOIIlb COBPEMEHHOTO Kene3a». Tak, Hanpumep, korna WPF onpenensier
HaJIM4Yle BUJEOKAPTHI, MOAJIEPIKUBAIOLIEH allllapaTHOE YCKOPEHUE, OH aBTOMAaTH4YECKH
HCTIOJIB3YET 3TH BO3MOXKHOCTH KapThl. BooO1e, T.k. ucnons3oBanne WPF TpebyeT cepbe3Hoit
anmapaTHOH TOIEPKKH, IpOrpaMMa cepTUHUKAIK Ha TOTOBHOCTh K Windows Vista TpeOyer
OT KOMIIbIOTEpa HalTM4UUs Tpaduueckoro npoueccopa, noaiaepkusamomniero Dx9. Brnpodem, 3to
BEChMa JIOTHUYHO — IEPEKIIAABIBATE TPa(hUIECKUe BEIUUCICHHMS C TJIABHOTO ITpoIieccopa Ha
rpaduUecKuii, OCBOOOXK st TAKUM 00pa3oM pecypcChl IUIsi OCHOBHBIX 3a1ad.

Pennepunr B WPF — BeKTOpHBIi1, 9TO 1aeT BO3MOXKHOCTb UCIIOJIb30BaTh IPEUMYILECTBA
MOHHUTOPOB C BEICOKHM pa3penieHueM, 0e3 Kakux JIH00 JOMOTHATEIBHBIX YCHITHIA
mporpammucTa i nosib3osarens. Ul GoJblle He 3aBUCHT OT KOHKPETHBIX pa3pelieHui,
BBEJICHO IIOHATUE «BUPTYaAJIbHOTO UKCEISD.

WPF Framework mo3BosieT mporpaMMHCTaM cO31aBaTh MPOIBUHYTHIE IPHIIOKEHUS C
oorarem Ul, paboTarommue ¢ MyIbTUMEINA, H30IIPEHHO paboTaTh C JOKYMEHTaMH: BCE 3TO
00BeIMHEHO B IMHOM MporpaMMHoi Mojend. WPF npennaraeT MHOXKECTBO pa3InIHbBIX
3JIEMEHTOB yNpPaBJICHUS AJIS:

e CraagapTHBIX GOpM (TaKue KaK KHOIIKH M DJIEMEHTHI BBOJIA)

JoxymeHTOB

N3o0pakeHnit u BHIICO

I'paduyecknx mpUMHUTHBOB

3D

Pa3nuuHbIX KOHTEIHEPOB U MaHeNen A1 pa3MelIeHUs] KOHTPOJIOB

u T.1. EcTecTBeHHO, y MPOrpaMMHUCTOB €CTh BO3MOXKHOCTh CO3/1aBaTh COOCTBEHHBIE
KOHTPOJTBI, 0a3UpysICh HA CYIIECTBYIOIINX, TaK K€ KaK U CO3/1aBaTh MX C HYJIS.
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Document Services User Interface Services

XPS Documents Application Services
Packaging Services Deployment Services

Media Integration Layer Base Services

Effects Accessibility

Input & Eventing

Databinding

Animation

Property System

Composition Engine

Cxema WPF Framework

He cranert cropnpuzom T0, uto API WPF — 310 managed ¢peiiMBOpK, T.e. OH
MPEAOCTAaBIACT MPOTPAMMHBIN TOCTYII K CBOMM BO3MOXKHOCTSIM Yepe3 yIpaBisieMbli (managed)
kox Microsoft. NET.

HeknapamueHoe npozpammupoeaHue Ul u XAML

Opnoii u3 uneit WPF siBisiercs 1o, uto nporpamMuposanue Ul xodeTcs caenats Kak
MOXKHO OoJiee eKiIapaTUBHBIM. B camoM nerne, moueMy pasMepsl U pacrioI0KeHHE JIEMEHTOB
YTIPaBJIEHHS, PEAKIHIO HAa BCAKNE COOBITHS 1 T.II. HAJO PEaN30BEIBATh B KOJ/IE, €CIIH 3Ta
uH(pOpMAIMA U3BECTHA 3apaHee? DTH cooOpaskeHUs puBenH paspadorunkoB WPF k nnee
ucrons3oBath XML 1u1s1 omrcaHus MOJIh30BaTENBCKOT0 HHTepdeiica. CTaHIapT Ha3bIBACTCS
XAML (eXtensible Application Markup Language), u ¢aiin Ha HeM BBINJISAUT IPUMEPHO TaK:

<Button Width="200px" Click="onHelloClick">
NIPEBEJ], XAML!
<Button.Background>
LightBlue
</Button.Background>
</Button>

Br1 Mornum OB HOAyMaTh, YTO BaM IPEAIaraeTcsl BCETo JIMIIb OIMCATh PACKIAIKY
AIIEMEHTOB YIIPABJICHUS B 00paOOTINKH COOBITHIA, HO 9TO HE Tak. Hampumep, BB MOXKeTe
OMHCaTh pa3IyHbIe TpaHCHOpPMAIMK BalllMX 3JIEMEHTOB YIIPABICHHS, UX aHUMAIIUIO U T.II. (UTO
o0cykaaercs 4yTh HUXKE).

Hoes ucnonvzosams XML 0ons onucanusa Ul ne nosa. [Jocmamouno nonyiapen sA3vik
pasmemxu XUL (XML User Interface Language). XUL signsaemcs uacmuio cpedvl paspadomxu
Kpocc-naamgbopmennvix unmepgeticos, uzgecmuoil kax XPFE. 9mo nornogynxyuonanibhuiil
A3bIK pA3MEMKU, Ha 00beKMbl NPUNOJCEHUL], maKue Kak okHa, Memxu u knonku. Iloopodnee
O3HAKOMUMbBCSL C HUM MOJICHO Ha http.//www.xulplanet.com/.

C nomonipro XAML onwmckiBaeTCs, PEKAE BCETO, MOJIb30BATEIECKUI HHTEPQEC.
Jloruka npuitoskeHus Mo-IpeKHEMY yIpaBisercs nporenypHbiM kogoMm (C#, VB u T.11.).
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XAML MosxeT NCTIONIB30BaThCS Kak [Isl Opay3ep-0a3upoBaHHBIX MPUIOKEHHUH, TaK U IS
JIOKAJIbHBIX HACTOJIBHBIX MpUJIoKeHUuH. HemanoBaxxHoi neTanpio siBisieTcst ierkocTh XAML st
noxaymsanun UL Eciu passine (T.e. ceiiuac ©) uist 9THX 1esiell HCmob30Ba ClIENHaTbHBIE
MEXaHU3MEBI BpOJIe TaOJIHIIBI CTPOK, 3arpy3KH CTPOK U3 ini-daiinos, pecypcHbie dll nm xe
CHELUAIBHBIX YTUIIUT «BBITACKUBAHUS» CTPOK, TO ¢ nosBieHneM XAML, xpansiero Bce
ctpouku Ul B TEKCTOBOM BUJIE, JTOKATH3AINS 3HAYUTEIBHO YIIPOIIACTCS.

Haxkowner, ¢popmatr XAML, ocHOBaHHBII Ha XML, 0YeHb JIETKO reHEpUPOBaTh
MIPOrpaMMHO, YTO OTKPBIBAeT OoJjiee MUPOKHE BO3ZMOKHOCTH JIJIsl TPEThECTOPOHHUX
Pa3paboTYNKOB, pEaNTH3YIOMINX Pa3INIHbIC HHCTPYMEHTH paboTsl ¢ UL, o cpaBHEHUIO ¢
TeKyllel cutyanuei, koraa npuxoaurcsa reaepuponath Ul B 3aKpbITHIX TPONPUETAPHBIX
¢dbopmaTax (Hampumep, Ha Kadenpe CUCTEMHOTO nmporpaMMupoBanus matmexa CII6IY
pa3paboTaHBI IPOTPpaMMHBIE CPENCTBA «AOUTYpHEHT» B «CTYACHT», B KOTOPBIX Pealn30BaHa
rerepanus Gpopm Ha Visual Basic, s yero nporpaMMucTam MpHILIOCH HEMHOTO
mopa3z0oMpaThCs B €r0 HETOKYMEHTUPOBAHHOM (opmare).

OcHoebl modenu Ul u XAML

Wnrepdetic monp3oBatens WPF-npunoxenus 3amgaercs XAML. C XAML MoxeT ObITh
CBsI3aH CKOMITIIIHPOBaHHBIN code-behind ko (4T0 MOKET BBI3BATh JIETKOE OIIYIIECHHE ICKABIO Y
3HaKOMBIX ¢ Mojienbio ASP.NET). Hanpumep, eciu cTpaHHIa Baero NpuiIoKeHNs
onuchiBaercs ¢aitom preved.xaml, To codebehind, kak nmpaBuiio, OyaeT XpaHUTHCS B
preved.xaml.cs. Codebehind MoxkeT comepkaTh peakiuio Ha pa3inuyHble COOBITHS,
TeHEpUPYEMBIE TIOIb30BaTEIBCKUM HHTEp(eiicoM (Takue KaK HaKaTHe KITABUIIIN MBI WIN
«Hae3I» yKazaTeJisd MBIIIHN Ha DJIEMEHT ynpasieHus). OQHON U3 CBETIIbIX LieJel TaKoro
paszzieneHust SBIsSETCs HalTMCAHUE OJTHOTO KO/ ISl BCEX THIIOB MPUIIOKEHUHN (TO €CTh, Balll KOJI
MOYKHO OBIJIO OBI CKOMITIITUPOBATE M KaK HACTOJIBHOE MPUIIOJKEHHE, U KaK IPHIIOKECHNE,
MIpocMaTpUBaeMoe C MMOMOIIbIO Opay3epa, U Kak smart client-nipunoxxenue).

T.x. XAML — 310 «HOpManbHBI» XML, TO OH MOTYHHSETCS BCEM npaBuiiam well-
formed XML, B yacTHOCTH, COAEPKUT POBHO OJIHY KOPHEBYIO BEPILUUHY U SBIISETCS IEPEBOM.
Ha BepinHe nepapxum HaXOJUTCS OJTUH U3 KOHTEHHEPHBIX 00BEKTOB. BHYTpH 3THX 00BEKTOB
pacronaratoTcsi 3HaKOMbIe HaM 3JIEMEHTBI yIIPaBJIeHUs U Ipyrue KOHTEHHEPHI.

Habop snemenToB ynpasieHus, 6e3 CIOpIpPU30B, OYEHb TTOX0XK Ha «CTapblil T0OPHIi»
Habop KOoHTposIoB Win32. DTo KHOMKH, MEHIO, TEKCT, KAPTUHKHU U T.Il. Ho Ha camoMm jee
Kax i Ter XAML cOOTBETCTBYET KIIaCCy MOJIEIH, KOTOPBIiA, B CBOIO 0Yepe/Iib, UMEET Habop
CBOWCTB, METOJIOB U COOBITHIL. B COOTBETCTBHE € 3TUMHM WICHAMH KJlacca BBl MOJKETE
HacTpauBaTh Bal XAML-koa. Bo BpeMs UCTIOIHEHUS MMEHHO 3K3EMILISPbI 3TUX KJIACCOB
CO3JIAI0TCS PaHTAHMOM JUIS TOTO, YTOOBI 0TOOPA3UTh TO, UTO BBI yKazamu B XAML, — oueHb
noxoxe Ha ASP.NET u ero cepBepHbIe KOHTPOJIBI.

AnemeHnmbi XAML

OcHoBHOE fenenue 31eMeHToB XAML TakoBo:
1. Kownreitneps! (manenn)

2. DyeMeHTHI yIpaBJICHUs

3. Ciyx0sl nokyMeHTOB (document services)
4. T'paduueckne NPUMHUTHBEHI

MaHenu

C momoIkIo MmaHesnei Bbl MOXKETE pacioliarath coepIKanifecsi BHYTPH HUX DJIEMEHTHI.
Cpenu cTaHJapTHBIX MaHenel ectb Canvas (JJo4epHHe SJIEMEHThI pa3MelIarTcs ¢
HCIIOJIb30BAaHUEM OTHOCHUTENIBHBIX KoopauHat), DockPanel (maHens, B KOTOpoOU J04YepHHE
aJIeMeHTHI CThIKYI0TCA), FlowPanel (Hamomunaer mxaBckuii FlowLayout, rae agemMeHThI
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BBIBOJATCS B Psi IpyT 3a apyrom), GridPanel (Tabnuanas opraHu3aiys CIHOBEH) H HEKOTOpBIE
apyrue. EctecTBEeHHO, BBI MOXKETE OMPEEISITH CBOM TUIIBI MTAHEINEH.

[Ipumep manenu:
<DockPanel xmlns="http://schemas.microsoft.com/2003/xaml>
<Button DockPanel.Dock="Left” Width="50px” Height="30px”>Preved</Button>
<Button DockPanel.Dock="Left” Width="50px” Height="30px”>Medved</Button>
<Button DockPanel.Dock="Left” Width="70px” Height="30px”>Kagdila</Button>
</DockPanel>

Ha sToit manenu OyAeT cO34aHO TPU KHOIKH, COCTHIKOBAHHBIE PYT C APYTOM I10
ropu3oHTann. OOpaTuTe BHUMaHHUE HA YKa3aHHe COOTBETCTBYIOIIETO MPOCTPAHCTBA NIMEH B
3JIEMEHTE BEPXHETO YPOBHSI.

3nemeHTblynpaBneHuﬂ

DJIeMEHTHI YIIPaBICHNUS, KaK yiKe OBUIO CKa3aHO, BO MHOTOM YK€ 3HAKOMBI
nporpammuctam Win32 u WinForms. Bee orn yHacnenoBans! ot Tuna Control, cpei HUX €cTh
crapblie J0Opbie KOMOOOOKCHI, TUCTOOKCHI, MEHIO, CKpOJIIOAPHI, CIaiIephl, U T.II., & €CTh U
HOBBIE KOHTpOJIBI Hartogobue RadioButtonList. XAML oiHaKo ke 1aeT BaM HEBEPOSATHYIO
ruOKOCTh B HACTPOMKE CBOMCTB 3THX KOHTPOJIOB (TO, YETO paHee MOKHO OBIIIO JOOUTHCS TOIBKO
HEJIETKAM TPYAOM PYUHOI oTprcoBku owner draw). Tak, HanpuMep, 4TOOBI HAPUCOBATH KHOIIKY
¢ n300pakeHneM (4To, paBJia, CTAIO HECIOXKHO U BO BTOpoi Bepcuu WinForms), 8 WPF Hano

BCCT'O JIMIIb HAITUCATh
<Button>
<Image Source="myphoto.jpg”>
</Button>

Bbl MoxeTe 3a71aBaTh pa3InyHbIE 1IBETA, KUCTH, TPATUCHTHBIC 3aJIUBKU U JJaXKe CAENaTh
KHOTIKY ¢ 4eK-00KcoM Ha Heit! UyTh 1mo3ke Mbl yBHIUM, YTO MOYKHO JaKe JIeJaTh KHOTKH,
KOTOpHIE TIOCTOSTHHO MEHSIFOT CBOW BHEITHUH BU!

Mpadmyeckue NnpUMMUTUBLI

C HuUMH Bce TIOHATHO, HaOop BechMa cranmapteH — Ellipse, Line, Rectangle, Path,
Polygon, Polyline, 1 KoTopbeIX MOXKHO ucnonb30BaTh 3anuBkH (Fill) u mrpuxu (stroke),
IpUYeM BCE 3TO MOKHO PHCOBATh Pa3HBIMHU KHCTSIMH, HCIIOJB30BATh IPAIUCHTHI, YCTAHABINBATD
TOJIIMHY JTUHUH U T.11. KTO paboTan B BEKTOPHBIX pefakTopax Hamogooue Macromedia Flash
i Adobe Illustrator, TOMy 3TH BO3MOKHOCTH 3HAKOMBI.

I'paduyeckre MPUMUTHBEI HE IMEIOT JOUEPHUX AIIEMEHTOB M OOBITHO COAEPIKATCS

BHYTpH nanenu Canvas, Halpumep:
<Canvas xmlns="xmlns="http://schemas.microsoft.com/2003/xaml”>
<Line X1="0"” Y1="0"” X2="100"” Y2="200” Stroke="red” />
</Canvas>

HapucyeT oObIYHYI0 JHHMIO KpacHoro 1BeTa u3 0,0 B 100, 200 (B 0KaIbHBIX
KOOpJUHATAX ITaHEIH).

Cnyx0bl AOKYMEHTOB

B 10 Bpemst kak TpaaMIMOHHAsI BEO-CTPaHUIA UMEET HEMPEPHIBHOE MPE/ICTABICHHE,
0oTOOpakas BeCh KOHTEHT B OJIHOM €IMHOM OJIOKE, CEPBHCHI yIIPABJICHUS JOKYMEHTAMHU
MPEJIOCTABISAIOT BaM yI00HBIE BOZMOKHOCTH pa30MBaTh KOHTEHT HA CTPAHUIIHI,
MacIITabUPOBATh COJEPKUMOE, aJaTUPOBATh JOKYMEHTHI 01 ciennduyeckne 0COOCHHOCTH
JTACTLIIES TI0JIB30BaTeNs U T.1. Erle ofuH mar, npubiimkaromuii BeO-uHTepdeiic K MPUBHIYHOMY
uHTEpdEiCy HACTONBHBIX MIPUIOKEHHUH.
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Mpeobpa3oBaHna u aHMMmauus

C nomompio XAML BEI MOXKeTe ONPEAETUTE Pa3InIHbIC TIPEOOPa30OBaAHIIS
(Tpancdopmanumn) Haj sneMeHTamMu nHTepdeiica. Cpean CTaHIAPTHBIX MPE0OPa30BaHUM €CTh:

e RotateTransform — moBOpOT Ha yKa3aHHBIN yroJ

e TranslateTransform — cBUT Ha yka3aHHBIC CMEILICHUS

e ScaleTransform — pactaruBanue win CyeHHe B yKa3aHHOE KOJMYECTBO pa3

e SkewTransform — rckaxeHne Ha yKa3aHHBIC YTIIBI OTHOCUTEIBHO YKA3aHHOTO

LEHTpa

e MatrixTransform — mo60e apdurHOE TPeoOpazoBaHme

e TransformCollection — cyneprno3unus HeCKOJIBKUX MPeoOpa30BaHUI

Hampumep, BbI MOXKeTe MOBEPHYTHh OOBIYHYIO HAJIIKCH C TIOMOIIBIO €IMHCTBEHHOTO
npeoOpa3oBaHuUs:

<Canvas xmlns="http://schemas.microsoft.com/2003/xaml/">
<TransformDecorator>
<TransformDecorator.Transform>
<RotateTransform Angle="45"/>
</TransformDecorator.Transform>

<Text>Preved!</Text>
</TransformDecorator>
</Canvas>

wiu 0To0pasuth crnrcok (ListBox) ¢ momoIpio HecKONbKUX MpeoOdpa3oBaHuil,
oowemuueHHbIX TransformCollection, Tak, 4To OH OyAeT pacTAHYT U IEPEBEPHYT:

<Canvas xmlns="xmlns="http://schemas.microsoft.com/2003/xaml”>
<TransformDecorator>
<TransformCollection>
<RotateTransform Angle="100"/>
<ScaleTransform ScaleX="”2", ScaleY="1"/>
</TransformCollection>

<ListBox>
<ListBoxItem> preved </ListBoxItem>
<ListBoxItem> medved </ListBoxItem>
<ListBoxItem> kagdila </ListBoxItem>
</ListBox>
</TransformDecorator>
</Canvas>

Kpome mpeobpazoannii XAML npessiaraet BaM Takyke BO3MOXHOCTH aHUMAIMU (HEUTO
MOX0Kee Ha IpeoOpa3oBaHus, HO YTO MOYKHO ITOBTOPSITH U MPUMEHITH MHOTOKPATHO).
Hanpumep, BBl MOKETE CAETaTh KHONKY, KOTOPast PU HaBEJACHUH HA HEE MBIIIKH OyIeT
TIOCTETIEHHO PacTATHBATHCA A0 HEKOTOPHIX MPEETIOB (HEe CKAYKOM) M TaK e MOCTETIEHHO
CYXaThCs MOCTIE TOTO, KaK MBIIIKA OyAeT OTBeleHa. AHUMHPOBATh MOKHO BCE CBOHCTBA
3JIEMEHTOB YIIPABJICHUS, YTO MO3BOJISIET BaM CO3/1aBaTh CKOJIb YTOIHO U3ONIPEHHBIC d3PPEKThI
anumanuu. [IpaBaa ckazartb, co3aBaTth 3TH 3QPeKTh pykamMu — He caMoe OJ1arolapHoe 3aHsTHe.
Hanpumep, B3rIsSTHUTE HA TOCTYITHBIE T cCKaunBaHus mpumepsl XAML Ha caiite
http://xamlshare.com. Koneuno sxe, s coznanus 6onee-mMeHee ciaoxubix Ul myunre
HCIIONIF30BATh MPOAYKTHI ceMelicTBa Expression (BKkpatiie 00CykKIacMble HIDKE).
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Pecypcbl u ctunm

BaxHEI1i1 BOIIPOC — KaKUM 00pa3oM MOYKHO YTIPABISTH BCEM ATHM BEITHKOJICITHEM C
LEJIBI0 YIIYYIlIEHUs] IEPEUCTIONH30BAaHUS BHEUTHETO Bua aneMeHToB. TyT XAML npennaraer
HaM uzen, cxoxue ¢ uaesmu CSS. Jlns Hawana BBOJUTCS MOHATHE pecypca: pecype — 3T0
MMEHOBAaHHOE 3HAY€HHE HEKOTOporo 3neMeHTa XAML. Hanpumep:

<Canvas xmlns="xmlns="http://schemas.microsoft.com/2003/xaml”>
<Canvas.Resources>
<SolidColorBrush def:Name="MyFavoriteColor” Color="Magenta”/>
</Canvas.Resources>
</Canvas>

onpenenser pecypc nog umeHem MyFavoriteColor Tuna SolidColorBrush ¢ 3aganabiM
3HaYEHHEM I[BETa KUCTH, KOTOPBIA MbI MOKEM TIEPEUCIIONIB30BaTh B IFOOOM KOHTEKCTE, B
KOTOPOM OXHUAETCSI KUCTh, HATIPUMED:

<Button Background="{MyFavoriteColor}”/>

Konneknus pecypcos ecTsb y Kaxaoro aneMenra XAML. B cioydae, ecnu kakoi-mu6o
3NIEMEHT CChUIAeTCs Ha PECYpe, HO B HEM CaMOM PECypChI He OITpe/eNIeHbI (MIIN TaKOH pecypc He
Hali/ieH), TO TOMCK MPOU3BOAMUTCS BBEPX IO JIEPEBY BIOKEHHOCTH.

BaxxHBIM THIIOM pecypca SIBISIETCS CTHIIb, KOTOPBIA OMICHIBAETCS TaK:

<Style def:Name="MagentaButtonWithLargeFont”>
<Button Background="{MyFavoriteColor}” FontSize="100">
</Style>

u KOTOprﬁ 3aTCM MOKHO ITPUMEHUTH K KHOIIKE:

<Button Style="”{MagentaButtonWithLargeFont}”>My Magenta Button</Button>

WHTEepecHBIM IPIMEHEHNUEM CTHIICH SIBISICTCS N3MEHEHNE BHEIITHETO BUIA KOHTPOJIOB TI0
coObiTusM. Tak, HapuMep, Bbl MOXKETE U3MEHUTH CTHJIb KHOTIKH 110 HABEJICHUIO Ha HEEe MBILIKH,
YTO MOXeET OBITh OMUCAHO B TeJIe CTHJIA C OMOIIbIo Tera Property Trigger.

Kak amo pabomaem

Kaxaprit Tar XAML cooTBeTcTBYET Kitaccy 00bekTHOH Moaenu WPF. Tar 00braHO
rMeeT Habop aTpuOyTOB, KOTOPBIE COOTBETCTBYIOT CBOMCTBAM ATOTO Kiiacca. Bo Bpemst
KoMIusAuy nmapcep no XAML-onucanuto moposkaaet 4acTUUHBIN (partial) kimace, KOTopbIit
COIepKUT dKBUBaNCHTHBIN KoA. Kaxaprii Tar XAML cTaHOBHUTCS 3K3EMITISIPOM
COOTBETCTBYIOIIETO KJIACCa OOBEKTHOUM MOJIENN, 3HAYEHUS aTPUOYTOB TATa MPUCBAUBAIOTCS
COOTBETCTBYIOIIMM CBOMCTBaM 3TOTO 00BEKTA. 3aTeM YaCTUYHBIHN KJIACC, TOPOKICHHBIA 13
XAML, oowenunsieTcst ¢ code-behind ko10M, HaKCAHHBIM MTPOTPAMMUCTOM.

Bce 310 1aeT HaM BO3MOXKHOCTh, KPOME BCETO MPOUETo, MOPOXKIaTh HHTep(deiic Ha eTy.

Pa3deneHue mpyda du3aliHepa u pa3pabom4yuka

Kak BeIrisiauT oO1ieHne qu3aiiHepa u pa3paboTdyrka B HacTosmui MoMeHT? Kak
MpaBHIIO, AU3aiHEp CO3/1aeT MaKeT MOJIb30BaTENbCKOT0 HHTEp(eiica B TpadueckoM peakTope,
Ha OyMare WM ¢ OMOILBIO KaKOro-Iu00 JPyroro cpeicTa — I000ro, KpoMe CpesicTBa
pa3pabotku nmpuiiokeHus. Kak ciecTBue, KOHKPETHYIO pealln3alliio MeuTaHui qu3aifHepa Bce
PaBHO CO3/1aET MIPOrPaMMHUCT. DTO BEAET K TOMY, UTO, BO-IIEPBBIX, AU3ANHEP MOXKET CO3aTh
MakeT U, KoTopblil B IPUHIUIIE HEPEATU3YEM WK TPYIHOPEAIN3YEM, & BO-BTOPBIX,

Kypc co3nan npu nognepxke Microsoft u Belkasoft (http:/belkasoft.com)






Kypc «O0630p nepcniekTHBHBIX TexHONOTHH Microsoft. NET»
I'y6anoB 10.A., maremaTuko-mMexanndecknii pakymnprer CII6IY

MPOrPaMMUCT MOXKET OIIUOUTHCS B PEeaTH3aIMH WIH K€ MT0-CBOEMY HHTEPIPETHPOBATh TE UIIH
UHBIE NIOXKEJIaHUs Tu3aiiHepa.

B urtore nuzaiiHep BBIHYXACH II€peCMaTpUBATh MOTYYUBIIEECS TBOPEHUE U BBICKA3bIBaTh
MO’KEJIaHUs K yIydllieHuto naTepdeiicoB. Takum oOpazom, pazpadborka Ul npeBpamaercs B
MHOTOATAIHEIA UTEPaTUBHBIH MTPOIIECC, TOPMO3SIMINI OCHOBHYIO pa3padoTKy.

C nomompto WPF craneT BO3MOXKHBIM UCKITIOYUTH Takue cuTyauuu. Hanuuue B Hem
o0rIero 3HaMEHSTAIS — SI3bIKA OMMUCcaHus nHTepdeiicoB XAML — mo3BoiuT pa3uenuts padboty
nu3aiiHepa U rporpammucra. B camom nene, nporpaMmucty or XAML B OCHOBHOM HYKHBI
TOJIFKO MMEHA 3JIEMCHTOB YIIPaBICHHS M 00pa0OTIMKH UX COOBITHIA, KOTOPBIC OH UCIIOJIB3YET B
cBoel mporpamme. J{u3aitHep e MOKET CIIOKOWHO pa3pabatsiBath Ul B mHCTpyMeHTaX, Oonee
MIPHUCIIOCOONIEHHBIX JUTSA ATOH 3a/1a4M, a HE B HEMOHATHBIX MY cpellaX pa3padOTKU MPUIIOKESHHN.

XAML — mekyw,asi noddepikka

Wrak, ans pasaeneHus Tpyna NporpaMMUCTa U pa3paboTyrKa HaM HYXKHBI
COOTBETCTBYIOIINE HHTETPUPOBaHHBIC cpecTBa 1iist paboTel ¢ XAML B IDE u B rpadmueckux
penakropax. Takum cpeicTBa ecTb:

e Visual Designer for the Windows Presentation Foundation (panee n3BecTHbIN Kak
Cider) — at0 TO, C 4em paboTaeT mporpammuct B Visual Studio npu pa3padotke. Visual
Designer st WPF cranet yacteio Visual Studio B ee cnemytomielt Bepcuu, Orcas,
noanepxuBaromei Vista. Orcas mmaHupyercs BeITycTUTh B 2007 roay

e Expression Graphic Designer (6piBimas Acrylic), mporpamma ajst pabotsi ¢ 2D-
rpaduKoii, — 3T0 ToO, C YeM paboTaet Au3aitHep BHe Beskux IDE. B Graphic Designer
cZleNlaH yrnop Ha BHEIIHUN BUJ TPUIIOKEHUHN

e Expression Interactive Designer (panee ussectHblii kak Sparkle) — uHCTpyMeHT Juist
coznanus 3D-annmMarun u rpaguku. Interactive Designer yaenser BHUMaHUE
"[IOBEIEHUIO U B3aNMOJIEHCTBUIO"

e Expression Web Designer (6sisimuii Quartz) — HHCTpyMEHT JUTs pa3paboTKu BeO-
crpanuil. [1o cytu HOBast u ynmydumennas Bepcusi FrontPage, npenqnaznauennas ams
pa3paboTKH MOIH30BATEIHLCKOTO HHTEpQelica 1 BepcTKH BeO-cTpanur 1 Windows-
nputoxkeHuit. TecHo unterpupyercst ¢ ASP .NET 2.0 (B uacTHOCTH, «3HaeT» 0
koHTponax ASP.NET, cmapT-Torax u T1.1.)

o XAMLPAD — Ha3zBaHHBIN, BUAUMO, TT0 aHAIOTHHU ¢ NotePad, Hecl0KHBII HHCTPYMEHT
penaktupoBanust XAML.

CemeiicTBo Expression-penakTopoB paboTaeT Kak ¢ BEKTOPHOU TpauKoii (HATIOMHHM,
410 1BKOK WPF — BeKTOpHBIN), Tak U C pacTPOBBIMH U300paKeHUAMU (HAIIpUMeEp, B OJTHOM U3
obyugatonux Bugeo Graphic Designer moka3pIBatoTCs TOTPSCAIONINE BO3MOKHOCTH
(hoTOMOHTaXA).

WncTpymeHnTapuii HO3BOJISIET COBMECTHO MCTIOIB30BaTh Koa XAML, B ToM uuce, ¢
Microsoft Visual Studio. HecMoTpst Ha TO, 4TO OCHOBHO# yIIOp CleNiaH Ha BU3YAJIbHOE
pemaKTHPOBaHKE, BBl MOXKETE UCIIONB30BATh MIPOAYKT U JJISI PYYHOTO PEJAKTHPOBAHUS KOJA.
[Tpu 5TOM TPOIYKTE JAET MOJIB30BATEIO CTOIb 3HAKOMBIE MTPOrPAMMHUCTY Ha VS BO3MOXXHOCTH
HaroJJ00Me aBTOIOTIOIHEHHS TErOB U pe(hakTOpUHTa KOJIa.

Microsoft Hageetcs, uto « WPF 1 60rarcTBO MyJIbTUMEIUITHBIX BO3MOKHOCTEH B
Windows Vista npusnedeT k npoaykty [Expression] npodeccuoHanbHBIX AH3AHHEPOBY.
JleficTBUTENEHO, BCSI IMHEHKA ATHX MPOIYKTOB BCTYMAET B KOHKYPEHIIHNIO C 3aBOCBABIIIMU
MOMYJIAPHOCTh CPEIN AU3AHEPOB MPOAYKTaMHu KoMnaHuu Adobe (1 KyTJIeHHOH €10 KOMIIaHUH
Macromedia).
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WPF — demo

Hacrano BpemMst nocMOTpeTh, 4TO ke 3T0 3a gyno Takoe — WPF. B aTom mecte
mpejiaraeTcs 0o cAenaTh JeMy caMoMy JIHOO MOKa3aTh CTYACHTaM MOTPscaroNIee BUACO C
channel9 http://download.microsoft.com/download/c/3/9/¢39¢98¢3-03b7-4fal1-959a-
8116e3ceble3/wpc_healthcare demo_clip.wmv (cooTBeTcTBYIOIas cTpaHuia channel9 —
http://channel9.msdn.com/Showpost.aspx?postid=109413).

WPF — designers demo

JHemo cemeiictBa Expression Designer. UToObI MOJTyYnTh MIEpBOHAYALHBIC 3HAHUS O pa0oTe ¢
STUMHU MPOAYKTAMH, MOKHO ITOCMOTPETh CEPHUIO BECbMa KPacUBBIX BUJIEO Ha
http://www.microsoft.com/products/expression/en/demos.mspx.

WPF/E

WPF/E, uro pacmmposbiBaetcs kak Windows Prensentation Foundation Everywhere, —
310 yacth WPF, kotopas, mo Hamepenuto Microsoft, 1omkHa ObITh HEOOJBIIOH, OBICTPOH U
paborath Be3zie (Ha Macintosh, Ha pa3nu4HBIX MOOMIIBHBIX YCTPOMCTBAX, HY U, KOHEUHO K€, Ha
Windows). [Ipeamonaraercs, 9To 3Ty TEXHOJIOTHIO OYIYT BEIOUPATH T MPOM3BOJUTEIH,
KOTOpBIE peau3yIoT IporpaMMHoOe obecrieueHre, Hy>KAaloleecsi BO BCeM 00raTcTBe CPe/CTB
WPF, Ho TpeOyroiiee mpu 3ToM OOJBIIEro CHCTEMHOTO U alapaTHoro pa3Hooodpasus. B
HekoTopbix npe3enTtanusax WPF/E nazsiBator « WPF Litey.

Microsoft nexmapupyer, uro B WPF/E Oyner peanuzoBano noamaoxectso WPF,
BKJTIOYAIOIIee BEKTOPHYIO TpaduKy, paboTy ¢ n300paXeHUSIMH, BHICO, aHUMAIUCH, TEKCTOM H,
KOHEYHO e, 3JIeMeHTHI yrpasiieHus. 3a pamkamu WPF/E ocTaioTcs n3ompeHHble clieHaluu, B
gactHOCTH 3D, 00paboTKa JOKYMEHTOB M paboTa ¢ amnmapaTHBIMKA YCKOPUTEIISIMH.

WPF/E peanuzoBana Ha JScript u ucnonszyer XAML. BaxHO TO, 4TO IpU COXpaHEHUH
KpoccIutathopMeHHOCTH, BBl MOKeTe pazpabateiBath Baie WPF/E npuioxenue ¢
ucnons3opanreM C# u VB.NET. Do Bo3MoxHO Osarogaps tomy, uro WPF/E Bkirtouaet B ceds
nmoaMHOXKecTBO panTaiima CLR s nmognepxuBaeMsix miaTdgopm. TouHee ckazath — OyaeT
BKJIIOUATH (WJTH «IOJDKHA BKJIIOYATEY): HA MOMEHT HaIllHCaHHsI Kypca He OYeHb TIOHATHO, KaKoe
MOJIMHOKECTBO OYAET MO IeP>KaHO, U, COOTBETCTBEHHO, YeM OYyT OrpaHUYEHbI pa3padoTUHKI
npu ucnonb3oBaHuK .NET-s13bIK0B 1pH pa3paboTke NpHIoKeHUH oA APYTrHe MIaT(opMBbl.

“WPF/E” Runtime

Native “WPF/E” API

Ul & Rendering Core

Platform Abstraction Layer

Core Runtime

Base Services Media Integration Layer Other Services

Cxema WPF/E
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Croit abcTpakimu oT TIaThOPMBI, JIeKAIIUH B caMOM HU3Y CTEKa CJIOEB paHTaiMa
WPEF/E (cM. KapTHHKY) HHKAIICYyJIUPYET B ceOe Bce 0COOCHHOCTH IeJIeBOU TIATHOPMBI,
MO3BOJISISL OCTAJBHBIM CIIOSIM PabOTaTh yKe B HHBapuaHTHBIX TepMunax. WPF/E Tarke
MIPEACTABIICT BaM 0O BEKTHO-OPUEHTHPOBAHHYIO IIPOCIONKY, KOTOPasi 1aeT BO3MOKHOCTh
paboTaTh B TepMHHAX OOBEKTOB, HX CBOMCTB M METOJIOB, a HE B TepMHUHAaX (GyHKuuil. Kpome
MIPOYETro, 3TU MPOCIOWKH MMO3BOJISIOT BaM BUAETH Balll KOJ (€CIM MOCMOTPETH ero B Opaysepe)
UMEHHO TaKHM, KaKFM BBI €70 CO3JIAJH (2 HE TIPETPOIECCUPOBAHHBIM HIIH KaKUM-TTHOO0 APYTHM
00pa3oM M3MEHEHHBIM) — 3TO MIPOUCXOAUT OJaronapst TOMy, YTO Balll KOJ HHTEPIPETUPYETCA Ha
KITUEHTE C MCITOJIb30BAaHUEM pa3BepHyTOTro TaM panTaiiMma WPF/E (koTopblil ckauuBaeTcs mpu
niepBoM 3anycke WPF/E-nipunoxenus).

Tekywasi u 6ydywas noodepxxka WPF

WPF Boiizer B Oyaylyo onepanronnyto cucreMy Microsoft — Windows Vista, Ho 1o
MHOTOYHUCIIEHHBIM Tipochbam Tene3pureneid WPF 0b11 Takoke moanep:kad Ha Windows XP SP2 u
Windows 2003. To xe camoe kacaetcst © WCF (ex-Indigo).

VYike ceifuac MOXKHO CKa4aTh ¥ MOCMOTPETh YIOMSHYTbIE TEXHOJIOTHH B UX
MpeIBAPUTENBHBIX BEPCUAX Ha cymniecTByromux Bepcusx Windows (XP u 2003).

Kacaemo momnepsxku npeasinymux Texnonoruii u3 WPF, 1 WPF u3 npenpaymx
TEXHOJIOTH: IEPENUCHIBATE CTAPbIC MPUIIOKEHNS HE HYXKHO, T.K. pa3padorunku WPF
M03a00TIIINCE 0 coBMecTUMOCTH. Pabotas ¢ WPF, MOYKHO IOITyYHTh AECKPUNITOP OKHA
(HWND) ucnons3yst HwndSource u pabotath B «cTapom» ctusie. Hao6oport, paboTas B
CyIIECTBYIOIIEM MPHUIOKEHUH, MOKHO TONMy4unTh AocTyn B WPF-0okHy uepes crienmanbHbIN
untepgeiic HwndHost.

IModdep:xxka WPF/E

Microsoft miaHupyeT MoAIepKaTh CICIYIOIIAE ONEPAIIMOHHbBIC CUCTEMBI:
e EcrecrBenno, Windows Vista

e  Windows 2000, Windows XP, Windows 2003

e MacOS X 10.*

e Bo3moxxao Win9x

e Bosmoxkno Linux and Solaris

U CIIeIyIolue Opay3ephl:

e Internet Explorer Bepcuu 5.5 u BbIlIe

e Mozilla Bepcuu 1 u BbINIE

e Firefox Bepcun 1 u BhIIIE

e Opera Bepcun 7 U BBIIIE

e Safari Bepcuu 1 u BbIIIE

Penus WPF/E oxunaercst B mepBoii mosnouHe 2007-ro roja.

AERO

B Windows Vista npejcraBieH HOBBIM TOJIb30BaTEIbCKII HHTEP(HEHC M0 Ha3BaHUEM
Aero, KOTOpbIil camu pazpabotunku Microsoft pacmudpossiBatoT kak "Authentic, Energetic,
Reflective, Open & approachable". Camo co6oit, WPF monnepxusaer Aero (cM.
http://www.microsoft.com/betaexperience/nlarchive/bexp2/issue 2/aero.aspx). PexkomeHnmarmu
Microsoft mo co3gannio Ul B Windows Vista cwm.
http://msdn.microsoft.com/windowsvista/experience.
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AnbmepHamueHble mexHoJsioecuu

Kakumu kpuTepusiMu HaJi0 OJIB30BaThCA, YTOOBI BHIOPATh MPABHIBHYIO TEXHOJIOTHIO
JUTSL pealTu3aIiiy MMoJIb30BaTeNIbCKOTr0 nHTep(delica B BameM npuiiokeHun? Kakue TeXHOIOTUu
HaJI0 pacCMaTpUBaTh U KaK CAEIaTh BEIOOP?
e ASP.NET “Atlas”
DTy TEXHOIIOTHIO CIEAyeT BEIOUpPATh, KOTIA BBl HCIIOJB3YETE U XOTHTE CO3aTh
KIIMEHTCKOe MpuitoskeHue ¢ 6oratbiM Ul
e Direct 3D
Crnenyet BbIOMpaTh, KOTa BBl pealinzyere crennaibable npuiioxkenus ¢ 3D rpadukoit
WM, HalpUMep, HaCHIIECHHBIE TPa(uKoi UTrphl
e  Windows Forms
BuzHec-npunoxkeHus, KOTOpbIe TOJHKHBI paboTaTh BO Bcex Bepcusx Windows
e Windows Presentation Foundation
Korna Bam Hy>keH U30IIPEHHBIN MOJIL30BATEILCKUI HHTEpdEIic; ciienytolee MOKOJICHHE
npuioxeHuit mox Windows
e WPF/E
Korna BeI HateneHs! Ha HHTEPAKTUBHEIE MIPIIIOJKEHUS, paboTaloIIye Ha Pa3THIHBIX
wiaTgopMax 1 ycTpoiicTeax

Kak coomHocssimcsi mexHono2uu MS ons co3daHus Ul

e ASP.NET “Atlas” u WPF/E
o Atlas Oyzer ucnonp3oBath pantaiim WPF/E
o  WPF/E M0XHO UCIIONIB30BaTh KaK 3JEMEHT yIpasieHus ActiveX WM Kak IJIaruH
Ha HTML-ctpanumax
WPF u ASP.NET
o B WPF nosBisiercst HOBBII TuT niprtoskeHus “Web Browser Applications”.
Takoe mpunoxeHne UCHOoIHsIEeTCs B Opay3epe U UMeeT OrpaHuYeHHOE JOBEpHE
(MCTIONTHEHNE «B MECOYHUIIE), 3aIMCh TOJBKO B CIEIMATbHbIE MECTA Ha JIUCKE).
WPF u Win32
o Ilpunoxenns WPF MoryT ObITh X0cTOM AeckpuntopoB okHa Win32 (HWND)
o Ilpumoxenns Win32 moryt 661t X0cToM WPF-comepximoro
e WPF u Windows Forms
o Ipunoxenusst WPF MoOryT OBITE XOCTOM KOHTPOJIOB U cofiepkuMoro Windows
Forms

o Ilpunoxenns Windows Forms MoryT ObITh XOCTOM KOHTPOJIOB U COZIEPAKHUMOTO
WPF

Ccbinku

http://msdn.microsoft.com/windowsvista/default.aspx?pull=/library/en-
us/dnlong/html/hgtobetal.asp or http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/dnlong/html/hgtobetal.asp — WPF Architectural Overview
http://rsdn.ru/article/multimedia/avalon.xml — pycckosizbranas cratbs npo WPF ¢ rsdn
http://blogs.msdn.com/expression/Default.aspx — 65or coznateneit Expression
http://msdn.microsoft.com/windowsvista/experience/ — mpo Ul B Vista
http://www.thevista.ru/page.php?id=69 — eme ogHa pyCCKOA3BIYHAS CTAThS
http://msdn.microsoft.com/windowsvista/building/presentation/default.aspx
http://www.microsoft.com/betaexperience/nlarchive/bexp2/issue_2/aero.aspx — 06 Aero
http://www.xulplanet.com/, http://xul.ru u http://ru.wikipedia.org/wiki/XUL — XUL («3ymn»),
XML-53bIK pa3MeTKu
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http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/dnintlong/html/longhornch03.asp — onucanne XAML
http://www.microsoft.com/rus/msdn/magazine/archive/2004-01/LonghornFull.asp — cTatbs
Hebe3bI3BecTHOrO JIMHO DCIO3HUTO PO MOJIEIh pritokeHnid B Longhorn
http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/dnintlong/html/longhornch03.asp — cratest npo XAML (10BOJIBHO cTapasi, HO BCE HIEH
OCTaJIMCh; B Y4CTHOCTH, OTCIO/Ia MOYKHO MOYEPITHYTh MHOTO TpuMepoB XAML-ko/1a, KOTOpBIi
MOJKHO MPOJEMOHCTPUPOBATh CTYICHTaM Ha JICKI[UH, XOTs, CKOPEE BCET0, OTH MPUMEPHI
MIPUIETCS aJanTHPOBATH)

http://www.myxaml.com/ — anmpTepHaTHBHAs open-source peanusaus APl g XAML,
nonaepxanbl Bepcuu .NET Framework kax 2.0 tak u 1.1.

http://www.xamlshare.com — OnOJIMOTEKa CO3TaHHBIX PA3THYHBIMHU OJIb30BaTEISIME XAML-
9JIEMEHTOB

http://windowssdk.msdn.microsoft.com/en-us/library/ms742398.aspx — XAMLPad
http://www.youtube.com/watch?v=yuqHIL.no8SDg&mode=related&search= — 3a0aBHOC BHICO
PO pacro3HaBaHue peyr B Vista (HAmOMHHUM, pacrio3HaBaHue peur BXoauT B WPF)
http://blogs.msdn.com/mharsh/ — 610r ogHOTo M3 pazpadorankos WPEF/E
http://download.microsoft.com/download/3/b/0/3b0b0ab5-eb51-4896-bf3a-
2108a4007144/mike_harsh_wpf e 2006.wmv — Buneo Maiika Xapmra npo WPF/E
http://zdnet.ru/?1D=510728&4Print=1 — ananuruyeckas crates npo WPF/E
http://ajaxian.com/archives/microsofts-mix-06-conference — cratbs 00 00bsBacHUN WPF/E Ha
koH(pepenuu Microsoft Mix 2006

Cepus Buneo npo WPE:
http://www.youtube.com/watch?v=Lpo9Bbu9ZRE&mode=related&search=
http://www.youtube.com/watch_fullscreen?video_id=QJnMaZ5x4zE&1=303&t=0EgsToPDskL
U9CDoG50A]-
LNSX1PcuD9&nc=16763904&fs=1&title=Intro%20t0%20WPF%20Part%204:%20Simple%20
Video

http://www.youtube.com/watch fullscreen?video id=jo2acEXxbSM&I=514&t=0EgsToPDsklz
D4PnHZQI d017WbVVgye&nc=13369344 & fs=1&title=Intr0%20t0%20WPF%20Part%202:%2
0Visual%20Studio%20&%20Expression
http://www.youtube.com/watch_fullscreen?video_id=kyrN_Ky3HWc&I=285&t=0EgsToPDskL
knjG-xN-
alAE7yibvdkPS&nc=13369344&fs=1&title=Intro%20t0%20WPF%20Part%201:%20XamlPad
http://channel9.msdn.com/Showpost.aspx?postid=185468
http://channel9.msdn.com/Showpost.aspx?postid=168916
http://channel9.msdn.com/Showpost.aspx?postid=129619
http://channel9.msdn.com/Showpost.aspx?postid=114690
http://channel9.msdn.com/Showpost.aspx?postid=110378
http://channel9.msdn.com/Showpost.aspx?postid=110372
http://channel9.msdn.com/Showpost.aspx?postid=110378 — co3nanue RSS punepa 3a 12 MuHyT
B 14-tu cTtpoukax XAML

http://channel9.msdn.com/Showpost.aspx?postid=109413 — ouens kpacusoe Buaeo npo WPF
http://www.microsoft.com/products/expression/en/demos.mspx — o0y4aromye BUAEO0 1Mo padoTe
¢ npoaykTtamu cemeiictBa Expression (oxoso 15 Buzeo)
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Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"

JNlekumns 4. Apxutektypa SOA, Beb6-cepBucbl, WCF n ctanpaptbl
WS-*

(2 nexuun)

PacnpedeneHHoe UCrOoJIHeHuUe

Kax Bcerna, /i Hayana Mbl 00CYTMM UCTOPHIO U IIParMaTUKy BOMpOca. 3a4eM HYXKHO
pacrpeielIcHHOE HCITOJTHEHHE, KaKOBa €To CIIaBHAs UCTOpHS U 3a4eM BooO1ie HyxHa WCF. Mer
PacCMOTPUM TPEAMIECTBYIOIINE U CYIIECTBYIOIIUE TEXHOJIOTHH, U TTIOMMEM, a €CTh JIA
JIEHCTBUTENBHO HYXJIa B HOBOM TEXHOJIOTUU Microsoft, Wim e MbI BIIOJIHE 00OIUTHACH ObI
CYIIECTBYIOIUMHU CTaPBIMHU.

Kak yxe oTMeuanoch B MPEeABIAYIUX JEKIUIX, KPOME JICHH U CTPEMIICHUS
IPOrPaMMHCTOB K FAPMOHHUH, PA3BUTHEM TEXHOJIOTHI B OCHOBHOM JBIIKET YKaX1a HAKUBEI, ©
Bonee moauTKOPPEKTHO — CTPEMIICHHUE K YIEIICBICHHUIO pa3padOTKH.

Kakum o6pa3om pacnpeneneHHOe HCIIOTHEHNE MOXKET yACIIeBUTh pa3paboTKy? [Ipexe
BCETO, ITEPEUCTIONH30BaHNEM KEM-TO (BO3MOXKHO, BAMH ) HAITMCAHHOTO KO/Ia. DTOT KOJI MOXKET
paboTaTh Ha TOH e MallHe, HO PEeaMy CETOAHSIIHETO JHs TAKOBBI, YTO OH MOXKET OBITh KaK B
JIOKAJILHOW CETH, TaK M Ha IPYrol CTOpOHE 36MHOTO Iapa, TOCTYITHBIM Yepe3 HHTepHeT. O0mas
uJesl TAaKOBa, YTO €CITM BaM He TPUJIETCS MHICATh YTO-TO, HAIMCAHHOE KEM-TO APYTHUM, TO 3TO
xoporto. [TycTs qaxe A 3Toro 4y»oi Ko MpUIeTCS UCTIONHSTh Yepe3 HHTEPHET.

Bropoii, He MeHee eCTeCTBEHHO!N MPUIHNHOM 11T 000CHOBaHHS HEOOXOAMMOCTH
pacnpeielIeHHOTO HCIIOTHEHHSI ABIISIETCSI HEOOXOAMMOCTb MepelaBaTh JaHHbIE Yepe3 HHTEPHET.
DT0 MOXKET ObITh 0OMEH TaHHBIMU MEXY (QHIINaTaMHy Balield KOMITAHUU B paMKaxX OJHOTO
MIPWIOXKEHMSI, MOXKET ObITh HHTEPAKTUBHOE OOIIECHHUE BAIIETO CEPBEPHOTO MPUIIOKESHHUS C
320KEAHCKUM I10JIb30BaTEIIEM, & MOKET ObITH OOIICHHE C COBEPIICHHO «JICBBIMY» CEPBHUCOM,
KOTOPBII HaIIes Balll CEPBUC C TTOMOIIBIO 3arajjounoro mexanuzma UDDI wm emie 6onee
3araJIouHbIX cTaHngapToB WS-*,

Ucmopus pacnpedeneHHO20 UCMNOIHEeHUs

Wrak, kakue jxe BeXU B UICTOPUU PaCIpeJelIEHHOIO UCIIONHEHUs Mbl 3HaeM? B nepBoit
nexiuu Mbel 06cyxaai COM u DCOM, koTopbie ObUIH TIEPBBIMHU TEXHOJIOTUAMH Microsoft mms
pacnpenenennoro ucnonHenus (DDE He B cuer). B otnmiune or COM, paccuuTaHHOTO Ha
B3aMMOJICHCTBUE BHYTpH 0 HON MamuHbl, DCOM Mo3BOIISIT MPHIIOKEHHUSIM 00IIAThCS 110 CETH,
XOTb U JIENAaTh 3TO C MMOMOIIBIO ATOH TEXHOJIOTHU OBLIO BecbMa HempocTo. YeM HeymoOeH
DCOM?

[TonpoOyiiTe ympaBiasaTh GOPMATOM U KaHAIaMH Tlepeayl cOOOIIeHUI
[TompoOyiiTe TpaccHpPOBATh U )KypHAITAPOBAThH BhI30BEI DCOM
[MonpoOytite ncnons3oBate DCOM B Internet u ¢ pa3HbIMU KIIMEHTAMU
[TompoOyiiTe OBICTPO MOMEHATH KOH(DUTYPAIIHIO TTPHIIOKEHHS, HATIpUMED,
HCIIONIb3yEMbIE TIOPTHI U KAHAJIEI

Y DCOM cyuiecTBoBaM (CYyIIECTBYIOT) alIbTEPHATHBEI, N3 MHUpa He-Microsoft, cpean
HUX MOkHO yroMssHyTh CORBA (Common Object Request Broker Architecture koHcopIrymMa
Open Management Group), RMI (Java Remote Method Invocation ot komnanuu Sun
Microsystems), EJB u DCE (Distributed Computing Environment, npensioxeHHas accoliuanuen
Open Group). ¥ 3TUX TEXHOJIOTHH €CTh CBOM TOCTOWHCTBA M HEMOCTATKH, KOTOPHIE MBI
o0cyxaath He OyaeM.

O o0O0oOo
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B mupe xe Microsoft DCOM, mnasHo nepemenmuii B COM+ u Enterprise Services,
cMeHmIIa TexHosIorus Remoting, Xxopoiro 3HakoMast BaM 110 iepBomy pein3y Microsoft. NET.
Kpowme Toro, uro Remoting mo3Bosier o0maThes Mexay co00i npriokeHusM Ha managed koje
(4To yrKe ABJISIeTCs OOJIBIINM ILTFOCOM), OH TOpa3ao THOYe B HACTPOHKAX KaHAJIOB U
MPOTOKOJIOB, B TOM YHCIIE, UTO BaXKHO, B «post deploymenty, T.e. mocie pa3BepTrBanus. B cTuie
.NET 510 nenaercs ¢ nomompto cfg-aitnos. Ilo ymomuanuto Remoting nognepxusaet http u
tcp, ¥ IMeeT pa3IndIHble (OopMAaTTEPH! (YIIAaKOBIIUKH COOOMIEHHUS B TOTOK) — TI0 YMOITYaHHIO
OuHapHbBIN 1 xml.

Henocrarkom TexHonoruu siensiercs To, 4o NET Remoting He cTaHmapTH3MpOBaH,
IaT(hOpPMEHHO- U BEHAOPHO-3aBUCHM, KpoMe Toro, Texaonorus Tpedyetr .NET Framework Ha
KJIIMEHTE (M, ECTECTBEHHO, Ha cepBepe). Y Remoting ecTs U Apyrue HEJOCTATKH, KOTOPhIE OyayT
JydIe BUAHBI B CPABHEHUH TOH TEXHOJOTHH C TEXHOIOTHEH BEO-CEPBUCOB, K KOTOPHIM MEI C
BaMH IIJIABHO U TIepeiieM.

SOA

ApxuTeKTypa, OpueHTHpOoBaHHas Ha cepBHchl (SOA), peanu3zaiueil KOTOPOH SABIAIOTCA
Be0-CEPBUCHI, SBIISETCS] MOJIHOM TEMOH yKe He MeHee IIATH JieT. B mocnennee BpeMst MoHEe
o6cyxknate AJAX, Ho SOA moka He coBceM caana mosuiuu. ©

B pamkax 3To# apXUTEKTyphI COBEPIICHHO Pa3IUYHbIE MPOTPAMMBI (CEPBUCHI) MOTYT
obmaThes Mexkay co0oi Kak Ha OJJHOM KOMITBIOTEpE, TaK U B JIOKAFHOH CETH, U JaXKe B Cpelie
WHTEPHET, HECMOTPSA Ha IMMaHEHTHYIO T€TepOT€HHOCTh MOCIeIHEeH. DTH CEPBUCH MOTYT OBITh
pean30BaHbl Ha TFOOOM SI3bIKE MTPOTPaMMHUPOBAHHS U pa0b0OTaTh Ha JIF00OM Tu1aThopMe, 94To He
MPEMATCTBYET BO3MOXKHOCTH UX OOIIEHHS, TOKYa OHU UCIOJIB3YIOT HA0Op CTaHAapPTU30BAHHBIX
OTKPBITBIX MeXaHU3MOB. Takoil Habop 11t BeO-CepBUCOB — 3T0 «cBsATast Tponua» WSDL, SOAP
n UDDI, pa6oraromue nosepx HTTP kak TpancnopTHOro nporokosia 1 XML kak ¢popmara
nepegadn JaHHBIX.

* B ocaoBe SOA NeXHT MOHSATHE CEPBUCOB, SIBISIFOIINXCS 0a30BBIMH dJIEMEHTaAMHU IS

MOCTPOEHUS OU3HEC-NPUIIOKEHUH 1 00ecrieueHus B3auMOACHCTBUS MEXKIY HUMU

= B apxurextype SOA npuiIoxKeHHEe pacCMaTpUBAETCs KaK CEPBUC, KOTOPBI MOXKHO
HaWTH, U Jajee NOJYyYUTh JOCTYI K HEMY Yepe3 JIOKAIbHYIO CETh WM UHTEPHET

e [IpuokeHne MOKET peaan30BaTh HEKYIO (DYHKIIUIO WA HAOOp (PYyHKIUH KaKk
CaMOCTOATENBHO, TaK U IIyTeM 0OpallleHus K IpYTUM CepBHCaM

e CepBHUCH SBILIIOTCS aBTOHOMHBIMHE, HO JUISI TOTO, YTOOBI MX MOKHO OBLIO HANTH U
HCTIOJIE30BaTh, OHU CHA0KEHBI COOTBETCTBYIONINMH HHTEp(ericaMu

OcnoBy SOA cocTaBisieT B3aUMOJCHCTBUE TPEX YIACTHUKOB:
e TlocraBmuka cepBuca
* [lorpeburens ceppuca
e Peectpa cepBucoB

de Haxodumcsi Hoghenem?

Bonpocst:

= ['ne HaxoauTCs peecTp CepBUCOB?

e Kak BbI ""CBSI3BIBAETECH" C ATUM peecTpoM?

= Kaxk BblI IOliMETE, YTO HEKUH CEPBUC BBINOJIHAET TO, YTO BaM Hajg0?

= Kak BbI3BaTh cepBuc?

= Kak nepenaBats mapaMeTpsl ¥ IPUHUMATE BO3BpallacMble 3HAUCHHUS?

e 3apucur i popMaT OOIICHHS OT pealTu3aIiu cepprica? Bariel mporpaMmbl?
Ucnonszyemoit OC? IIporokosnio nepenaun AaHHbIx? daspl TyHbI?
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Jus peammzanmu SOA HEOOXOIUMBI CIISAYIONTNE COTIIANICHHS:

e TpaHcnopTHOE corjameHue — o opMaTax M MPOTOKOIaX B3aUMOJICHCTBHS

e CornanreHue 00 ONMCaHUU (PYHKIIMOHATHLHOCTH CEPBUCA B BUJE, IPUTOTHOM JIJIS
asmomamuyeckoli TEHEpaIluy KoJia, KOTOPBIX OIpeeNiaeT MpoIece B3auMoIeHCTBHS
MEXITy KIIMEHTOM M ITOCTABITUKOM CEPBHCA

e Cornamenue o criocodbe oOHapyKeHHUsI cepBUCa

CmaHdapmbi 8eb-cepsucoe (me3ucHo)

OcHoBHBbIE cTaHIAPThl — TpaHcOpTHBINA, SOAP; onucanue unrepdeiica, WSDL;
obOHapyxenue cepsuca, UDDI.
Simple Object Access Protocol
* [lo3BossieT 0OMEHHUBATRLCS CTPYKTYPHUPOBAHHOW WH(pOpMaIuen
* Kaxpgoe coobmenue nomeniaercs B «koaBepT» SOAP — equnnity oomeHa
COOOIIEHUAMU:
Web Services Description Language
e Cneuudunupyert naTepdeiic Bed-ceppuca:
0 @opmaTsl COOOIICHMIA
O Tunel JaHHEBIX
0 IlpoTokossl
0 Touku nogxiroueHus (endpoints)
e  WSDL-aiin — KOHTpaKT MEXIy CTOPOHAMHU
Universal Description, Discovery and Integration
e OnybnuxkoBaHue 1 0OHapyXEHUE BEO-CEPBUCOB
= «register once, published everywhere» (Hamomunaer DNS)
O http://uddi.org
O http://uddi.microsoft.org
O Pycckuii uddi - http://www.uddi-russia.org
e Peructp: Oenble, xenThie U 3eneHble cTpanulibl. CepBuc: disco-¢aiin
= AnsrepHaruBa UDDI/SOAP — nporokon ebXML

Yro Takoe WSE
* Web Services Enhancements — add-on (class library) x Visual Studio.NET, nmocnennss
Bepcusd — 3.0
e Tlognepkka MexaHU3MOB O€30TACHOCTH, HAJICKHOU IOCTABKU, KOOPIUHAITUI
pacrpeneneHHOTO BBITIOJIHEHUS JIsl BEO-CEPBUCOB | T.]1.
Mg 06cymum ¢ Bamu W S-* cTaHIapThI, 9acTh U3 KOTOPBIX Noyiepkana B WSE 3.0 u
oyner nomnepxkana B WCF, Ha OTIEIIbHO JICKITUH.

lNpednockinku nosieneHust WCF

Mgl 00cy iy BKpaTiie Ipeablayiie TEXHOJIOTMH; B OCHOBHOM, BCE OHU BCE elle
HIMPOKO IPUMEHSIOTCS B CEIbCKOM XO034HCTBE. Tak 3a4eM ke HykHa HoBas? Uem mioxu
MpeIbIIYLIIe TEXHOJIOTHU?

Bwmecre ¢ .NET Framework Microsoft mpenoctaBisieT JBe KOHKYPUPYIOLIUE TEXHOIOTUN
pacrmpeeneHHOTo HenoHeHust — Remoting u Web-services. Boo61iie roBopsi, cepeuc Remoting
MOXeET ObITh IPE/CTABIEH KaK BEO-CEpPBUC, ECIIU €ro XOCTOM siBiseTcs IIS, u BEIOpaHb
cootsercTByromue kaHaiasl (HTTP) u popmarrepst (SOAP). Onnako npu sTom Remoting He
noamanaet mox WS-* craHmapTel, KOTOPBIEC KU3HEHHO HEOOXOIUMEBI LTS PeaTn3aIlii
HETPUBUAIBHOTO B3auMozeiicTBus cepBucoB. Remoting tpedyer .NET Framework Ha knuenre.
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Be6-cepBuCHI ke TUIOXH TeM, YTO PEATU3YIOT JIUIIIb OJIUH CIIOCO0 B3aMMOACHUCTBUS — Yepe3
HTTP/SOAP u numens! ruokocty Remoting B BBIOOpE cpencTB kKoMMyHHKauu. Kpome Toro,
XOCTOM Be0O-cepBHca MOXKET OBbITh TONIbKO IIS (1m apyroit Beb-cepBep, MoAIepKUBAIOIINI
ASP.NET).

Kpome oTnensHBIX HEJOCTaTKOB STHX TEXHOJIOTHI, Y HUX €CTh KaK MHHUMYM OJWH
0OIIMif HEAOCTATOK — TO, YTO WX JIBE. DTO cooOpakeHHe (a KaK Mbl TOBOPHIIN, COOOPAKEHHUSI
BCeoOIIeH YHU(UKAINY 1 HHTETPALIUH SBISIFOTCS CeHYac 09eHb MOTHBIMI) F IIPUBEIIO K
CO3/IaHUIO €AMHOM TEXHOJIOTUH, 00BEANHAIONIEH BCe JTydlliee U3 remoting 1 Be6-cepBUCOB,
JTATOIIEeH BaIIUM MPHUIIOKEHUSIM THOKOCTH B BEIOOPE CPEACTB OOMICHNUS, OCTaBIISIS B TO YK€ BPEMs
BO3MOXKHOCTH interoperability, Tiporie TOBOps — B3aUMOJEHCTBIIO, OCHOBAHHOMY Ha OTKPBITHIX
crannaprax WS-*.

Urak, rexnonorus WCF — 310 enunblii pperiMBopk U enuHoe API mis
UHTepoIepadeIbHbIX CEPBUCOB.

CocmaeHbie yacmu WCF

Texnonorus Windows Communication Foundation (WCF), panee HocuBIIast KoJ1oBO€
HazBaHue Indigo, sBisercst oHOM U3 yacTeid HoBoro API Oynymux Bepcuit Windows. 1o API
Hocut Ha3BaHue .NET Framework 3.0 (6sBmmit WinFX).

WCF — 310 MOziens nporpaMMUpOBaHMsI U CPEAA UCIIOHEHUS [T CO3/IaHus,
KOH(UTYpaIiK U pa3BepTHIBAHUS PACTIPENEIIEHHBIX CEPBIC-OPHEHTHPOBAHHBIX MPHIIOKECHUIH.
WCEF, ananoruuno WPF, cocrout u3 ¢pperiMBopka (paHTaiM-IIOIIEPKKH UITH CPellbl BpDEMEHH
WCTIOJHEHUs), U cooTBeTcTBYOMmEro APl mis co3panns .NET npuiioskeHus: ¢ HCIOIb30BaHUEM
9TON TEXHOJIOTHH.

Bot ocHoBHBIE 03yHTH Microsoft otHocsmuecs k WCF:

e VYuudukanusa. WCF — yHuBepcaibHas TEXHOJIOTHsA, 00beIuHIomas B cede
JIOCTOMHCTBA NPEABIYIINX MOAX00B. PaboTaeT kak Ha OJJHOH MalllMHe, TaK U B
CETSX — JIOKAJIbHBIX WU UHTEPHETE

e OpueHranus Ha cepBUCH. Microsoft mocrapanachk coOpaTh JTydIIne IPUEMBI IS
CO3/1aHUS pacHpeeNICHHbIX PeIECHUH

e UnTterpamnus. Bo3MoXHOCTh B3aMMOACHCTBUS C MPUIIOKEHUSIMU Ha APYTUX
wIaThopMax 3a cueT HOAJCPKKH OTKPBITBHIX CTaHAapToB WS-*.

Heucmeyrowue nuya WCF

31ech U B JAILHEHIIIEM CEpBHUCHI, peann3oBaHHbIe ¢ momonsio WCF, Mbl Oyaem
Ha3biBaTh WCF-cepBucaMu min, Kopoue, CepBUCaMU, YTOOBI HE MyTaTh ¢ «OOBIYHBIMUY BEO-
cepBucamu. [log «oOsr9HEIMIY BeO-cepBHCcaMu MBI Oyem nonapazymeBats ASP.NET Be6-
cepBHUCH B nHTeprperarmu Microsoft. Bee 3To He Hamo myTaTh ¢ cepsucamu Windows, KOTOpEIE
MBI TaK U 6y;[eM Ha3bIBaTh.

Uraxk, ocHoBHEIM JnieiicTByronmM JuioM B WCF sBisiercss WCF-cepBuc, padoraromiuii Ha
cepsepe. B oTnudne ot BeO-cepBUCOB, XOCTOM KOTOPBIX MOT ObITH TONBKO IS (1 apyrue
ASP.NET-coBmecTuMBIe BeO-cepBepa), xocToM WCF-cepBuca moxet ObITh s1t060e .NET
npunoxenne Windows — Windows Forms, konconsHoe, ASP.NET-npunoxenue, cepBuc
Windows. Kpome Toro, B Vista nosiBisiercs 3arafgo4yssiii xoct WAS (Windows Activation
Services), KOTOPBIH, 10 yTBEpKACHUIO Microsoft, obecrieurnBaeT BClo GyHKIIMOHATBLHOCTH 11S
6e3 camoro IIS (noBwiit IIS 7 moctpoeH moBepx WAS).

JpyruM OCHOBHBIM JIUIIOM SIBJISIETCSI, CAMO COOOM, KIIMEHT, KOTOPBI MOXKET OBITh KakK
npyruM WCF-cepBHCOM, Tak U TPOCTHIM MPHIIOKEHHEM, He 00s13aTenbHO padoratonum B .NET
u BooOme Ha Windows. HekoTopsie BO3MOXHOCTH, focTynHbIe pu 3ToM .NET-npunosxxenusm
o WCF, He OyayT JOCTYIHBI OCTaBHBIM MPHiIokeHus M. OOIIeHe MeKIY KITUSHTOM |
CEpBEPOM MPOUCXOIUT MOCPEACTBOM COOOIICHUH, TepelaBaeMbIX 10 CETH (€CJIM OHU He Ha
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onHOM MarmHe). He craHeT cropmpu3oM, 4To IIPH 3TOM BO3MOXHO Kak CHHXPOHHOE, TaK U
ACHHXPOHHOE B3aUMOJIEHCTBHE.
Hast Toro uro6sr onpeaenuts WCF-cepBHC, Hy)KHO CO31aTh TaK HA3BIBAEMYIO «TOUKY
noctyma» (end-point). Touka gocTyna xapakTepu3yeTcs TpeMs mapaMmeTpaMu, KOTOphIC B
Microsoft HasbiBaroT «anpasutom» (ABC):
e Anpec (Address) — re HaxoIUTCsI cepBUC. AJIpec MPEICTABISACT U3 ce0sl OOBIYHBII
URI

e CasaspiBanue (Binding) — kakuM 00pa3oM COEIUHATHLCS C CEPBUCOM. AHAIIOTHIHO
Remoting, Microsoft mpemocraBisieT Kak CTaHAAPTHBIC PEATN3AINHN IS CBA3BIBAHUS,
Tak ¥ custom binding

o Konrpakr (Contract) — mHTepdeiic cepBrca U ONUCAHNE TUTIOB JaHHBIX, C KOTOPBIMHU

oH paboraet. Beomunaem WSDL. ©

Co30aHue WCF-cepesuca

Co3nanne WCF-cepBrca HaYUMHACTCS C Pa3METKH KIlacca, pealn3yIoIero TpedyeMyro
($yHKIIMOHATLHOCTh. PazmeTka kitacca crienuabHbIMU aTpudyTamu momoxketr WCF co3nats 3a
Hac KOHTPAaKT cepBuca. rtax, 4ro0sr moacka3ate WCF, 9to HekoeMy Kiaccy cyap0oit
npenHa3zHadeHo ctaTh WCF-cepBucoM, Mbl cnonibdyeM atpulyt ServiceContractAttribute:

[ServiceContract]

public class HelloWCF

{
}

Janee HaM HaJ0 CO37aTh METOJ, PEATH3YIOIINI HEKOTOPYIO (hYHKIIHOHAIBHOCTD
oynyniero endpoint’a. 3To MBI AesaeM ¢ loMoIbio atpudyTa OperationContractAttribute:

[OperationContract]

public string GetPreved()

{
i

3amemum, umo memoowt knacca, y komopwvix ampudym OperationContract
omcymcemeyem, «8blCasIAmbCs Hapyrcyy He 6yoym. Baoicho makaice, umo Ha uOUMOCMb
Memooa Kak Memooa cepsuca He iusiiom ampudymel euoumocmu (muna public/private).

Hano Bcem Haj 3TUM Hajlo He 3a0bITh HanucaTh using System.ServiceModel — rnaBHbIH
namespace WCF.

CobcTBeHHO, Teneph Y HAC €CTh MOJTHAs pean3alus KOHTpakTa ceppuca!l Ocranoch
TOJILKO «3aXOCTUTHY €T0, BEIOpaB JII000H OJIMH M3 BO3MOXKHBIX BAPHAHTOB XOCT-TIPHIIOKEHUS,
KOTOpBIE TIepeuncIieHbl Bhile. Takum oOpa3oM, HaMm octanock A u B. [lpeanaraercs mist Hauana

CO31aTh KOHCOJIbHOC MPHUIIOKCHUE!
static void Main(string[] args)

{

return “Preved, WCF!”

ServiceHost<HelloWCE> helloHost = new ServiceHost<HelloWCFE> () ;

helloHost.AddEndpoint (
typeof (HelloWCF),
// cTaHmapTHOe CBg3bIBAHME, NonIepxmuBamee Basic Profile,
// KOTOpEIM MBI OBCYIVMM Ha JIeKLUuM nNpo WS-* CTaHOapTH.
// Vcnojib3yMTe 2TO CBA3LHBAHME [JIiS CcoeIrHeHusa rno HTTP
// mpoToKoJIy C ucnoJib3oBaHueM SOAP
new BasicProfileBinding(),
“http://localhost:8080/prevedService”) ;

// Banyckaem NPOCIyLMBaHME
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helloHost.Open() ;

// BHIBOOMM IMOICKA3KYy M OCTaHaBJIMBAEM OCHOBHOM MNOTOK
Console.WritelLine ("IPEBE], Haxumu Enter, urTober MEOBEIL") ;
Console.ReadLine () ;

// Tak Hanmo
helloHost.Close () ;

}

Bce, cepruc roros! Komnuistop, moyib3ysch HAMMUMHE JTFO0E3HO TPEI0CTABICHHBIMU
aTpubyTamu, He MeHee JII00e3HO creHepupyeT HaMm wsdl, koTopslii Mbl, aHasmoruaHo wsdl Be6-
cepBHca, yXKe MOXKeM NIOTECTUPOBATh uepe3 Opaysep 0e3 HamucaHus KireHTa cepBuca. Kak
Bcera, uist 3Toro Hajo Haopath Uri cepBrca ¢ mapamerpom wsdl: http://localhost:8080/?wsdl.
Kpome Toro, aHaloruuHo BeO-cepBHCcaM, ¢ IIOMOIIBIO CTIEIHAaIbHON yTHIINTHI (Sveutil.exe)
MOJKHO CTeHEepPHPOBATh MPOoKcH s paboThl ¢ WCF-cepBrCOM U BCe HCIIONB3yEeMBIE B 3TOU
paboTe TUIIBL

[Tocne Toro, kak svcutil creHepupyeT MPOKCU-KIIACCHI I pa0OThI C CEPBUCOM, CO3JIaHHUE
KIIMEHTa — JIeJI0 JBYX CTPOYEK:

HelloWCFProxy prevedProxy = new HelloWCFProxy (

new EndpointAddress (http://localhost:8080/prevedService),
new BasicProfileBinding ()

MessageBox.Show(prevedProxy.GetPreved());

prevedProxy.Close () ;

Haxkonelr, OTMETHM, 4TO BB MOXETE JOOABIISATH CKOJIBKO YTOJHO endpoints k BamreMy
cepBHCY (B OTIMYKE OT BeO-CEPBUCOB, I'/ie ObUT TOJIBKO OAKH aHajor endpoint’a) — ¢ pa3HbIMH
Uri, cBsI3pIBaHWEM M KOHTPaKTaMU.

KoHgpuzaypupoeaHue WCF-cepeucoe

B mpumepe BbIliIe MBI yKa3aJid TapaMeTphl Uil co3nanus endpoint’a U A7 coeIMHEHMSI
KJIIEHTa C CEpBHCOM B caMoM Kojie. B myxe Remoting MBI MokeM aHaJIOTHIHBIM 00pa3oM
CKOH(UTYPUPOBATH HAI CEPBUC JEKJIAPATHBHBIM CIIOCOOOM C TIOMOIIBI0 KOH(OUTYPAIIMOHHBIX
¢aitnoB (coOCTBEHHO, BTOPOH CIIOCOO MPeArouTHTENbHEH). J{iIst 3TOro Ha/lo 3armoHUTh CEKIHIO
system.serviceModel B (paiine KoH(UTYpaLuu NpUIIOKEHUs cepBrca (IPSIMOM ChIH TAra

<configuration>):
<system.serviceModel>
<services>
<service serviceType="HelloWCF”>
<endpoint address=“http://localhost:8080/prevedService"
bindingSectionName="basicPrevedBinding”
contractType="HelloWCEF"” />
</service>
</services>

</system.serviceModel>

Kak BumuTe, MBI 3amamu Bce Tpu yactu endpoint’a. [To cyacTiimBoMy COBIaACHUIO, KIacc,
peanu3yIomuii KOHTPaKT, COBIIAJ C THIIOM KOHTPAKTa, HO 3TO HeoOs3aTenbHO Tak Beerna. Kiacc,
peanu3yIomui KOHTPAKT, MOXKET HACJIEAOBAThCS OT HHTepdeiica, KOTOPHI TOMEUCH
COOTBETCTBYIOIIMM aTpuOyToM. He 3a0biBaiiTe Takke, 4TO y CepBUCA MOXKET ObITh MHOTO
endpoint’oB, COOTBETCTBEHHO, B 3TOM cliydae 0e3 HHTep(eicoB He 00ONTHCE.

HecnoxxHo mpoBepuTh B 3TOM MecTe, He CITUT Jiu aynuTopus. Ecin oHa 3ameTnia
cBs3pIBaHue THTA basicPrevedBinding, To ¢ HeKOTOpO#t MOJEH BEpOSATHOCTH HET.

AHaJIOrMYHO KOHPUTYpUPYETCS U KIUEHT:
<system.serviceModel>
<client>
<endpoint address=“http://localhost:8080/prevedService"
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bindingSectionName="basicPrevedBinding”
contractType="HelloWCF” />
</client>
</system.serviceModel>

B o6oux cirygasx (cepBrca U KINSHTA) YKa3aHUE UX JAHHBIX B KOH(PUTYPaITHOHHEIM
¢aiinax mMo3BoJIAET BaM He MHCaTh 3TU JaHHBIE B Koje. HaBepHoe, He CTOUT U 00CyKAaTh,
HACKOJIBKO 3TO YJOOHO — YMETh MEHSTH TaKHe CBOWCTBA MOCIIE pa3BEPTHIBAHIS MPUIOKEHHS,
T.K. 3TH BOTIPOCHI YK€ 00CYNKAATHCH C ayJUTOpHUEN Ha MPEeIbIIyINX Kypcax.

3aMeThTe, YTO, B OTJIMYKE OT KOHTPAKTOB, endpoint’bl HE OMUCHIBAIOTCS C MOMOIIBIO
aTpuOyTOB — TOJIBKO B KOJE WIX B KOHPHUTYPAIIHOHHOM (aiiie.

KoHmpakmbi 0aHHbIX

[IpexpacHo, MBI y>ke yMeeM NucaTh NPocThie Npuinoxenus ¢ nomouisto WCF. B Haem
cepBHCe €AMHCTBEHHBIN METO/I He MPUHUMAJ HUKAKUX IMapaMeTpoB, U BO3Bpalllajl MPOCTON THIL.
OpHako co3narenn 60Jiee CI0KHBIX CEPBUCOB 003aTEIBHO CTONKHYTCS C CUTyalneH, Koraa
TpebyeTcs mepenaTh Kiacce Wik CTPYKTypy. Takue cI0KHBIEe THITHI HaJIO0 ONTUCHIBATD

CreluanbHbBIM 00pa3oM ¢ moMotiblo atpudyToB DataContract m DataMember:
[DataContract]
class Medved

{
[DataMember]
public string WomanName;
[DataMember]
private string ManName;

public string MedvedName;
private DateTime MeetingTime;

}

[Ipu nepenave Takoro kjiacca ¢ IOMOIIBIO CEPBHCA NMEPEAATYTCS TOIBKO TE OIS,
KOTOpBIE TToMeueHbI aTpudyTom DataMember. 3aMeTbTe, YTO BUIUMOCTh YWICHOB HE HMEET
3HayeHu (private moje ManName OyneT cepuanu3oBano HapaBHe ¢ WomanName). [Tons xe,
He noMeveHHbIe kak DataMember, He iepeaayTcs ONATh-TAKH BHE 3aBUCUMOCTH OT
BHJIIMOCTH.

Oco000 CTOUT MOAYEPKHYTh, YTO HU KOHTPAKTHI CEPBUCOB, HU KOHTPAKTHI JAHHBIX HE
BO3HMKAIOT HU B KaKUX CUTYallUsSIX aBTOMaTHYECKH, 110 yMouaHuto. [IporpaMmucT nomxkeH
CaMOCTOATENIbHO IOMETUTH BCE HEOOXOIMMBIE CYILIHOCTH, YYaCTBYIOLINE BO B3aUMOJEHCTBUU.
DTO HAXOAUTCS B COTJIACHH C IPUHIIUIIOM, TJIACSIIIUM, YTO CEPBUCHI JOJIKHBI UMETh SIBHBIE
TPaHHUIIB], KOTIA TOIDKHO OBITh TOHSTHO, TAE MBI pab0TaeM ¢ JIOKaJIbHBIM 00BEKTOM, a TJIe — C
00BEKTOM M3BHE HAIIEro TIOMEHA MPUJIOKEHUS.

CmaHOdapmHbie audbi cesizbieaHus (bindings)

Ces3piBanue (binding) — oaHa U3 yacteit cBaToii Tpoulisl ABC — onpenensier To, KakKum
00pa3oM BBl MOXKeTe 10CTy4aThesi 1o endpoint’a: Kakoi UCHOIb30BaTh TPAHCIIOPTHBIM MPOTOKOT
(HTTP, TCP, npoune) u kakuM 00pa3oM IPOUCXOTUT OOMEH COOONICHUSMH (OOBIYHBIA MITH
ounapuslit SOAP, monnepxka WS-*).

WCF npeanaraet nporpaMMHUCTy HaOOp CTaHIAPTHBIX OaiHIMHTOB:

e BasicProfileHttpBinding: cBs3pIBaHNE 11O YMOIYaHUIO, KOTOPOE yOBIECTBOPSIET
crangapty WS-I Basic Profile 1.0. 3o cBsa3piBanre SOAP noBepx HTTP

e BasicProfileHttpsBinding: To ke camoe, Tonpko moBepx HTTPS

e WsHttpBinding: cBsi3biBaHHE, KOTOPOE MOIICPKUBACT HAICKHBIN OOMEH COOOIICHHS C
nomotbio cranaapra WS-ReliableMessaging. Takoke noanepxuBaeT cTaHAapT

Oe3omacHocTH WS-Security ¥ cTaHIapT UCTIOTHEHUS TpaH3aKiuid WS-

AtomicTransaction. OTo CBS3bIBaHHE CTOUT BEIOMPATH ISl CO3AAHUS CEPBHCA,
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CIIOCOOHOTO O0INATHCS C IPYTUMU CEPBHUCAMU MOCPEICTBOM OTKPBITHIX CTAHAApPTOB WS-
* B YaCTHOCTH, C CEpBUCAMH, CO3IaHHBIMU 1 padotatonumu BHe WCF
WsDualHttpBinding: ananor WsHttpBinding, moanepxuBaromuii AyrieKCHOE OOIICHHE
(kora ¥ KIMEHT ¥ CEPBHUC MOTYT TOJy4YaTh U MOCHUIATh COOOIICHUS )

NetTcpBinding: cBsi3piBanmEe TONBKO 11 cepBUcoB BHYTpH WCF (6unaphsiii SOAP
noBepx TCP). [TognepkuBaeT HaJSKHYIO TOCTABKY, 0€30IMaCHOCTh U TPaH3aKITUH
NetNamedPipeBinding: cBsa3biBanue Tonbpko aist cepsrucos BHyTpu WCF, padoraromux
Ha ojHOU MamuHe (OuHapHbIi SOAP moBepX MMEHOBAaHHBIX KaHANIOB). BripoueM, mis
MOJJOOHOTO B3aUMOJICHCTBHS PEKOMEHAYETCS IMO-IIPEKHEMY UCIIONB30BaTh Remoting
NetMsmqBinding: mist B3anmoaencTBus ¢ momoribio MSMQ, o6cyxaaTh He OyeM.

Adpyaue eo3moxHocmu WCF-cepeucoe
Bxkparue onumem npyrue BozmoxkHoctH WCF-cepBHCOB:

Bo3M0XHOCTB OTHOCTOPOHHETO (One-way) OOIIeHus], KOT/la BBI30B CEpBHCA HE TOJDKEH
BO3BpallaTh Kakoro-anbo 3HaueHus. Perymupyercs arpudyrom OperationContract:

[OperationContract (IsOneWay = true) ]
void helloWCF () ;

BosmoxnoCT mymiekcHoro (dual) oOmeHus, Koraa U KITUSHT U CEPBUC MOTYT ITOCHIIATh
Y noy4atb coobuenus. Perynupyercs arpudyrom ServiceContract:

[ServiceContract (CallbackContract = typeof (IHelloWCF) ]

Bo3MoxxHOCTB ynpaBisITh OBeeHHEM cepBHca (aHanornyHo Remoting’y — Singleton u

SingleCall). Perynupyercs napamerpamu atpudyra ServiceBehaviour:
[ServiceContract]
[ServiceBehaviour (ConcurrencyMode=Single) ]

(oAMH KIMEHTCKUI 3alIpoC K CEPBUCY B KaXIbIf MOMEHT BPEMEHH, OTHOMOTOYHBIH
CEepBHC)

[ServiceBehaviour (ConcurrencyMode=Multiple) ]

(BO3MOXHO, O0JIee OHOTO 3aMpoca K CEPBUCY, KAKABIN 3aIPOC B CBOEM ITOTOKE)
Hpyroii mapamerp storo arpudyTa, InstanceMode, KOHTpoIUpyeT, KaKuM 00pa3oM
cozzaroTrcs 3k3eMIuBIpsbl cepBuca: PerCall (kaxblii pa3 HOBBIM SK3EMIUISIP /I HOBOTO
BbI30Ba, aHayor SingleCall Remoting’a) u PrivateSession (01H SK3eMIUISp s BCEX
BBI30BOB 0/1HOrO kineHTa, HE ananor Singleton, T.K. OTUH KJIUEHT).

Br160p MHOKECTBA TPAHCITOPTHBIX MTPOTOKOJIOB: KpoMe yroMmsiHyTeiXx HTTP u TCP, ato
emte u Peer2Peer, MSMQ 1 BO3MOKHOCTh IOJKJIIOUEHHUSI COOCTBEHHOTO MTPOTOKOJIA
[Momnepxka WSE (paccMOTpUM 4yTh TIO3KE)

Omnu4yusi om Web-cepesucoe

Eciu BB iporpammupoBanu Be6-cepBuchkl, WCF-cepBrckl BO MHOTOM OyayT BaM

3HAKOMBEI. HO, HECMOTPA Ha UX OXOKECTh, €CThb U HCKOTOPHBIC Pa3JINUMA:

Mmuoro endpoints. Kpome 3ananus Hekotoporo Uri, Mbl 1o6aBuim B cepBrcy endpoint,
4ero paHblie He ObUI0, T.K. BEO-CEpPBUCH MOIJIM UMETH TOJILKO OJHY TOUKY COETUHEHHS.
Touku coeIMHEHUS MOTYT pa3ianyaTbes Jr00bMHU yacTaMu ABC Kak 1Mo oTAeTbHOCTH,
TaK U BMECTE.

Ceccum Ha ypOBHE CEpBHCa, a HE HA YPOBHE METO/Ia, KaK 3TO B BeO-CEpBHCaXx.
CoxpaHEHHE CecCHU Ha ypOBHE cepBrca Oosiee coOTBeTCTBYeET Myxy SOA.

XOoCTHHT — eci BeO-cepBUCHI XocTATCs TOIbKO B IS, WCF-cepBHCH MOTYT XOCTUTHCS B
ropasao 60JbIIEM KOIHIECTBE XOCTOB, YTO MBI OOCY KN Yy Th PaHbIIIe
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e Tlognepxka paznmanbix nporokonos: HTTP, TCP, MSMQ, UDP, IPC, custom.
[Momneprxka pa3aTHUHBIX CIIOCOOOB B3auMoaecTBHS: client-server, Peer2Peer.
e Pacmmpennas nogaepxka WS-* crangapToB

Omnu4usi om Remoting-npunoxeHuu

e He tpedyercst NET Framework Ha kimneHTe
e Remoting He nogaepxxuBaeT WS-* cTangapTel

Tekywas u 6ydywasi noddepxka WCF

WCEF Boiiner B Oyayluiyto onepanuoHHyto cucreMy Microsoft — Windows Vista, Ho 1o
MHOTOYHCIIEHHBIM TIpochOam Tene3pureneii WCF Ob1 Takoke moanepkan Ha Windows XP SP2
1 Windows 2003. To ke camoe kacaercs 1 WPF (ex-Avalon).

VYike ceitdac (Ha MOMEHT co3JlaHus Kypca, J1eTo 2006 roa) MOXKHO cKadaTh U
MIOCMOTPETH YIIOMSIHYTHIE TEXHOJIOTHH B MX TIPEIBAPUTEIHHBIX BEPCHAX HA CYIIECTBYIONIIX
Bepcusax Windows (XP u 2003) u Ha 6era-Bepcun Vista.

AnbmepHamueHble mexHoJsiocuu

Kakumu kpuTepusiMu HaJlo MOIH30BATHCS, YTOOBI BEIOPAThH MPABMIILHYIO TEXHOIOTHIO
JUTSL peaTu3aliiy MoJIb30BaTeNIbCKOTO HHTep(delica B BameM npuiokeHun? Kakue TexHomorun
HaJI0 pacCMaTpUBaTh U KaK CeNaTh BHIOOpP?

e Remoting
DTy TEXHOJIOTHIO CJICyEeT BRIOUPATh, ECIIH BBl PEATU3YETE MEKTOMEHHOE
B3auMozeicTBHe. Takke CTONT OCTaBaThCS HAa TEXHOJOTMU Remoting B cirydae, eCiiu BB
peaM30BaIM CUStOM MPOTOKOJIBI MIIA (hOpMATTEPHI (B 3TOM ClTydae IS mepexojia Ha
WCEF notpelyroTcs 3HaUUTeNbHbIE IPABKU KOJ1a)

o \Web-services
Bce eme cnemyet BRIOUPATH JUIsl CO3/IaHUsT OM3HEC-TIPUIIOKEHUN, B PAMKaX KOTOPBIX
CO3JIal0TCS MHTEpOIIepadeNbHbIe BeO-CEPBHCHI, TToepkuBaromue WS-* crannaptel. B
koH1ie koH1oB, WCF eiie oka He BBITYIICH

e DCOM
Crnenmyet BEIOMpATh Ma30XUCTaM, KPYTHIM MApHSM, a TAKXKe TEM, KTO JIO CHX TT0p
ucnons3zyer Windows 95.

¢ Windows Communication Foundation
Crnenyer BEIOMpATH UCCIICIOBATEIISIM, CTYICHTaM, a TAK)KE TEM, KTO YXKe ceiiuac Xo4eT
C03/1aBaTh MHTEPOIEpadeIbHBIC CEPBUCHI OYAYIIET0 U KOTO HE MyTraeT TeKYIIHA CTaTyC
0eThl 3Tol TexHoJoruu. [Tocne GpuHATBHOTO penu3a 3Ta TEXHOIOTHS — BRIOOD IS BCEX
CUTYallUi, KpOME, BO3MOKHO, MEKIOMEHHOTO B3aMOICHCTBUSI.

Ccbinku

http://blogs.msdn.com/richardt/archive/2004/03/05/84771.aspx — Remoting He ncdye3Her
http://www.topxml.com/WSCF-WCF/re-4947 Serialization-vs--Encoding.aspx — Cepuanuzanus
u encoding

http://en.wikipedia.org/wiki/Windows_Communication_Foundation — Bukunenus npo WCF
http://windowscommunication.net/Default.aspx?tabindex=0&tabid=1 — CoOcTBEeHHO, OT aBTOpa
(TIOJIe3HBIH pa3en «CaMILTbD)
http://msdn.microsoft.com/winfx/technologies/communication/default.aspx — MSDN npo WCF
http://msdn.microsoft.com/windowsvista/support/fags/communication/default.aspx — FAQ mpo
WCF

http://blogs.msdn.com/drnick/default.aspx — 6sor oguoro u3 cosnareneii WCF
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http://staff newtelligence.net/clemensv/Permalink,guid,5df62¢43-67fb-488¢-a70e-
¢29b9055a984.aspx, http://staff.newtelligence.net/clemensv/Permalink.guid.b2d3cfal-f3¢3-
4aed-8ec7-503fe5c21151.aspx u
http://staff.newtelligence.net/clemensv/PermaLink,guid.41d6ef20-e3e1-4277-bd3e-
2¢f414d209bd.aspx — GJIOT ¢ HHTEPECHBIMH TEXHUYCCKAMH JICTAISIMHU PEau3allii CEPBUCOB
WCF

http://mtaulty.com/blog/(bdneuwaxcrmiowrztkaxxeud)/default.aspx — eme ogud 60T ¢
naTepecHocTssMu 0 WCF (Hampumep,

http://mtaulty.com/blog/(yyz4dyxqgla3jvur55 lut2tkiu)/archive/2005/04/04/1761 .aspx)
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Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"

JNlekumnsa 5. Apxutektypa SOA, Beb6-cepBucbl, WCF n ctanpaapTbl
WS-*

(2 nexuun)

SOA

JoMunupyromei napaaurMoin s co3gaHusi ON3HEC-TIOTUKHU MPUIIOKEHUS SIBIIACTCS
00BEKTHO-OPUEHTUPOBAHHBIN TI0AX01. OIHAKO, /IS PeaTH3aliyi B3aUMOICHCTBHS IPHIIOKEHHUH
3TOT MOAXOJI HE CTOJIb YCIeleH. /s Takoro B3auMoecTBUS OKa3alloch ropa3io yaooHee
MIPEJCTABIATH IPUIIOKEHUS KaKk HabOp CEPBHUCOB.

Ha mponutoit nexmum Mbl 00Cyk1anu BeO-cepBUCH 1 UX OCHOBHBIE cTaHAapTel: HTTP,
XML, WSDL, SOAP u UDDI. 3to npekpacHble CTaHAapThl, KOTOPbIE IPHUHATHI BCEM MUPOM, U
KOTOpkIe paboTaioT. BepHee cka3ars, OHM MPEKPACHBE IMEHHO TEM, UTO PabOTaioT, a B
OCTaJbHOM OHH (OCOOEHHO MOCIIEAHUI) UMEIOT U HEKOTOphle HenoctaTku. Ho, HecMoTps Ha
HEJOCTaTKH, UMEHHO 3TOT CIIOCO0 B3aUMOJICHCTBHSI ABIISETCS MMOCIEIHUM CIIOBOM B HEJIETKOU
HayKe CO3IaHuUs HHTeponepadeNbHBIX MPUIIOKEHIH, paOb0TaIOMUX B CETH.

OpnHako, sl Cepbe3HbBIX 3a]1a4, JJIsl OpraHU3alui HETPUBUATBHOTO B3aUMOJICHCTBUS
BeO-cepBucoB, Toibko WSDL/SOAP/UDDI venoctarouno. [Touemy, Kak ¢ 3TUM CIIpaBUTHCS, U,
npuyeM TyT WCF, MbI 1 00CcyIuM Ha 3TOH JIEKLIUU.

lMpuHyunsbl SOA

B ocHOBe apXuUTEKTypbl, ODUEHTUPOBAHHON Ha CEPBUCHI, JIEKAT CIAEAYIOINE TPUHIUIIBL:

e SOA sBnsieTcst pacrpeaeneHHoN

® CTPOUTCS C HCIOJB30BaHUEM CIa00CBA3aHHBIX HHTEP(EHCOB

e (0asupyeTcs Ha OOIIETPHUHATHIX OTPACIIeBBIX cTaHaapTax (Takux kak XML, HTTP,
WSDL, SOAP u UDDI)

® TIPOEKTUPYETCS C OPHEHTALHEH Ha MPOIIECCH (process-centric) ¢ UCIIOIB30BaHUEM
CEpPBUCOB, KAXKIBII M3 KOTOPHIX OPHEHTHPOBAH Ha PEIICHNE OTIENBHBIX 3a1ad (task-
centric)

[Ipu 3Tom cTout nomuepkHyTh oTImuust SOA ot OO-noaxona:

e Paznenenue cxembl, a He kinacca. B SOA kiueHTHI 00IIAIOTCS ¢ CEpBUCAMU TOJIBKO Yepe3
cTaHmaptHeid XML-unTEpdeiic

e CepBucsl aBTOHOMHBI. CEepBUCHI T'APaHTUPYIOT KOHTPAKT, HO B OCTaJIbHOM CEPBUCHI U
KIIMEHTHI He3aBUCHMEL. OHH MOTYT OBITh HAIMCAHEI HA Pa3HBIX S3BIKaX, padOTaTh Ha
pasubix matgopmax (CLR unu JVM, Windows unu Linux) ¥ paznuyaThes IPOYUMH
JEeTaIIMU

e ['paHUIBI 3aJa10TCS SIBHO, B OTJIMYME OT NPEABIAYIINX TEXHOIOTHX (Takux kak DCOM),
/I TJIAaBHOMU 1eNTbI0 OBLIO CKPBITh Pa3iinyKe JOKAJIBHBIX U yIAIeHHBIX 00bEeKTOB. B
KadecTBE KOMMEHTApHS K 3TOMY IIYHKTY IIpeUIaraeTcs BCMOMHUTE aTpHOYTHI KOHTPAKTa
WCF-cepBuca — MbI sIBHO IOMEYaeM, YTO U Kak J0JKHO nepenasatbesi. B WCF nudero
HE CTaHOBUTCA IEMEHTOM KOHTpaKTa CEpBHCA WK KOHTPAaKTa JaHHBIX 110 YMOIYaHHUIO.

Moyemy Hedocmamo4Ho cessmoli mpouyb!

[Touemy xe HenocTarouno nmpocto WSDL/SOAP/UDDI? Otset npoct: monpooyiiTe,
CKaXkeM, CAEeNaTh CEPBUC, KOTOPBIH, 00LIasICh C APYTUM CEPBUCOM, HIU(PYET COOOIIEHHUS.
3ammdpoBaTh-TO BB €r0 3amugpyere, a Kak Ipyrue CepBUCH MOHMYT, KaKOH allrOpUTM
UCTIONB30BaTh uis aemmparun? KonedHo, MOXKHO MCIIONB30BaTh CaMbIii paclipOCTPaHSHHBIH
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anroput™ nmdpanun (DES), HO, K coXkalleHHIO, 3TOT aITOPUTM O(UITHATIEHO PEKOMEHIYeTCs He
HCIIONIB30BATh BBULY C1a0o0ii 3amminenHocTr. [loaToMy BameMy U IpyTuM cepBHCaM Hazlo
JIOTOBOPHUTHCS: KTO KaKoil BU MM (paLiy IIOHUMAET, ¥ KAKOB HAWITYYIIIHI alNrOpUTM,
MIOJICPKIBAEMBIHN BalllM M KOHKPETHBIM IPYTHM CepBHCcOM. Kak 3To cienaTs, eCiii BB 3apaHee
HE MpeICTaBIsIeTe, KAaKHUe CEPBUCH OyIyT K BaM obpamathes? Hukak. CoOCTBEHHO, STHM
BOTIPOCOM U 3aHUMaeTcst oauH U3 WS-* ctanmaptos moja HazBanueM W S-SecurityPolicy.

[MousATHO, YTO TaKUX HHOPACTPYKTYPHBIX MPOOIEM IIPH CO3IaHUN BeO-CEpPBHUCOB
BO3HHUKaeT OOJIBIIOE KOJIMYECTBO — BCE TO, YTO IABHO PELIEHO B MpeJiesiaX 0 HOTO KOMITBIOTEpa,
TeTeph HA/I0 MIEPEHECTH B TETEPOTCHHYIO CPEAy HHTEPHETA.

ws-*

Wrak, WS-crangapThl. DT CTaHIAPTHI H3HAYAILHO HE OBUTH CTaHIapTaMH, a ObLTH
cnenudukanusmu. [lpumgymana 3tu crienuduKaniy opraHu3anus mox HazsanueM « Web-services
interoperability organization» (WS-I, http://ws-i.org), opraHu3zaius, B KOTOPYIO BXOJIST BeIyIue
urpoku mupoBoro I T-peiHKa, Takue kak Microsoft, Hewlett-Packard, IBM, BEA Systems,
Oracle, Sun Microsystems u npoune. [1o xo1y BEIpabOTKH KOHCEHCYCa MEKIY ITUMU
KOMITaHUSIMU (ITO HE BCET/IA MPOCTO, T.K. MHTEPECHI MX BECbMa Pa3IMIHBI) 3TH CHENU(PUKAINN
MMOTUXOHBKY CTaHAApTU3YIOTCS (depe3 Takue opranuzanuu kak OASIS) u cranoBsiTcs
OTKPBITBIMH BCEOOLTMMH CTaHIapTaMU.

Ha mannbiii MomenT WS-crienudukaruii 6ompire 50, 9acTh U3 HUX CTaHIApPTU30BaHa,
4acTh ellle TOJIbKO pa3padaTbiBaeTca. MHOTrHe U3 pa3padaTbiBaeMbIX (M 00CyKIaeMbIX Ha 3TOH
JIEKIMN) CHEeIU(UKAINHN 3aIUIICHE aBTOPCKUMH IIPABaMH, TOITOMY B KaXKIOM KOHKPETHOM
clly4ae HaJlo CMOTpPETh Ha CTaTyC JOKYMEHTA U YCJIOBHUS JIMLIEH3UPOBaHUs. 3a4acTylo B OJIHON U
TOM ke 00sacTu eicTBUS crienn(UKAIMU CYIIECTBYIOT HECOBMECTUMbIE KOHKYPUPYIOIIUE
CTaHIAPTHI (3a9aCTYIO 9TO IPOTUBOCTOSHIE KOMITaHUH BOKpYT Microsoft u koMnanuit BOKpyT
Sun Microsystems)

WS-*u WCF

Beuto OBI KpaiiHe YTOMUTENBHO PACCMAaTPUBATh Bee cTaHmapThl WS-*, kK TOMY ke OJTHOI
JIEKIIMH Ha 3TO SIBHO HejpocTaTouHO. [103TOMY MBI paccCMOTpPUM B TOW WIJIM MHOM CTETICHH
mopOOHOCTH TOJNBKO T€ CTAaHIAPTHI, KOTOpEIe moaaepxkanbl B WCF:

e WS-BasicProfile
e WS-ReliableMessaging u WS-RM Policy
WS-Addressing
WS-Security
WS-Policy u WS-PolicyAttachments
WS-MetadataExchange
WS-Trust
WS-SecureConversation
WS-Coordination
WS-Transaction
WS-AtomicTransaction
SOAP Message Transmission Optimization Mechanism (MTOM).

Tekywast noddepxxka WS-*

[Toka MBI HE IEpETIUT HEOCPEACTBEHHO K PACCMOTPEHHIO CTAaHAAPTOB, 00OCYANM
TEKyILYyIo X nojaepxky. B camom nene, WCF erie He Bbilia, a UHTEpOIIepadenbHble BEO-
CEPBUCHI C HETPUBUAIBHOH JIOTHKOW B3aWMOJICUCTBHSI XOUETCS TUCATh yxKe ceituac. Koneuno
e, PealT30BbIBaTh 3TH CTaHAAPTHI pyKamu, popmupys naketsl SOAP camocTosTenbHO (4TO
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TEOPETUYCCKH U TPAKTHYECKHA BO3MOXKHO), JIEJI0 HeOIarogapHoe U He Bcerna crosiiee. Pa3Heie
BEHJIOPHI TIpEJIaraloT CBOM pemeHus 3Tol npodaemsl. Tak, Microsoft mpeanaraet aanoH K
Visual Studio o nazBanuem Web-Services Enhancements, mocnenHsist Bepcust uMeeT HOMeEp
3.0
(http://msdn.microsoft.com/webservices/webservices/building/wse/default.aspx?pull=/library/en-
us/dnwse/html/newwse3.asp). IBM paspabotana nponykt ETTK-WS (Emerging Technologies
Toolkit for Web-Services, http://www.alphaworks.ibm.com/tech/ettkws). 3Ti mpoIyKThI
MOIICPXKUBAIOT HEKOE MOJAMHOKECTBO WS-CTaHIapTOB M 00J1€Tr4atoT pa3pabdoTUHKy CO3TaHHE
Be0-CEPBUCOB, BBIMIOJHSAS 32 HETO HEKOTOPYIO pabOTy IO peau3aliui BeO-cepBuca ¢ STHMHU
CTaHJIapTaMHu.

WS-BasicProfile

WS-BasicProfile — 310 camblii IepBbIi CTaHAAPT, OMUCHIBAIONINI HA0OOP OCHOBHBIX
CTaHJIaPTOB, KOTOPBIC BbI JJOJDKHBI MTOIJIEPKHUBATH IS TOTO, YTOOBI Balll CEPBUC MOT OOIIATHCS C
IpyruMHu. Brl MOXkeTe He moIepKUBaTh KaKue-muoo npyrue crenudukammy, Ho WS-
BasicProfile Bl 00s13aHBI TO/IIEPKAT.

Texymas Bepcus atoro cranaapra — WS-BasicProfile 1.1 — Bkirogaer B ce0st:

e SOAPI.1
e XML 1.0 Second EditionML 1.0 second edition
e HTTP/1.1
e WSDLI.1

e UDDI Version 2 XML Schema

e UDDI Version 2.04 API Specificaion

e UDDI Version 2.03 Data Structure
B nansbIii MOMEHT BezieTcst paboTta Hall Bepcusmu 1.2 u 2.0, KoTopble OyIyT BKIFOYATh B ceOs
pacmupenHsid Habop WS-cneundukanuii (B yactnoctu WS-Addressing 1 MTOM).

WS-ReliableMessaging

OcHOBHas I1eIb 3TOTO CTaHapTa — CO3/1aTh MEXaHU3M JJIST HAJEKHOI TOCTaBKH
COOOIIIEHH, YTO HE TaAPaHTUPYETCS UCIONIB3yeMbIM BeO-cepBrucamu rmpoTokosiom HTTP. WS-
ReliableMessaging («HafexkHbI 0OMEH COOOIIEHUSMM») OMPEAEIISET MPOTOKOI COOOIIECHUH,
TpeAHa3HAYCHHBIA 11 HACHTU(QHUKALINH, OTCIIC)KUBAHIS U YIPABICHHUS JOCTABKOH COOOIIEHMIA
MEXIy cepBrcoM u kineHTaMu. WS-ReliableMessaging npenocraBisieT THOKYIO CXeMy
MOJTBEPIKCHUSI, C IIOMOIIBI0 KOTOPOH MOJIyYaTeNlb MOKET OIHMCATh PsIJ COOOIICHUH, KOTOpPhIC
ObUTH WK He OBUTH TOCTaBIEeHB. KpoMe Toro, 3Ta TeXHOJIOTHS MOAACPKABACT d(P(PEKTUBHBIH
MEXaHH3M YIOPSIOYUBAHUS, KOTOPBIH FAPaHTHPYET, UTO aAPECaT IMOIydaeT COOOIIEHHS TOYHO B
TOM TOPSIKE, B KOTOPOM OHH OBUIH OTOCHAHBI, K B CIIydae MHOTOKaHAJIBHOM MEPECHUIKH HITH
W3MEHEHU MTOPsIKa BCIIEACTBUE TOBTOPCHUS OTIIPABKH.

Nrax, WS-ReliableMessaging obecnieunBaeT He3aBUCHMOE OT TPAHCIOPTHOTO
MPOTOKOJIAa KauecTBO 00cyxuBanus (quality of service) — cOOOIICHHS TTOTYYarOTCs] POBHO OJMH
pa3 v B TOM MOPSIIKE, B KOTOPOM OBLTH MOCTAHBI.

Huis Toro uto6s1 Bam WCF-cepBrc nojiep xuBai HaJexKayto JOCTaBKY COOOIIEHUH, BB
JTOJDKHBI HCTTOJTb30BaTh cBsi3biBanne WsHttpBinding.

Y WS-ReliableMessaging ectb koHKypHpyomuii crangapt WS-Reliability, koTopsiit
SIBTISICTCS] CBOOOTHO MCTIONB3YEMBIM.

WS-Addressing

WS-Addresing — cnenmdukanus-Hacaeqauk WS-Routing. DToT cTaHmapT onuchiBaeT
MEXaHH3M aJpecaliii COOOIICHHS B 3aBUCUMOCTH OT €T0 COJICPIKaHUs, HO BHE 3aBUCHMOCTH OT
TPAHCIIOPTHOT'O POTOKOJIA. 3aueM 3To Haso? [Ipeanonoxum, BaM Hy»KHO C IIOMOIIbIO BeO-
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CepBHUCa OTIPABUTH COOOIIEHNE, KAaKUM-THO0 00pa3oM 3alUTHUB €ro OT Uy>KuX ria3. Ha manHbIi
MOMEHT Y HaC €CTh TaKHe TPAHCIIOPTHBIE MEXaHU3MBbI, Kak, Hanpumep. SSL. OnHako, 3ToT
CIOCO0 FOJUTCS, €CIIU Ball CEPBUC 00IIAaeTeCh C KIIMEHTOM Hampsamyo. Ecnu ke no nytu
COOOIIEHHS OT CepBHUCA K KIMEHTY BO3HUKAIOT JOTIOIHUTEIBHBIC IYHKTH Ha3HAUCHIS, 3a/1a9a
yenmoxasercst. Kaxxaplit TOMOTHATENBHEIH TyHKT Ha3HAYEHUSI JOJDKEH OTKPBITh HoBoe SSL-
COEIMHEHHE CO BCEMHU HEOThEMIIEMBIMHU HAKJIAJHBIMU PACX0laMH Ha KOAUPOBAHUE.

C nomotpro WS-Addressing MoxkHO o0ecrieunTh Tak HazbiBaeMyto “‘end-to-end”
6e3onacHocTh 00menus. Mcnons3yss WS-Addressing MOskHO KOJUPOBATh TOIBKO
YyBCTBHUTENbHBIC YaCTH COOOIICHNUS, a HE BCE COOOIIEHHUE, TaK YTO IIPOMEKYTOTHBIEC ITYHKTHI
MOTYT POCMATPUBATh OCTANLHBIE, OTKPHITHIC YaCTH COOOMICHUS, M Ha IX OCHOBE pelIarh, Kyaa
JIaNbIle OTIPABUTh COOOIIEHHUE, 4 TAKXKE OCYIIECTBISITH KAKHE-TO TOMOIHUTENbHBIE 1eHCTBUS
KaK-TO: IIPOTOKOJIMPOBAHUE/IOTTHPOBaHNE HH(POPMALIUH, JOOABIEHHE CBOUX 3aTOJIOBKOB U T.II.
WS-Addressing mpu 5ToM He moyiaraercsi Ha TpPaHCIOPTHBIE MPOTOKOJIBI (Takue Kak SSL) u
MOXeT paboTaTh ¢ Pa3HBIMU IIPOTOKOJIAMH.

WS-Security

WS-Security — cambrii 6omb110# 13 cTanaapToB WS-*. DT0 Jake He OJIMH CTaHAAPT, a
HENBIH Ha0Op CTaHAAPTOB, KaXKIIBIH M3 KOTOPHIX OTBEYAET 32 OTACIBHBIN aCleKT 0€30IIaCHOCTH:

e  WS-Trust
WS-SecurityPolicy
WS-Policy
WS-SecureConversation
WS-Authorization
WS-Federation
WS-Privacy

WS-Security onmucsIBaeT 0CHOBHBIC MEXAaHU3MBI JJIS TOCTIDKEHHUS IIEJIOCTHOCTH (KOTIa
MOJTy4aTeNb MOKET OBITh YBEPEH, UYTO IPUHATHIC UM JaHHBIC HE H3MEHSUTUCH IIPH Iepeade)
¥ KOHOHUIECHINAIEHOCTH, TApaHTHPYIOIIEH 3aIIuTy eperaBaeMoi HHPpOpMaIuu
OT HECAaHKIIMOHUPOBAHHOTO MpouTeHus. OH TaKkXkKe ONMpeessieT MOPSI0K OTIPABKU MapKEPOB
3aIUTHI, HAIIPUMEp KOMOWHAIMN IMEHH TI0JIb30BaTeNs U napoirs, omnera Kerberos mmm
ceptudukara X.509. bonee cneunanu3upoBanHble cTaHAapThl Harogobue WS-Trust yTouHstoT
ocHOBHOI cTannapt. Kak u B ciy4ae ¢ Basic Profile, cymectByet Basic Security Profile,
KOTOPBIN 00bequHsIeT B cebe HECKOJIbKO CTaHAAPTOB B KauecTBe 6a30BOro Habopa.

Cremuduxanus Basic Security Profile moBoibpHO HEOOMbINAs, T.K. OMUPAETCS HA
CYIIECTBYIOIINE CTAHAAPTHI KPUIITOTpaduu: Tak, CKaXKeM, sl MOJIUCHIBAHUS COOOIICHUS
KITI04oM Hcnonb3yetcs cranaapT W3C, HassiBaeMblii XML Signature. [loanucanHble TaKUM
00pa3oM cooOIIeHNsI UMEIOT B 3aT0JIOBKE TeT Signature, OMMCHIBAIOIINAN, B YACTHOCTH, AlTOPHTM
i panuy U caMo 3HAYCHHE TTOAIUCH.

WS-Security nmpemaraet norpscaroie ruOkuif MoAX0A K Ieperade 1 MpoBepKe
HUACHTH(OUKATOPOB, KOTOPHIA, OMHAKO, HAKJIAIBIBAET OJHO BAXKHOE OTPAaHHICHHUE: TBE CUCTEMEI,
oTBeyaromue TpedoBaHmsiM W S-Security, MOTYT 0Ka3aThCsl HECTIOCOOHBIMHU ayTEHTH(UIIMPOBATD
Ipyr npyra. Tak, onHa cucTeMa MOKeT HOIepKUBaTh ToIbKo Kerberos, npyras — ToIbKO
ayTeHTU(HUKALHIO ¢ HUPPOBOM MOAMUCHIO Ha 0cHOBE cepTu(dukaroB X.509. CooTBETCTBUS
cneruduranmu WS-Security HEZIOCTATOYHO — HEOOXOAMMO MPUHTH U K COTJIAIIICHUO
0 TIOBOJY MCIIONE30BaHMUS KOHKPETHBIX THIIOB MapKEPOB 3aIIHTHL

Kak amo peanu3oeaHo

JIro60e SOAP-co001meHE MOXKET OBITH JOIMOIHEHO HEOOA3ATEIHLHON YACTHIO —
3aroJIOBKaMH. JJIEMEHTHI 3aroJIoBKa MepeaatoT HHHOpMAaIUio, KOTopast SIBJISIETCS YaCThIO
MIPOTOKOJIa HHPPACTPYKTYpHI. 3aroioBku SOAP cTporo THIU3WPOBAHBI U POJIb KAXKIOTO U3 HUX
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oTpe/esicHa UMEHEM €r0 JIEMEHTA, OTPEIEIIAIEMBIM ITPOCTPAHCTBOM MMEH. 3ar0JIOBKH MOTYT
OBITH 00S3aTENILHBIMU M HE 0053aTEIEHBIMH, 00S3aTEIILHOCTD ONPENEISIETCS C IIOMOIIBIO
atpuOyTta soap:mustUnderstand.

Wudopmanust, KoTopast ONUCHIBAET MOJCPKAHHBIE BeO-CEPBUCOM CTaHIAPTHI
conepxkutcs B 3arojioBke SOAP-konBepra. Hanpumep, s WS-Security 3T0 MOXKET BBITIAICTD

Takx:
<S11:Envelope>
<S11:Header>
<wsse:Security Sll:actor="__." Sll:mustUnderstand=""___.">
</wsse:Security>
</S11:Header>

</S11:Envelope>
Takxum 00pazom, 3aroJJIOBOK MOXKET COCPIKATh TET'H, OTHOCSIIUECS K pa3HbIM W S-cTaHIapTam,
BCIIEZICTBHE MOIYIbHOCTH, Tipucyteit SOAP.

Tern HammogoOue <wsse:Security> MOTYT BKJIFOUaTh mapamerp mustUnderstand. Eciu aTot
napaMmeTp paseH "true" To moy4arenb JOJDKeH creHepupoBaTh omnoky SOAP, eciiv oH He He
MOJIZIepKUBAET JaHHYIO crienuuKkanuo (B HameM ciydae WS-Security). «[lognepxuBaer
3HAYUT TO, YTO MOTyYaTeIh MOKET HHTEPIIPETUPOBATH COOTBETCTBYIOMIYIO Xml-cXemMy u
CJIeIOBaTh TPEOOBAHUSAM K 00pa0OTKE MPABHJI, KOTOPBIE OIMCAHBI B COOTBETCTBYIOIICH
crienu(uKaIny.

WS-Policy u WS-SecurityPolicy

Kak >xe B3auMOJICHCTBYIOIIMM CTOPOHAM «IOTOBOPUTHCS 00 MCIIOJIb3YEeMOU TIOJTUTHKE
oesomacHoctu? s atoro ciryxut cienugukanus WS-SecurityPolicy. [Tonb3yschk 3Toi
crienuguKanyeil, Ball CepBUC YKa3bIBACT, KAKME MEXaHU3MbI 0€30ITACHOCTH OH MOICPIKUBAET,
U, €CJIH €CTh MPEANOYTSHHUS, KaKOM U3 3THX MEXaHU3MOB OH HCIIOJIb30BaJ ObI B TIEPBYIO
odepenb.

WS- SecurityPolicy He cnienn¢uiupyer, KAK Bami cepBuc NomKeH peann30BhIBATh
0€30MacHOCTh, OH TOJIBKO MO3BOJISIET BAILIEMY CEPBUCY U €T0 KIIMEHTaM JIOTOBOPHUTHCS 00
UCIIOJIb30BAHUU MEXaHH3MOB 0€30MMaCHOCTH, MOHATHBIX 00CHM CTOPOHAM.

WS- SecurityPolicy ocHoBan Ha cnienudukammu WS-Policy, koTopas CiryxuT JUist
YKa3aHHs YTBEPXKICHHUH (assertions) o moAIepKMBaeMbIX BapHaHTaX B3auMmojaencTus. Ha oty
cneruduranuto takxke onupatorcs WS-Trust m WS-SecureConversation.

WS-Trust

Mapkepsl 3amuTel — ocHOBa W S-Security, oJJHaKO OHH KakK ObI TIOSIBIISTFOTCS M3
HUOTKY/JIa, TAK KaK MEXaHU3MBbI UX CO3JIaHHs HE ONPEeJIeIeHEI. J[eo B TOM, 4TO HapSIy C
pa3HBIMU BUaMU MapKepOB 3allIUTHI CYIIECTBYIOT Pa3IMuHbIe CIY>KOBI 1715 uX 00padboTku. Tak,
9T00BI OMyunTh OmiieT Kerberos, cienyer csazathes ¢ Kerberos Key Distribution Center
(KDC), a yto6s1 nomyuuts ceprudpukar X.509 — ¢ ceprudukanmonssiM rentpom (Certificate
Authority, CA). Onpenensis ciocoObl BHeapeHus OmteToB Kerberos u ceptudukaros X.509 B
crannapthelii XML, WS-Security He onucsiBaeT cioco0s! npuMeHeHnss SOAP aiist cBsizu ¢
KDC, CA umn npyroit cimyx00ii 06pab0oTK1 MapKepoB 3aIUTHL.

Oty npobnemy pemaer WS-Trust. Llens 3Toi# cnennpukanuym — OnpenenuTh MEXaHn3M
3ampoca MapKepoB 3allUThl OT COOTBETCTBYIOMIMX CiIyk0, Takux kak KDC wimu CA. [lomyctum,
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KJIMEHT X04eT 00paTuThes K BeO-cepBuCy A 1 BeO-cepBucy B. JlomycTum Takxe, 4To Ajs
ayTteHTHHUKaIK BeO-cepBUcy A Tpebyercs ouner Kerberos, a Be6-cepeucy B — nmdpoast
MOJIUCH U COOTBETCTBYIOMMMN cepTudukat X.509. Knuenry cnenyer HanpaButh SOAP-3ampoc
K ciyx0e mapkepoB 3amuThl (T. €. kK KDC) u 3anmpocuts 6mtet Kerberos, BKIIFOUCHHEBIH B
aneMeHT BinarySecurityToken. 3aTeM KIHEHT MOXeT oOpaiaThcs K BeO-cepBUCY A, mepenan
eMy nosryueHHbIH 6uner B SOAP-coobmieHnn yepes aneMenT Security. Jlajgee KinueHT
oOpamaeTcs k ciyx0e MapkepoB 3amuThel (CA), 3anparmsas ceptudukat X.509. [Tomyuus ero,
KIIMEeHT oOpaiaercs K BeO-cepBucy B, nepenaB noiay4deHHbIH cepTU(UKAT U COOTBETCTBYIOLIYIO
UG POBYIO TIOAIHCE.

WS-Trust onpenenser mopsIoK 3alpocoB K cIyk0aM MapKepoB 3aIUTHl U OTIIPABKY
OTBETOB Ha ATHU 3aIPOCHL.

WS-SecureConversation

WHorna quis pereHust mpo0i1eMbl JOCTATOYHO 0OMEHSATHCS Mapoi COOOIIEHUH.
Hanpuwmep, aToro Oynet 10CTaToOYHO JUII MHUIHAIIUN OJHOHM YIaJICHHOH oTepaliuu.

Ho monmyctum, 9T0 IpHIIOKEHUSIM HY)KHO 0OMEHSThCS 00sbuM yuciiom SOAP-coobienui,
CKa)kKeM, JUTS IIPOBEACHUS CEPUH omepanuii. B Takux cirydasx mosie3Ho co31aTh HEUTO BpOIe
obmrero koHTeKcTa 3anmThI (shared security context) st IBYX MpHIOKeHUHA. TUTHIHBIM
croco6oM MPUMEHEHHS TAKOTO KOHTEKCTa MOXKET OBITh OIpe/IeIeHUe CPOKa JeHCTBUS
mH(POBATFHOTO KITFOYA, HCIOIB3YEMOT0 TP JaHHOM oOMeHe. Hampumep, 1Be CTOPOHEBI XOTAT
€03/1aTh CUMMETPUYHBIN KIIFOY U MCIIOJIb30BaTh €0 B TEUEHUE CPOKA KU3IHHU ONPEeIEHHOTO
koHTekcTa. ([IpumepoM, He OTHOCSIIUMCS K BEO-cepBHCaM, MOKET CITy>KUTh SSL, Tie mis
mu@poBaHUA KaXJI0T0 HOBOTO CeaHCa CO37aeTCsi COOCTBEHHBIN KIIHOY. )

WS-SecureConversation onpezaensier XML-Tumnsl 1 B3aumoeiictus (interactions),
MIO3BOJIAIONINE CO37[aBaTh KOHTEKCTHI 3aIIUTHl M COOTBETCTBYIOIIIE UM KIIFOYH — T. €. KITIOYH,
UCIIOJIb3yeMble TOJIBKO B TE€UEHUE JaHHOTO ceaHca. OCHOBOM ATHX MEXaHU3MOB CIIYXKHT DJIEMEHT
SecurityContextToken. CortacHo JaHHO# crielUpUKAINHA KaXKAbIH KOHTEKCT 3aIlUThl UMEET
uMs 1 obumit cexpet (shared secret), Tak uto snemeHT SecurityContextToken MoxkeT comepxartb
BIIOKEHHBIH 31eMeHT Identifier, onpenensromuii yHukaabHOE UM JJ11 KOHTEKCTa, U OJIUH U
HECKOJIBKO 3aII(pOBaHHBIX KITFOYEH ISl IPIMEHEHUS B TAHHOM KOHTEKCTE.

HezaBucumo ot criocoba co3iaHusi KOHTEKCT 3aIIUThI BCETIa COACPKUT OOIIUN CEKpeT,
HapuMep CUMMETPHUYHBIN KITIOY. DTOT KIIF0Y MOXET HCIIOIB30BATHCS IS IPSIMOTO
mudpoBaHus WK oanucH coobmeHunit, Ho WS-SecureConversation He peKOMEHIyeT TaK
nenatb. besomacHee OyaeT co3gaTth Ha OCHOBE OOIIETO CEKpeTa KOHTEKCTA 3aIIUTHI OHUH HIIH
HECKOJILKO MPOM3BOIHBIX Kitouei (derived keys). B cienmgukanuu onucan anropuTM Co3aaHus
MIPOU3BOIHBIX KJIFOUeH, OCHOBaHHBIN Ha ctaHaapte TLS. OaHako cTaHgapT He TpeOyeT
00513aTeTTHPHOT0 MIPUMEHEHHSI JAHHOTO aJITOPUTMA, TIO3TOMY IPOHU3BOIHBIC KITIOYH MOTYT
C03/1aBaThCS JIFOOBIM CIIOCOOOM.

[Noce cozmanmst KOHTEKCTA 3aMIUTH HEOOXOIMMO TOIBKO HICHTH(HINPOBATH €TO
B Kaxx1oM SOAP-coobmenun. Kaxmoit cropoHe yke W3BECTSH KITH0OY (WIIH KITFOUH ),
HEOOXOAMMBI 11 00pabOTKH JAaHHOTO COOOMICHHS, TaK KaK 3TO MOIPa3yMeBaeTCsl KOHTEKCTOM.
[pu rcmonp30BaHIM KOHTEKCTa 3aIIUTHI d1eMeHT Security SOAP-coobmienus Oyaer cogepkarhb
BIIOXEHHBIH 31eMeHT SecurityContextToken ¢ yHHKaTbHBIM HASHTUPUKATOPOM ITOTO
KOHTeKCTa. [1o maeHTuduKaTopy nomydaTesasb COOOMIEHHUS y3HAET 00 NCTIOIF30BAaHUN KOHTEKCTa
3aIIATHL.

WS-MetadataExchange

J11s1 Toro, 9TOOB HHUIIMAPOBATE OOIIEHHE C BeO-CEPBUCOM, KIIMEHTY HAZ0 3HATH 00 3TOM
CEepBUCE HEKOTOPOE KONUYIECTBO HH(OpMAanny, KaK TO:
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e  OcHOBHbIE TPEOOBAHMS U XaPAKTEPUCTHKH cepBHUca (OMMMCaHHBIE ¢ TOMOIIbI0 WS-
Policy)
e  WSDL (noaaepxuBaeMbie METOIBI, MPOTOKOJIBI, ajipeca endpoints)
e XML-cxema OTCBUIAEMBIX U IOJTYYaeMbIX CEPBUCOM COOOILIEHUI
Crierudukanyst onpeenseT TpU TUIIA COOOIIECHUH, TPeOyeMBbIX /ISl HHUITUAIN3AUU
0OIIEHMNSI C CEPBUCOM, @ UMEHHO JJISI TOJYYIEeHHUS YKa3aHHBIX BEIIIE TPEX TUIIOB HHGOPMALIIH O
cepBHcCe.

WS-Coordination

Bce atu cnenudukanyy U craHAapTh IPEKpacHsbl, B CiIydae, Koraa o01amTces ABe
cTOpoHEI. HO OHM HUYEro He TOBOPAT O TOM, KaK OPTaHW30BBIBATh B3aUMOAEHCTBHE HECKOIBKUX
cepBUCOB. Ha naHHEI MOMEHT B BOIPOCE KOOPAMHAIINN CEPBHCOB €CTh HEKast
HEOIPEIeIeHHOCTD, T.K. CYIIECTBYIOT KOHKYPHPYIOIINE HECOBMECTUMBIEC CTAHIAPThI, TAKUE KaK
BPEL4WS, WS-Orchestration u WS-Choreography.

WS-Coordination — 310 cneuuukanus, KOTopas npeajaraeT peeHue s 00beAMHEHUS
HECKOJILKHAX BeO-CEpBUCOB B OJIHY 0011yt0 337a9y. C MOMOIIBIO 3TOH crienupuKauyg MOKHO
nepenaBaTh HEKOTOPHIH KOHTEKCT MEXKY COBMECTHO PaOOTAIONINMHU CEPBHCAMI.
Crieruukaryst onucsIBaeT HHPPACTPyKTypy Ui Takoi koopauHatuu. MadpactpykTypa
BKITIOYAET B ce0s1 0OIIaronrecs: CTOPOHBI M KAK MUHAMYM OIHOTO KOOPIHMHATOPA, KOTOPHIH 1
yIpaBisieT KOHTEKCTaMHU, IO3BOJISS CO3AaBaTh U MOIy4aTh UX.

WS-Transaction, WS-AtomicTransaction u npo4ue mpaH3aKuyuu

BceM BaMm X0po1110 U3BECTHBI TPAIUIIMOHHBIE IBYX(pa3HbIE TPaH3aKIUH, K KOTOPBIM MBI
MIPHUBBIKIIN MIPY pa3padoTKe HACTONBHBIX pHiIokeHnd. Kitaccudeckuii mpumep Takoiu
TpaH3aKL1K — yAaJIeHHE CBA3aHHBIX 3alicel U3 0a3bl JaHHBIX WIIH K€ OJJHOBPEMEHHOE
00OHOBJICHHUE BYX CBSI3aHHBIX TaOJIUIl (HaIIpUMep, IPH IEepeBOE ACHET CO CUeTa Ha CUeT).
TpanuuuoHHBIE TPaH3aKIUH XapaKkTepu3yroTcs abopeuarypoit ACID:

e Atomic (aToMapHOCTh) — TpaH3aKIus aToMapHa (“Bcé MM HUUEero™)

= Consistent (coraacoBaHHOCTB) — IO 3aBEPILCHUIO TPAH3AKI[UK BCE JAHHBIC HAXOJSITCS B
COIIACOBAaHHOM COCTOSIHUU

* Isolated (u3omsiiust) — TpaH3aKIUK HE UMEIOT JIefa C JaHHBIMHU B TIPOMEKYTOUHOM

COCTOSIHUHU (KOTOPBIE MOTJIM MOSIBUTHCS B pe3yJbTaTe NEeHCTBUNA APYruX TPaH3aKIIMN)

* Durable (ycroiiunBocts) — pe3ynbTaT 3adMKCUPOBAHHOW TPaH3aKIIMU HEOOpaTHM (Iaxe

IpU OTKa3€ CUCTEMBI)

WCF noanepxuBaeT TpaH3aKIUN HECKOJIBKUMHU MyTAMHU. OJJUH U3 HUX — B CTUIIE
Enterprise Services, Korza Bbl yKa3bIBaeTe y4acTUE CEPBUCA B TPAH3AKIIUU C TOMOIIBIO

CHETMATILHBIX MTAPaMETPOB aTpUOyTa MOBEICHUS KOHTPAKTA
[OperationContract(TransactionFlowAl lowed=true)]
[OperationBehaviour(RequireTransaction=true,

AutoCompleteTransaction=true)]
void helloWCFQ

{

// say transactional hello
}

B sToM nmpumepe ncnonHeHne MeToa TpeOyeT TpaH3aKIMK — OH MO0 BEITOTHHUTCS B
KOHTEKCTE yXKe CYIIeCTBYIOIEeH TPaH3aKINH, TH00, €CIIA TAKOBOH HET, HAYHET COOCTBEHHYIO.
Ecnu metox BBIOTHUTCS 6€3 UCKITIOUYEHUH, TO B KOHIIE OH HHUIIUUPYET 3aBepllIeHue (commit)
TpaH3aKIUH, YTO CIICIUpHUIIpYyeTcs TapameTpom aTpudyTta AutoCompleteTransacion.

OnHako TYT BO3HHKAET JIBa MOMCHTA:

1. Bce ato Oyznet paborats ToNbKO ¢ cepBrucamu BHyTpu WCF
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2. Ilpu NOCTPOEHUHU CIIOKHBIX PAaCIPEIEICHHBIX IPUIOKEHUN CEMaHTHKA TPAH3AKIUH
CYIIECTBEHHO MEHSETCSL.

Haunewm co Broporo mynkra. TpaH3akiuy, B KOTOPBIX y4aCTBYET HECKOJIBKO CEPBHCOB,
MPUHSTO HA3BIBATh «OM3HEC-TpaH3aKIMAMIY. OHU XapaKTePH3YIOTCSI CBOUCTBAMH,
OTJIMYAONINMH MX OT OOBIYHBIX TPaH3aKIUIi:

e Ou3HEC-JEHCTBHE MOXKET UCTIONHATHCS HEOBICTPO (HApUMep, HECKOJIBKO JHEH) H MOXKET
MOTPEOIIATH OONBIIOE KOIMIECTBO PECYPCOB (B YACTHOCTH COCTOSATH M3 MHOTHX
aTOMAapHBIX TPAH3aKIIUIT)

®  PE3yNBTATHI COCTABILIOMINX ON3HEC-TPAH3aKIINH aTOMaPHBIX TPAH3aKIIHA MOTYT
CTaHOBUTHCSI TOCTYIHBIMHA HA MOMEHT CBOETO 3aBepIICHUS (T.€. 10 3aBeplieHus OuzHec-
TpaH3aKI¥H B 11e7oM!). Pe3ymbTaThl HCIIOMTHEHNS STHX 3a/1a4 MOTYT UMETh BIUSHHE Ha
BHEIITHUE MPOLIECCHI, TAKMM 00pa30M HApYIIAETCS MPUHIIUT H30JSIUH, TIPUCYIIU
TPaIULIAOHHBIM TPAH3AKIIUIM

® OTBET Ha IOJIb30BATEIBCKUI 3aIIPOC MOXKET 3aHATh MHOTO BpeMeHU. JlefcTBUs B
peaJlbHOM MHUpPE — 0100peHHEe YeTTOBEKOM, COOpKa, TPOM3BOJICTBO MIJIH JOCTaBKa - MOTYT
HUMETh MECTO eIl IO TOT0, KaK MOCIaH dJIeKTPOHHEIA OTBET

e B cCIydYae, KOTJa HaJ0 OTMEHHUTH OM3HEC-TPaH3aKIHUIO, IIPOCTO IPEKPATHTE €€ PaboTy
HEIOCTaTOYHO. J{J1 BO3BpaIIeHHs B ICXOAHOE COCTOSHHE MOXKET ITOTPeOOBATHCS
HCTIOJTHEHHE KaKOH-TO OM3HEC-JIOTHKY (KOMIIEHCALIMOHHBIX ONepauuii A KaKI0To U3
MPOJICNIAaHHBIX [IaroB, TYT BO3HUKAET MOHATHE compensating transactions).
ABTOMaTHYECKass KOMICHCAIHS MOXKET OKa3aThCs HEHCIIOITHUMOH, Belb, KaK MBI
YIOMUHAIU TOJBKO YTO, TAHHBIE C MPEABIAYIIHX I1aroB, YK€ MOTIIH OBITh UCTIONb30BaHbI
JOpYTUMH TIpOLIECCaMu

®  YYaCTHHKH OM3HEC-TPaH3aKI[Mi MOTYT HAXOAUTHCS B Pa3HBIX JOMEHAX, YTO MOXKET
oTpe0OBaTh YCTAHOBICHUS JOBEPUTEIHHBIX OTHOIICHHH.

Hanpumep, koraa Bel coOMpaeTech Ha OTABIX, BB IOKYIIAETe C TIOMOIIBIO cepBrca OUiIeT
Ha CaMoJIeT ¥ OJTHOBPEMEHHO OpPOHUPYETE TOCTUHUILY, 3TO MOKHO HA3BaTh OJJHOW TpaH3aKIuel
(BBI T0O TIOJNIETUTE OTABIXaTh, THOO0 HeT). [IpenmomoKum, BB Ky OWIIET, 2 MECT B
TOCTHHHMIIE HE 0Ka3aJoCh. B 3TOT MOMEHT TpaH3aKIIMIO OJHOCTHIO OTKATUTh HE YIAcTCs — BaM
MpHIETCS OTHATh mTpad 3a BO3BpAT aBHadUieTa.

i pacnipeieieHHbIX TpaH3aKIUi pa3InyHble BEHIOPHI CO3AaJH HECKOJIBKO
KOHKYPUPYIOIINX CIICITN(PHUKAIIIN:

e Microsoft, BEA, IBM: WS-Transaction (WS-Tx), koTopas 3BOJIIOIIMOHHpOBaJa B

WS-AtomicTransaction m WS-BusinessActivity
e Sun, Oracle, lona, Arjuna, Fujitsu: WS-Transaction Management (WS-TXM)
e OASIS Business Transaction Protocol (BTP) (3to He cnienmndukanus, a yxe
CTaHIapT)

Hac unrepecyrot cnienudukaiyu ot Microsoft, T.k. uMeHHO o peanu3oBanbl B WCF.
(CobcTBeHHO, ATO OTBET Ha IIEPBOE 3aMEUYaHUE PO TPaH3aKINH B Mupe BeO-cepBrucoB: WCE-
CepBHC MOXET paboTaTh BHYTPH 0AHOH TpaH3akiuu ¢ He-WCF-cepBucoM, B ciyyae, eciiu 00a
noJyiepkuBaroT crierudukanuo WS-AtomicTransaction).

WS-AtomicTransaction ocioBana Ha WS-Coordination (3Ta crienuduxarus
UCTIOJIB3yeTCs s mepenadyn KoHTekcTa). OHa onpenenseT TPOTOKOJIbI I KOPOTKOKUBYIITUX
aTOMapHBIX TPaH3aKIHH.

WS Business Activity Framework onuceiBaeT o0Cy»xaaBiiecs BbIle OU3HeC-
Tpan3zakuy. [IpoTokousl crierudukanuu Business Activity O3BOJIIFOT CUCTEMaM YIIPaBJICHUS
o6usHec-mporeccamu U workflow «obepThIBaTh» CBOM 4aCcTHBIE MEXAHU3MBI B TUIAT(HOPMEHHO-
He3aBUCUMBIH Web-CepBHCHBINM BUJ U B3aUMOJICHCTBOBATH 32 MpeAeiaMi CBOMX JOBEPUTEIBHBIX
TpaHMII.
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SOAP Message Transmission Optimization Mechanism (MTOM).

MTOM pacudpossiBaercs kak SOAP "Message Transmission Optimization
Mechanism" u siBnsiercs cranaaproM W3C. MTOM ctanmgapTusyeTr cnocod onTHMH3AINH
repeadu coodmmennii ¢ momornipio SOAP.

3auacTyio CEpBUCY HYXKHO MepeaTh OOJBIIOI TeKCT WM OMHAPHbIE JaHHbIe (HAalpuMep,
KapTUHKY). [|JI1 nepeaun Takux NaHHBIX BHYTpH coobnierns SOAP ux Halo ceprann3oBarthb B
XML, 4T0 MOKET IPUBECTH K YIBOECHUIO UCXOAHOTO pa3Mepa.

Microsoft mst pemenus npo6nems! ynakoBku SOAP-cooOmenuii nzobpena
cobctrennbrit mporokona DIME (Direct Internet Message Encapsulation), KoTopbIii BXOAWI B
nepBele aBe Bepcuu WSE. Onnako npo6iema ¢ DIME 3akmrouanack B TOM, 4TO COJEPKUMOE
COOOIIEHHS 3aKII0YAIOCh BHE KOHBepTa SOAP, 4TO OBLITO PUCKOBAHHO C TOYKH 3PESHUS
6e3omacHoctd. MTOM xe pemiaeT 3Ty npobiiemMy U corjiacyeTcs ¢ mpouuMu WS-
cnier@uKauIMHy, B 9acTHOCTH, ¢ WS-Security, uto pemaert mpooiemsl 6e3onacHoctd. MTOM
Bxoaut B WSE 3.0 u mognepxxan B8 WCF. [Tomgnep:kka MTOM B 3TuX IBYX TEXHOJOTHSIX
MIPOUCXOUT MPO3PAYHO JJIs B3aUMOJICHCTBYIOIINUX CTOPOH: KOAUPOBAHUE U IEKOIMPOBAHHUE
OMHApHOTO KOHTEHTA COOOIICHHUS IPONUCXOIUT aBTOMATHIECKH (IIOHSITHO J€JI0, €CITH OHU
YCTaHOBJICHBI U Ha CEpBEpE U HA KIIUEHTE).

lModdepxka e WSE

WSE Bepcuu 3.0, nocTynHoe yxe ceifuac, moaaepKUBaeT CIeAyIOle CTaHAapThI:
e WS-Addressing
e MTOM
e WS-Security
e  WS-SecureConversation
e  WS-Trust
WNuctammauus WSE 3.0 mo3BosisieT BaMm BEIOpaTh HECKOJIBKO BAPUAHTOB YCTAHOBKH, CPEIH
KOTOPBIX:
e Tonbko paHTaM-OUOIMOTEKH (711 KIIMEHTOB BalllX CEPBUCOB MM KeE IS
pa3BepTHIBaHUS CEPBHUCA)
o [Ipumepsl U TOKyMeHTaIHA
e Uurerpammro ¢ Visual Studio 2005.

CpaesHeHue noddepxku WS-* 8 mexHonozausix Microsoft

Basic Profile 1.1 el
OCHOBHbIE CTaHAANTBI | °° o X X X A
SOAP 1.1 | X | X | X | X | X
SOAP 1.2 | - | X | - | X | X
WS-Addressing | - | - | X | X | X
DIve | - [ - | [ - |-
Mlepeaaua AaHHbIX X
MTOM | - | - | - | X | X
WS-Security 1.0 | - | - | | |
be3onacHocTb ury X A
WS-Security 1.1 | - | - | - | X | X
WS-SecureConversation | - | - | X | X | X
WS-Trust | - | - | X | X | X
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Basic Security Profile 1.0 | - | - | X | X | X
SAML 1.1 | - | B | B | B | X
“ane““'aﬂ JBOCTABKA | Ws-ReliableMessaging - _ _ _ 5%
'I'na"aa“““" WS-Coordination - - = = X
WS-AtomicTransaction | - | - | = | = | X
MG‘I’&I Aal'llllnle, WS-MetadataExchange | - | = | = | 5 | X
NONUTHRN U WSDL 1. | x | x [ x [ x [x
CBA3biBaHUEe e | : | : | - | - | .
WS-PolicyAttachment | - I - | = | = | X
WS-SecurityPolicy | = | = | = | - | X
WS-RM Policy | _ | _ | B | B | x

(rme ASMX — 3T0 BeO-CEpBHCHI COOTBETCTBYIOIICH BEPCHH)

Ccbinku

http://ws-i.org — caiit WS-I
http://msdn.microsoft.com/webservices/webservices/understanding/specs/default.aspx — Crircox
WS-* cienmdukanuii, monaepxuBaeMbix MS
http://www.uneta.org/article.aspx?article=C835C189-7057-47A7-8552-0962F9678438
http://msdn.microsoft.com/webservices/webservices/understanding/advancedwebservices/default
.aspx?pull=/library/en-us/dnglobspec/html/ws-federation.asp — Federation
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dnglobspec/html/ws-
security.asp — WS-Security

http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/dnglobspec/html/wsspecsover.asp — Bce WS-* ¢ Touku 3peHust MS
http://www.uneta.org/Default.aspx?mnuid=E5SED8936-5C6D-4DFD-8 A3 A-
7CDAD3923183&artID=21665A78-D204-4593-92AA-E7607B31607B — WS-Policy
http://msdn.microsoft.com/webservices/webservices/understanding/specs/default.aspx?pull=/libr
ary/en-us/dnglobspec/html/ws-metadataexchange0304.asp — WS-MetadataExchange
http:/kis.pcweek.ru/Year2004/N32/CP1251/DevApp/chaptl.htm — Crenudukanuu TpaH3aKIuii
oT Sun-mupa

http:/kis.pcweek.ru/Year2004/N31/CP1251/DevApp/chaptl.htm — Crnenudukanuu TpaH3aKIuii
ot Microsoft-mupa

http://www.w3.org/TR/soap12-mtom/ — Crangaptr MTOM
http://blogs.msdn.com/smguest/archive/2005/06/30/434218.aspx — How to do MTOM interop
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/wse3.0/html/3902cfc2-a0f5-
46cc-adc0-44feclalcl65.asp — What’s new in WSE 3.0
http://www.optim.su/cs/2006/2/webserv/WebServ.asp npo WSE 3.0 — mo-pyccku

Kypc co3nan npu nognepxke Microsoft u Belkasoft (http:/belkasoft.com)






Kypc «O0630p nepcniekTHBHBIX TexHONOTHH Microsoft. NET»
I'y6anoB 10.A., maremaTuko-mMexanndecknii pakymnprer CII6IY

Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"
INekuusa 6. Windows Workflow Foundation (WWF)

MNMoHssimue workflow

[Tpu cozganum OGM3HEC-TIPHIOKEHUH O0BITHO PA3INIAIOT HECKOIBKO IIPOIIECCOB!
OnepaioHHbIe (TEXHHYECKUE) TTPOIECCHI: CBsI3b ¢ 0a30ii JaHHBIX, MTOCBHUIKA MOYTHI U T.1I.
Line-of-business (LOB) mporieccsl: mochlTka HHBOKWCOB, MTOJTyYSHHE TIATEKEH

3. VYHHKaJIbHBIE IPOLECCH — MPOIECCHI, KOTOPHIC YHUKAIBHBI IS KOMITAHUH, B KOTOPOH

NPOUCTEKAIOT TaHHBIC MTPOIIECCHI.

OT 3THX TpeX THIIOB MPOIIECCOB HUKYIA HE NETHCS IIPH CO3JaHUH JIF0O0T0 OM3HeC-
MPUIOKEHHS, OJHAKO TOJIBKO TPETUH TUI MPOIIECCOB OMUCHIBACT OU3HEC UMEHHO Balleit
KOMITaHHH, B TO BPeMsI KaK IIEPBEIC JIBa MOTYT OBITh peaar30BaHbl HEKOTOPHIM CTAHIAPTHBIM
o0Opasom.

OOBIYHO TaKKe MPOIIECCHl U Ha3bIBAIOT «OM3HEC-TIpolieccamMmy». busHec-mporecc — 3To
COBOKYITHOCTH BHUAOB IESATEIHHOCTH, KOTOPAsk HMEET OJMH WK 0oJiee BXOAHBIX IOTOKOB U
CO3JIaeT BBIXOJ, IMCIOIINI [IEHHOCTB JJIS BIaJIENbIIa ATOTO Iporiecca (HEKOTOPOi KOMITaHUH).

CnoxHple OU3HEC-TIPOIIECCHI MOTYT OBITh OITUCAHBI C TTIOMOIIBIO TTIOTOKOB paboT
(workflow). Cornacao Workflow Management Coalition (WfMC) workflow 310 «nonnas nim
YacTHYHAs aBTOMATU3AIMS JACTIOBBIX MIPOIECCOB, MPH KOTOPOH JOKYMEHTHI, HH(OpMAIIUs HITH
3aJaHus IEPEAIOTCS OT OHOTO YIACTHUKA IPYTOMY LIS BBITOTHEHUS OTIPEISIICHHBIX
JIEMCTBUIA COTTIACHO CBOJY IPOLIEAYPHBIX MpaBmny. Kak crnenyer u3 qanHOU (GOPMYITHPOBKH,
workflow-MHHIIMaTHBEI HAIIPABICHBI, IPEXK/IE BCET0, HA AaBTOMATH3AIINIO JICIOBBIX IPOIIECCOB,
W3HAYAIFHO BBIMOJHAEMBIX BpyuHYI0. [lox «ydacTHukamm» B mousaTuu workflow monmmarorcst
Kak HHGOPMAIIMOHHBIC CHCTEMBI, TaK U JIFOAK. IMEHHO y4acTue Jfojiell MPUBHOCHT CriCIu(UKyY
B yIIpaBJICHUE OM3HEC-TIPOIIECCAMH, CIICHI(HUKY, KOTOpas MPEIATCTBYET MOJIHOW aBTOMATH3AIHN
3TOTO YIpaBJICHUS.

o =

Cneuyucdhuka 6usHec-npouyeccoe

B oTnu4Me OT 1eTepMUHUPOBAHHBIX U KOPOTKHUX OINEPALUOHHBIX IPOLIECCOB, OM3HEC-
MIPOIIECCHI TOpa3io MEHee MpeIcKa3yeMbl. bisHec-porieccs UMEIOT CIEeIYIONIYI0 CIIe(uKy:

e VYuyacTue Kak HH(OPMAITMOHHBIX CUCTEM, TaK U JIFOAeH

e [lorennuansHO OomblIast (M HEACTEPMUHUPOBAHHAS) AMUTEIBHOCTD

e boubIioe KOJIMUECTBO OHOBPEMEHHBIX «IK3EMILIIPOBY KOHKPETHOIO THIIA OM3HEC-

polecca

e busHec-npormecc 3a4acTylo IPeACTaBIsAeT CO00 eUHYI0 TPAaH3aKIHIO, KOTOPYIO

WHOT/Ia HEBO3MOXHO IOJIHOCTBIO OTKATUTh (UTO 00CYK1AI0Ch Ha JIEKIMU Ipo WS-
CTaHJIapThl)

Bce 310 menaer ynpasnenue On3HeC-poneccaMn BeCbMa HETPUBHAIBHBIM 3aHITHEM.
HecnpocTa koMIaHUU, 3aHUMAIOLIUECS] aBTOMATH3aLUeH OONBIINX NPEANPHUITUH CO CIIOKHOM
JIOTHKOH paboTHI, Tak HEJCIIEBO OepyT 3a CBOM YCIYTH.

[Tpumeps! OU3HEC-TIPOIIECCOB:

e JIoKyMEHTOOOOPOT HPEATIPHSATHSI

e B2B-mporecch (business-to-business)

e PaccMoTpeHue 3asBICHUS HA UITOTEYHBINH KPEAUT

e Ilomnepskka nonp3oBaTenen
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Mpumep 6usHec-npouecca

B crarpe [InHO DCnO3UTO MPUBOIAMUTCS TUIHYHEIN MpuMep OU3HEC-Tporecca mo
MOAACPIKKE MOJIB30BATEJIsI, B KOTOPOM XOPOMIO BUIHBI BCC TUITMIHBIC YCPThI 6I/I3HCC—HpOL[eCCOB.

Utak, oOBIYHAS TOIAEPIKKA TTOTB30BATENCH MPOUCXOIHUT CIEIYIONIIM 00pa3oM:

o Tlosb30BaTellb 3BOHUT B CITYkOY MOJIEPKKN C HEKOTOPOH jKano0oi

e Omneparop OTKPHIBAET KAPTOUKY C IMEHEM IOJIH30BATEIS, BpeMEHEM U KOPOTKHM
OTIHMCaHUEM IIPOOIEMBI

o Kak TONBKO KapTOUKa OTKPHITA, OIepaTop 3a0bIBacT O HEll, U MPUHUMAET
CIIEAYIOIIUT 3BOHOK. B KOHIIE JHS OMepaTop BHIKIIOYAST CBOU KOMITBIOTEP U HICT
TOMOM

e B apyrom otaerne, BO3MOXHO, B IPYTOM MECTE, TEXHHUSCKHMA CIICITUATTHCT
M3BEIIAETCs 0 BOSHUKIIHX MpobaeMax. OH Mubo MpHHUMAET 3a1poc, TH00
nepeanpecyer ero KOMy-To Apyromy

e Jlanee COCTOSIHHE 3aIIpOCa MOKET MEHSATHCS TO-Pa3HOMY: OH MOKET OBIThH peIlleH, 10
3aIpoCy MOXKET MOTPEeOOBATHCS TOMOTHUTENbHASI HHPOPMAIHS, OH MOXKET OBITH
OTKJIOHEH U T.II. CO CMEHOH cTaTyca MOXKET MEHATHCSI U OTBETCTBEHHBIH 3a pellicHue
MPOOJIEMBI.

OTOT NpUMEp HATIISITHO IEMOHCTPUPYET CHeHU(HUKY OU3HEC-TIPOIIECCOB:

e B OmsHec-mpoliecce MOICPIKKH MOIB30BATENCH yIACTBYIOT KaK IPUIIOKCHUS
(ckaxkeM, MPIJIOKEHUE IO CO3AHMIO U XPAHCHHUIO KApTOUEK), TaK M JIFOH (OmepaTop
TeneoHHOHN CITy>KOBI, TEXHHUECKUE U TTPOYHE CIICIIHATHCTHI)

e Ot MOMeEHTa 3BOHKA JI0 PeUIeHHs TPOOIEMbI MOXKET MPOUTH HE OJIUH JICHb, U 1aXKe
MECHII, B 3aBHCUMOCTH OT CJI0KHOCTH HCIPABICHIS

e B xaxpIii MOMEHT B Pa3JIMYHBIX COCTOSHHUSX CYIIECTBYET MHOXECTBO 3aIIPOCOB, U
KaXXIIBIi M3 HUX JKUBET 10 HEKOTOPHIM IIPAaBUJIaM BHE 3aBUCHMOCTH OT APYTHX.

CmaHdapmsbi onucaHusi workflow

YenoBevecTBO He CTOUT Ha MecTe. KOHEuHO ke, TaBHO CYIIECTBYIOT CIIOCOOBI OMTHCAHNUS
6usHec-nporieccoB. OUH U3 ITUX CIIOCOOOB — CO3/IaHKE ISl HUX MOCIIEA0BATEIBHOCTEH paboT
(workflow). nst workflow CyIiecTByIOT pa3iudHbIEe CTAaHAAPTHI ONUCAaHus, HanpuMep, WPDL
ot yxe ynomuHasiieiics WIMC (00 3TOM MOXKHO NPOYHUTATH, HAITPUMED, 3/1ECh:
http://www.pcweek.ru/Year2001/N19/CP1251/CorporationSystems/chapt4.htm u
http://www.pcweek.ru/Year2001/N20/CP1251/CorporationSystems/chapt5.htm) wim crangapt
OMG Workflow Management Facility. CymiecTByeT MHOXECTBO HHCTPYMEHTAIBHBIX CPEJICTB,
OJITHaKO B OCHOBHOM OHH ITO3BOJISIIOT Pa3paboTYMKaM OM3HEC-IIPOLIECCOB JIMIIb PUCOBATH
KPACHBbIC IMArPAMMbI M PA3MBIIUIATH HaJl HOHMU JOJTHMH 3UMHAMH BedepaMu. JTO, KOHEUHO,
TOXKE MOJIE3HO: TAKUE TUArPAMMBI PEIOCTABIIOT A0CTPAKIIUH, TIOJE3HBIC IS OIMCAHUS
workflow peanpHOTO MHpa. OJHAKO, KaK BCETa, XOUETCS OOBIIETO.
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Ymo makoe WWF

Microsoft mpeiaraeT cCBOX TEXHOJIOTHIO JUIA pa3padoTku OuzHec-nporeccoB — Windows
Workflow Foundation, ogua u3 Tpex kutoB .NET Framework 3.0 (6pBmras WinFX). Ota
TEXHOJIOTHs, KaK U TPOYHEe, COCTOUT U3 OMOINOTEK MOAISPKKH UCTIONHEeHUs (runtime), API mis
co3manus workflow u BcTpoeHHBIX B Visual Studio cpencts pa3paboTku.

lpednocsbinku nosieneHuss WWF

Kak yrBepxnaer cama Microsoft, pazpabotka workflow 1o cux mop siBiseTcs yaenom
HEOOJIBIION YacTH apXUTEKTOPOB 1 CIMIIKOM CJIOXKHA JUIT OCHOBHOH MacChl IIPOTPaMMHUCTOB, H,
TeM Oosiee, TaeKux OT mporpaMMupoBanus mojei. Lensto co3ganns WWF, kak roopur
Microsoft, siBisieTcst mpeBpaleHue IesTeIbHOCTH 1Mo co3nanuto workflow u3
y3KOCTIEeIIHaIN3UPOBAHHON B OOBIYHYIO ITOBCEIHEBHYIO paborty (cnoraH «Transform workflow
from niche to mainstream paradigmy). Microsoft xo4eT caenats eIUHYI0 TEXHOJIOTHIO IS
cosnanus u pabotsr workflow mist Windows u OCTpOUTH SKOCUCTEMY TAPTHEPOB M PELICHUI

Ha 6aze WWEF.

OcHogHbIe noHsmus WWF

e Workflow — Habop akTHBHOCTEH

e XocT — nprIIokKeHHe-cepBep, BHyTpU KoToporo pabdoraer workflow. Xoctom WWE-
MPUIOXKEHHS MoXkeT ObITh J1t060e .NET npunoxeHue: Hanpumep, KOHCOJIBHOE WIH
Windows Forms. Takxxe xocTom MoxkeT ObITh 1IS, 1, B 6ymymem, BizTalk Server
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e bubnrnoTeka aKTHBHOCTEW: aKTUBHOCTH OBIBAIOT Kak 0a30Bble (BCTPOCHHBIC), TaK H
MoJIL30BaTebCKHUeE (CO3aHHBIC BAMU)

e JIBmxok BpeMeHu ucnonHeHus — yacts .NET Framework 3.0, kotopast «ymeer»
HHTEepIpeTnpoBath workflow

e bubnmnoTekn BpeMeHH UCTIOTHEHUS — COOCTBEHHO, OMOIMOTEKH (paHTaiM),
obecrieunBaromue TpedyemMyro QyHKIIMOHAIBHOCTE, TAKYyI0, KaK, CKaKeM, COXpaHCHUE
coctosiHusg workflow.
Workflow — nexmapaTuBHO ONMCAHHBIN IpOIiece, a He YTO-TO, pa3Ma3aHHOE 10 KOy BO

MHOTHX (haiiax, 4To JeNaeT ero caMoJOKyMEHTHPYEMBIM U IAeT MPOYUe MPEUMYIIECTBA.

Tunbil workflow

WWEF npeanaraer pa3pabotunky tpu tuna workflow (BepHee, 1Ba u ofHy
Pa3sHOBUIHOCTD):
e Sequential workflow
e State machine workflow
e Data-driven workflow
Workflow nocie komnusiimu — ipocto oobraHas .NET-cOopka.

lMododepxka e Visual Studio

C ycranosneHHbIM pactmperneM WWF s Visual Studio 2005 B Heli osiBnsieTcs
HEKOTOPOE KOJIMIECTBO HOBBIX THUIIOB IIPOEKTOB, TAKNX, KaK, HanpuMmep, Sequential Workflow
Console Application. PazpaboTunky 1OCTymHBI Tn3aliHEPhI TUarpaMm i CO31aHus 1 paboTHI ¢
nepeurcieHHpIMU TUIaMHu workflow. TTosBisiercst cooTBeTcTBYOIINE Habop design-time
KOMITOHEHTOB (BCTPOCHHBIE activity, HaOOp KOTOPBIX MOXKHO PACIIUPATE ), KOTOPBIE MOKHO
pasMeliaTs Ha AarpaMme B MpUBBIYHOM cTuie drag-n-drop.

Paznmunbie activity OT CTOPOHHHX pa3paOOTINKOB MOXKHO CKa4yaTh Ha
http://wfnetfx3.com/files/14/default.aspx.

lMocnedosamernbHbIl nomok pabom (Sequential workflow)

Ot1oT Tun workflow onmuceiBaeT MpoCTyro MOCIE0BATENBHOCTD PA0OT C BO3MOKHBIMH
YCIIOBHBIMH BeTBJIeHUsAMH. [Junarpammel sequential workflow odeHb HAITOMHHAIOT GJIOK-CXEMBI.

Kpome 0CHOBHOTO ITyTH HCHONHEHHS, TOAICPKUBAIOTCS AUATPAMMBI ISl 00paboTKU
ommb6ok (Workflow Exceptions), st KOTOpBIi ecTh cBou akTuBHOCTH THma FaultHandler, a
Takke nuarpammbel otMeHbl workflow (Workflow cancellation). CoG¢TBeHHO, 00€ 3TH
JUarpaMMBbI — TaKue ke mocieaoBareababie workflow, HO omUCHIBafOIIHE CICIIUATIBHBIC Y TH
UCTIONTHEHMs. BXOIOM 3THX IHarpaMM sIBISIIOTCS KaKHUE-TO M3 aKTUBHOCTEH M3 OCHOBHOIA
JTHarpaMMEI.

ba3oeble akmueHocmu

ba30BbIif HA0OpP AKTUBHOCTEHN COCTOUT U3 JIBYX C ITOJIOBUHOU JIECATKOB aKTUBHOCTEH U
BKITFOYAeT B ce0s BO3MOXKHOCTH YIIPABIICHHSI HCTIOTHEHUEM, TIOCTPOCHUS ITHKJIOB,
pacrapaiieTuBaHusl, paboTy ¢ UCKIFOUCHUAMH, MOJICOCTUHEHNE K UCTOYHUKAM JaHHBIX,
cBs3biBaHue ¢ Web-ciryx0Oamu. [lepeunciinm HEKOTOpbIE BaXKHbIE aKTUBHOCTHU:

e (allExternalMethod — BEI30B BHEIIIHET0 METOAA

e Code — OOBIYHBIN KO, KOTOPBIA MOXHO IPOMHCATh BPYYHYIO B pEIaKTOpe

e Delay — 3anepixka

e IfElse akTUBHOCTb MTO3BOJISICT YIPABJIATH BETBJICHUAMU. Y CJIOBHS BETBICHUH MOTYT

OBITH BBEJICHBI KAK OOBIYHBIM KOJIOM, TaK H C TIOMOIILIO TIOCTPOUTENS YCIOBUH H
coxpansaThecs B xml-aiine ¢ pacmmpenueM .rules (BTopoif BapuaHt 6onee
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MPEAMOYTHTEIICH, T.K. B 3TOM CIIy4ae yCIOBUE CTAHOBHUTCS YaCTHIO MOJICIHA H MOXKET
OBITh 3arpy’>KEHO JMHAMUYCCKHU U JIaXKe U3MEHEHO)
e Listen — 06pa00TKa BHEUIHUX COOBITHN. DTa aKTUBHOCTH ITO3BOJISIET OPTaHU30BHIBATh
OXXHJaHHUE COOBITHH, MOTOOHBIX OMMUCAHHBIM B ITpUMepe: ckaxxeM, workflow st
KapTOYKH C OMUCAHUEM MTPOOIEMBI MOXKET BKIIIOYATh B Ce0sI O’KUIAHUE U3MCHEHHUS
cTaTyca KapTO4KH: poOieMa MOKeT OBITh pellieHa WM OTKIOHeHa. T.K. peuieHue oo
3TOM MIPUHUMAETCS BHE MPIIIOKEHISI, OTBEUAIOIIETO 338 OTKPHITHE KApTOUKH,
aKTHUBHOCTH Listen Oyaer BecbMa Kk Mecty. Jlo TeX mop, OKa He TPUIET OJTHO U3
coObITHH, oncaHHbIX B Listen, workflow Oyier HeakTHBHO (1, ClieIOBATEIBHO,
MOXET OBITh BBITPYKCHO U3 TTAMSTH)
o  WebServicelnput u WebServiceOutput — akTHBHOCTH, TIO3BOJISIFOIINE
B3aUMOJICHCTBOBATh C BeO-cepBrCcaMH (TIOJIE3HO st opranu3anuu workflow B
ASP.NET npunosxeHusix, 0 4eM OyAeT 4yTh MTO3XKeE).
WWF —s10 framework, a cirefjoBaTelibHO, HA0Op aKTUBHOCTEH pacimupsieM. Bripouem,
HE TOJIBKO aKTHBHOCTEH — MOYKHO TOOABIIATH U CBOM THUIIBI JHArPaMM, YTO, IPABJIA, MOCI0KHEE,
HO BCE PaBHO BO3MOXKHO.

MawuHa KkoHe4YHbIX cocmosiHul (State machine workflow)

Moenb KOHEUHBIX cOCTOsIHUH (state machine workflow) mo3Bosisier MoJieupoBaTh
MEPEXO0.IbI MEKITY HECKOJIBKHMHU MPEIONPECICHHBIMU COCTOSTHUSIMH, YTO OCOOCHHO aKTYaIbHO
P CO3JaHUM OOJIBIIMX CHCTEM MOJOOHBIX CHCTEMaM JOKYMEHTO000pOTa, I/ie Y Kak0ro
JIOKYMEHTa MOET OBITh MHOXECTBO COCTOSIHUI, M TIEPEXO/I M3 OJJHOTO COCTOSHHS B IPYroe
MOYET COIPOBOKIATHCS CIOXKHBIMU TpaBwiaMu. Ha 3Toit muarpamme 0ToOpa)xaroTcsi TOIBKO
COCTOSIHUSI U TIEPEXOJIbI MKy HHUMHU.

Data-driven workflow

Wuorna Hac, kak pazpaborunkoB workflow Gonbiiie HHTEpecyeT To, 4TOOBI MpH
00paboTke Hamero workflow BEINONHSUIICS HAOOP MPaBUII, HEXKEIH YeM IIePEXOIbI 3 COCTOSHHS
B cocTostHMe. Hampumep, MBI yTipaBiisieM KOHBEHEpOM 1o cOOpKe KaKUX-TO M3/ U Y3HAEM,
YTO JUIS BBIITOJTHEHUS OUEPEAHOTO OIDIAYCHHOTO 3aKa3a HaM He XBaTaeT JeTanell. Y Hac ecTh
HabOp BO3BMOXHBIX JIGHCTBUIA: B3ATh TOTOBOE M3JIENIHE MM ICTAIN U3 APYTroro 3akasa,
3aj7iepKaTh BEITOTHEHUE 3aKa3a, OTMEHUTD 3aKa3 U BEPHYTD ACHBIH, pa30UTh 3aKa3 Ha IBE YaCTH
Y CHa4aJa BBIIOJIHUTH Ty YaCTh, JJIsl KOTOPOi AeTaneit xBaraet u T.1. OHAKO HA MPUHUMAEMOE
pelleHue BIMsAeT HaOop OU3HEC-TIPaBMII IOJOOHBIX CIEIYIOIIUM:

e JlocTaBKa K «30JI0THIM 3aKa34uKaMy» HE MOXKET ObITh IPOU3BEICHA C 3aCPIKKOM

e VBennueHHEe CTOUMOCTH B pe3yJIbTaTe KOPPEKTUPYIONIINX IEHCTBUNA HE MOXKET

mpeBhImath 5% OT 00IIel CTOMMOCTH 3aKa3a

e Hemp3s 3a1epXuBaTh 3aKa3, €CIIM OH yKe OBLT 3a7epikaH

Takum 00pa3om, Ha pEIICHHUE BIUIET HE TOJIBKO TEKYIIEe COCTOSIHUE 3aKa3a, HO M Habop
Ou3HEeC-MpaBmil. DTO MOXKHO BBIPa3UTh B TEPMUHAX COCTOSIHUN (0OBETMHUB COCTOSHHSI 3aKa30B C
MpaBUJIaMH ), HO HA0Op COCTOSIHUI CTAaHOBUTCS CIIMIIIKOM BENUK. KpoMe Toro, caMu cOCTOSTHUS
Hac He O4eHb MHTEPECYIOT — Kak ObLIO CKa3aHO paHee, HaC MHTEPECYeT TO, YTOOBI BBINOJIHSIINCH
MpaBUIIa.

Hisa Takux cuenapueB B WWF cymectByer data-driven workflow. Ha camom nene stot
tun workflow pucyercs Ha sequential workflow diagram, HO ¢ TOMOIIBIO CHIETIMATIBHBIX
aktuBHOcTel — ConstrainedActivityGroup u Policy.

Monumuku

Ilomutuku npeaACTaBJICHbI aKTUBHOCTBIO POIICY 1 NpC€AHa3HAYCHDBI AJId OMIPEACIICHUA U
BBITTOJIHEHUS MTPaBUJII, IPUMEP KOTOPBIX MBI TOJIBKO YTO 060y>1<z1am/1. IlonuTHka goJKHA
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onpexaensath Habop npasui (RuleSet). Kaxkgoe npaBuino umeer uMsi, TPUOPUTET U HEKOTOPOE
yCIIOBHE ¢ ABYMs BapuanTamu then/else. Y cioBue — Takoe ke, Kak U YCIOBUE B aKTUBHOCTH
IfElse.
HcnonHenne Habopa NpaBUII MPOUCXOIUT CIEAYIONIMM 00pa3oM:
o U3 Habopa npaBuil BHIOMPACTCS MPABUIIO ¢ MAKCUMAIIBHBIM [TPUOPUTETOM
e JIBMKOK BBIUMCIIACT YCIOBHE U BeIOMpaeT then wiu else BeTKy mpaBuiia Jyis
UCTIOJTHCHHUS
e JIBIXOK HCIIOJHSIET 3Ty BETKY
e Eciu npaBuIo 0OHOBJISET MOJIE MIIM CBOMCTBO, UCIIOIB3YEMOE B MPEIBIAYIIHX
npaBmwiIax (¢ 6ONBIIMM IPHOPUTETOM, KOTOPBIE OBLIN HCIIOIHEHBI IIepes
HCTIONTHSAEMBIM), TO TIPEABIIYIIIE PaBUIIa IEPEBBIYICIIIOTCS (TOIBKO T€, B KOTOPBIX
MCIIOJIb30BAJINCh OOHOBIISIEMBIE T10JIs, @ HE BCE; KPOME TOT0, MOXKHO IOMETHTh
MPaBMIIO KaK HE ITOJUIe)Kallee IIepEeBEIYICIICHHUIO)
o [Iporecc ucrodHsAETCS JI0 TeX HOp, T0Ka Habop MpaBUIl He OYAET MOJIHOCTHIO
BEIYHUCIICH
Boiee mompoOHO 006 HCHIOTHEHUN TIPABIII, 3aBUCHMOCTSIX U MIPOYHX BEIaX, CBI3aHHBIX C
MpaBHJIaMH, CM. cTaThio http://msdn.microsoft.com/library/default.asp?url=/library/en-
us/dnlong/html/intWF_FndRIsEng.asp.

Koz0da kakyro Quazcpammy ebibupamb

[To pexomennanmu Jlerisa I'prna, oqHOTo M3 paspadoTunkoB WWF, anroputM BeiOopa
tuna workflow nmpumepHo Taxos:
e Ecnu pemenus npuHumatotcsi BHyTpu workflow, To cTouT BeIOHpaTh sequential
workglow
o Ecmu pemenns npuaAMaroTcs u3BHe workflow, To crout BeIOMpaTh state machine
workflow
o FEcnm Bac mHTEpecyeT (akT TOro, YTOOBI BHIOTHSIICS HaOOp OM3HEC-TIpaBHI,
BeIOMpaiire data-driven workflow
JleliB TakKe peKOMEHIYEeT He CTPEISITh U3 ITYIIKH 110 BOPOOBSIM: HECMOTPSI Ha TO, UTO BCE
3aJ]a41d MOYKHO OIHCATh C MOMOIIBIO HAbOpa MPaBUJI, CTOUT BBIOUpaTh TOT TUIl workflow,
KOTOPBIN TOCTaTOUEH ISl Balllel 3a/1auu — U He cioxkHee. Tak, HanmpuMmep, IpoIIe BCEro
TecTupoBath sequential workflow, T.K. KOIMYIECTBO BAPHAHTOB MCIIOTHEHUS B HEM H3BECTHO
3apanee. Clo)xHee MpeacKas3aTh MOoBeCHUE state machine, T.K. IOTEHIIMATIBHO KOJINYECTBO
ITyTeH UCTIOTHEHUSI 3aBUCUT OT KOJIMYECTBA COCTOSIHUN U CBsI3eH Meky HUMU. CaMbIil CIIOKHBIN
JUTSL OTJIIKK — TPETUH THIL, UCIIOJIHEHUE KOTOPOTO CI0KHO CIIPOTHO3UPOBATH.
Bonee nmogpobHo — B Onore [leiiBa -
http://blogs.msdn.com/davegreen/archive/2005/10/20/483309.aspx.

Pa6boma workflow

Kak yxe ynmomunanock, workflow — 3T1o oObrgHasi cOopka, nmpaejaa, TpeOyromas 1is
cBoeil paboTHI ycTaHOBJIEHHOTO panTaiitMa WWF.

Workflow MoxeT OBITh OIIFICaH KaK KIIACCOM:

using System.Workflow.Activities;

public class MyWorkflow : SequentialWorkflow

{

}
Tak U ¢ momonipio xml-daiina (B popmare non HazBanunem XOML, Extensible Object Markup
Language, mo ananoruu ¢ XAML):
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<?Mapping XmlNamespace="Activities"
ClrNamespace="System.Workflow.Activities"
Assembly="System.Workflow.Activities" ?>

<SequentialWorkflow x:Class="MyWorkflow" xmlns="Activities"
xmlns:x="Definition">

</SequentialWorkflow>
Jns penaktupoBannst XOML cymiecTByIoT cpecTBa, HalpuMep:

http://blogs.msdn.com/markhsch/archive/2005/10/06/478042.aspx.

Taxum o6pazom, nBmxkok WWF MoxeT nconasate workflow, onrcanHsie pa3HBIM 00pa3oM: Kak
NET-tun (ckomnuiupoBaHHyto coopky) u kak XOML.

XocmuHe workflow

Uto0Ow1 3anyctuth workflow, Hafo /s Hayaia BeIOpaTh XocT-npuiiockeHue. Craxem,

MyCTh 3TO OyIeT KOHCOJBHOE MPUIOKEHHE. B HEM HaI0 co31aTh IK3EMILLIP paHTaiMa
workflow:

workflowRuntime = new WorkflowRuntime () ;

workflowRuntime.StartRuntime () ;

M 3alyCcTUTb sk3eMisap workflow:

WorkflowInstance wi =
workflowRuntime.CreateWorkflow (typeof (MyWorkflow), parameters);

wi.Start();

lModdepxka XL workflow

Persistence — Coxpanenue cocrosiaus workflow B BJ1 (ects unterpamus ¢ MS SQL
Server). IloHsTHO, 9TO XPaHUTH B TAMSTH Ty4dy OTKPBITHIX KapTOUeK, TeM Ooiee
YUYUTHIBAs, YTO TIOYTH CO BCEMH B JaHHBII MOMEHT HHKTO HE paboTaeT — BechMa
HakmagHo. Kpome Toro, Kak yIoMHHAIIOCH B CIIEHAPHH, PAOOTHUK CITYKOBI OIIEPKKH B
KOHIIE pabouero JHs BEIKIIOYAET CBOM KOMITBIOTEP, B TO BpeMsI Kak Ha JPYTrOM KOHIIE
3eMJIM TEXHUYCCKUM CIICIHAJIUCT, IPOCHYBIINCH, XOYCT MMOJTYUYUTh CIIMCOK OTKPBITBIX
pobiieM. BriBo — paboune snementsl workflow Hamo XpaHUTh, IPUYEM XPaHUTH B
00IIe10CTyITHOM MecTe (HE JJIs BCeX Ha CBETE, a JUI BCEX YYACTHUKOB OM3HEC-
mporiecca). WWF nonepxuBaet Takoe COXpaHeHHE

Kak Tonpko workflow 3aBeprraercsi, OH aBTOMaTHUSCKH yIAIAeTCs M3 0a3bl JaHHBIX.
Passivation — Beirpy3ka U3 maMsT pH JUTHTEIBHOM poctoe. O4eBHIHO, YTO 3TO
HEOOXOIUMO, YYUTHIBAsE MOTCHIUAIBHO OOJBINYIO JITUTEIBHOCTD KU3HA PAb0INX
IPOJIYKTOB (TAKHUX, KaK KapTOUKa)

Resuming workflow — npogomkenue padbotsl BeIrpykeHHOr0 workflow mpu
HE00X0AUMOCTH (TP MOCTYIUICHUH coObITHSL, Win wake-up call)

Tracking — ecTh BO3MOXHOCTG 3anucath B b/l nanubie 00 ucnomunennu workflow, uro
JIaeT pa3paboTYUKy/aIMAHICTPATOPY MIAHC TIOCMOTPETh, KAKHE MPOILIECCH CYIIECTBYIOT,
KaKWe 3aKOHYIIIHCE, U KaKoBa UCTOpH uctonHenns workflow

Debugging — Visual Studio mo3BossieT CTaBUTh Ha AKTUBHOCTSX TOYKH OCTAHOBA
(breakpoints), mpraeM UX MOXHO CTaBHUTH IIPSIMO Ha 3JIeMEHTax quarpamMmbl! OTiamka
workflow HHTerprpOBaHa ¢ OTIAIKOH KOJIa — TaK, OCTAHOBUBIIIKCH HA HEKOTOPOW
AKTUBHOCTH, BBl MOXETE 3alTH BHYTPb (Step in) ¥ OTJIAUTh COOTBETCTBYIOIIMN KO/
PepaktupoBaHue Ha IETY — €CTh BO3MOXXHOCTB IIOCMOTPETh pabO0TAaIOIIee HITH
octaHoBieHHoe workflow, TyCTUTB ero aajblie, U JaKe IOMEHSTh Ha JIETY C
MOCTIEAYIOMIAM IIPOIOIDKEHUEM PaboTH 0€3 TePeKOMIMIIINN | APYTHX NeHCTBUi! (CM.
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nemoHcTpaiuio Ceprest Uyoa:
http://www.gotdotnet.ru/Channel9/Samples GetSample.aspx?id=71)

o Tpanzakuuu — workflow MOXeT y4acTBOBATh B TPAH3aKI[HMH, IS YEr0 MPEIyCMOTPEHA
crienMabHas akKTUBHOCTh TransactionScope

Demo

JIBa Buma workflow, momaroBas oTiiajika ¢ OpEeHKITOMHTAMU Ha DJIEMEHTAX THarpaMMbl U
3aX0/10M BHYTPb Koja. [loka3aTh ko1, 00bsICHUTE, ToueMy kinacc workflow — sealed u partial,
MoKa3aTh BTOPYIO YacTh Kitacca workflow. MokHO mokasath
http://www.dnrtv.com/default.aspx?showID=21.

Workflow u ASP.NET

OpxHO u3 MHTEpECHBIX TpuMeHeHni workflow — ommcanne cJI0)KHOU JIOTUKU
MOCTIeIOBATEIbHOCTH CTPaHUIl BeO-mipuiioxkenus (T.H. page flow). s Toro, 4ro0bl MPUMEHUTH
WWF B perieHnu 3Toii 3aJ1a4, Hy»KHO 4T00bI workflow M0O>kKHO OBLITIO HCTIONHSITH BHYTPH
ASP.NET. 310 BO3MOXXHO, OTHAKO BCIIEACTBHE OCOOEHHOCTEH BEO-MPUIIOKEHUH, BOSHUKAIOT
HEKOTOPBIE CIIOKHOCTH:

e (Clio)xHEe KOHTPOJIMPOBATh €IMHCTBEHHOCTh 00bekTa WorkflowRuntime, T.k.
3aIIpOChI KIIMEHTA CepBEPY HUYET0 HE 3HAIOT O IMPEABIIYIIMNX 3alpocax, a TAKKE O
3ampocax JPYrux KINCHTOB

e AHaJIOrWYHBIM 00pa3oM, T.K. COCTOSIHAE MEXIy 3alIpOCaMH HE COXPAHICTCs, HAlI0
MPEANPUHAMATE CTICIHATIbHBIEC YCHIINS, YTOOBI IPOIOIDKUTE Pa0OTATh C TEM XKe
workflow, yTo ObUT CO31aH WIIM U3MEHEH MPEIBIIYIINM 3alIPOCOM

e Hakoner, T.x. pynknuu pantaiima WWF paboTaroT 1o yMoI4aHHIO aCHHXPOHHO,
OTBET, BO3BPAIIAEMBbIil [T0JIH30BATENI0, CTPOUTCS Cpasy ke mocie 3amycka workflow,
TakuM 00pa3oM, ITOT HOIH30BATENb MOTYIUT HEKUIT OTBET 3aI0JITO JI0 TOTO, KaK
cambliii ManeHbkuit workflow orpabotaert, BcieacTBHE Yero B OTBETE HEBO3MOKHO
nepenaTh pe3ynbTaTsl padoTsl workflow.

[epBas mpobiema perraeTces ¢ MOMOIIBIO CIIEIHATEHOTO Kitacca

WorkflowWebRequestContext:

WorkflowRuntime wr = WorkflowWebRequestContext.Current.WorkflowRuntime.

DTOT BBI30B BEPHET CYNICCTBYIONINN K3EMIUISIP paHTaiiMa MITH e CO31aCT HOBBIM.

Bropast u TpeThs mpobiiemMa peraTcs OJHIM CIiocoboM — obopauuBanruem workflow B
BeO-cepBuc. [1pu aTom k workflow Hamo OyneT 100aBUTh IBE CIICIHAIbHBIC AKTHBHOCTH —
WebServiceReceive u WebServiceResponse. bosnee monpo6Ho 3TOT Bonpoc paccMaTpuBaeTcs B

crarbe JlmHO Dcmo3uTo http://msdn.microsoft.com/msdnmag/issues/06/04/CuttingEdge/.

Kpumepuu npumeHumocmu

OdeBHIHO, 4TO pa3padaTeiBaTh nMpocthie workflow ¢ momomesio WWF — Bce paBHO, 4TO
CTPEJIATh U3 MyIKU 10 BopoObsaM. [Ipumenenne WWF nMmeeT cBOI0 CTOUMOCTE, KOTOpasi MOXKET
OBITH OIIpaBliaHa TOJILKO TPH pocTe clIokHOCTH workflow BeIiie onpenenenHoro mopora. WWF
MIOJIE3CH TIPH CO3/IaHUH CIIOKHBIX TPUIIOKESHUH ¢ 9aCTO MEHSIOIIeics OM3HEC-TIOTHKOM 1/Mn
TpeOyIOIINX YacTOi HACTPONKH. DTO MOXKET OBITh COTJIACOBAHHE YCIOBHI KOHTPAKTa
o0ecrieueHue ero BEITIOIHEHNS WIIH IPUHATHE 3aKa30B U HX PEATH3aII C YIETOM
WHAMBHUIYaJIbHBIX OCOOCHHOCTEH M MOXKeTaHU| Kax1oro 3akazunka. WWF xopolo moaxoaur
TS (hOpPMaTH3AIIIH B3aUMOICHCTBHS PAa3IMYHBIX UCTIONHSIONINX YCTPONUCTB, M JaXKe YeIOBEKa
MarnHbl. Hakoner, WWF MoskeT ObITh TIOJIe3¢H [Tl BEO-NPHIIOKEHUH ¢ HETPUBHAIBHOM
MOCJICIOBATENILHOCTRIO cTpanuil (page flow).
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Tekywas u 6ydywasi noddepxxka WWF

WWEF Boiiger B Oynyuiyro onepanroHsyo cucreMy Microsoft — Windows Vista, Ho
axanorngyHo WPF u WCF 0s11 Taroke noanep:xan Ha Windows XP SP2 u Windows 2003.

WWF (6ubnuorexy moanep ku, 0a30BbIe akTHBHOCTH, penaktop s Visual Studio,
TPUMEPHI U T.I1.) MO’KHO CKadaTh ¥ TOCMOTPETh B IIpeBapuTenbHol Bepeun 1 Windows XP
SP2, Windows 2003, a Taxxxe Vista Beta 2.

Ccbinku

http://www.tornado.ru/article12.htm — yro Takoe workflow
http://wfnetfx3.com/files/14/default.aspx — HaGoOps!I activity
http://www.microsoft.com/downloads/details.aspx?Familyld=35238943-291F-4A37-BB8F-
AC09B2E25B2F &displaylang=en — hand-on labs
http://rsdn.gotdotnet.ru/Scripts/Lectures/Lecturelnfo.aspx?ID=24bb8a84-1319-4b2f-bac4-
808b924ccaee — noknan rsdn UG

http://www.itc.ua/print.phtml?ID=23217 — Beenenue B WWF (Ha pycckom)
http://blogs.msdn.com/davegreen/archive/2005/10/20/483309.aspx — koraa BEIOMpaTh KaKoH
i workflow

http://www.dnrtv.com/default.aspx?showlD=21 — noakact npo WWF (mpsiMast cclika —
http://perseus.franklins.net/dnrtv/dnrtv 0021.zip)

[ My custom workflow I

Workflow
Execution

State Tracking Dynamic
Management Infrastructure Update
]
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Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"

Nekunna 7. C# 3.0

(2 nexuun)

OmC#1.0k C# 2.0

B konne 2005-ro roaa Beiuta Bropas Bepcust .NET Framework. B Heilt mosiBumnmch
CYIIIECTBEHHBIE YIIyUIICHHUs, KOTOPbIE, B YaCTHOCTH, OTPA3WIIUCh U Ha si3bike C#, BXOJsIIEM B
crangapTHyto noctaBky. B C# Bepcuu 2.0 mOSBUINCH:

e OO0o0mreHus (generics)

e Yacruunsle knaccsl (partial classes)

e AHOHHMHEIC JICJIETaThI

o  ViydiieHHs s CO3AaHUS ePEeUHCTUTENCH
o U

(Ha10 MOHUMATh, YTO 3TH BO3MOYKHOCTH MOSIBUIIUCH OJ1aro1apsi COOTBETCTBYIOIIMM
n3meHeHusiM B CLR, a He B oT1ienibHO B3sTOM si3bike CH#).

OCHOBHOE YJTydIlICHHE — TIOSBIICHHE 0000MCHHI, HEKOTOPOTO aHaora madionoB C++,
KOTOPBIX TaK HE XBaTallo B epBoi Bepcuu. O000IIEeHNUS TO3BONISIFOT IEPEHECTH MHOTHE
MIPOBEPKH CO BPEMEHH UCTIOTHEHUS Ha BPEMsl KOMITUJISIIMY, N30€KaTh HEHYKHBIX OTICpaIHii
YIAKOBKH M PACMaKOBKH, YMEHBIIIUTH KOJIUIECTBA KOJIA.

YacTHYHBIE KJIACCHI OKA3aJIMCh OYCHb yIOOHBIM MEXaHU3MOM TS Pa3/ieiICHUS
CTCHEPUPOBAHHOTO KOJIa M KOJIa, KOTOPBIH MUIIET KOHSYHBIH MPOTrPaMMUCT.

AHOHHMHBIE JICJIEraThl U BHIBOJ] X THIIOB CTAJH MIEPBHIM IIarOM B HANPaBICHUU
JATBHEHIIINX H3MEHEHUH, KOTOPBIE MBI OOCYIM Ha 3TOH JICKITHH.

3ameuanue. B omnuuue om nepgotil éepcuu CH#, emopas eepcus Ha MOMeHM CO30aAHUS
9mo2o Kypca nekyuil He sigagemces cmanoapmom. Cmanoapmuzayusi 6biia 6eCbMa 6€COMbIM
apeymenmom 8 noawv3y Azvika CH, u nozeonuna cmoponHum upmam npeonazams c60u
peanuzayuu, Ymo He803MONCHO 8 OAHHbIIL MOMEHM CO 8MOPOIL 8epcuell.

Mpednocbinku Kk GanbHelWUM U3MEHeHUSIM

KaxoBbI ObLTH MPEANIOCHUIKH B CO3aHUU HOBOM Bepcuu C#? CosnaTens si3bika AHIEpC
Xeitncoepr (Anders Hejlsberg) yrBepskmaer, 94To 3a MOCIeJHHIE TOIBI IPOTPAMMUCTEI IOy YFIIH
BCE, UYTO UM HYKHO JIJIsl 00BEKTHO-OPHEHTHPOBAHHOTO MPOCKTUPOBAHUS M TPOTPAMMHUPOBAHHUSL.
Ha sToM nBIbkeHHe BIepen 3aKOHIMIIOCH U CHTYaIsl CTa0mIn3upoBaiack. OqHAKO CyIIECTBYIOT
o0acTH, 1Mo cBOeH MPUPOJIE HE SIBISIOTCS 00bEKTHO-OPHEHTHPOBAHHBIMHU B C KOTOPBIMH HE
Bcerna yao0Ho padorats B OO-ctune. OJHUM U3 TaKUX MIPUMEPOB SABJISIETCS padoTa C
PENSIMOHHBIMU 0a3amu JaHHBIX. [ paboTs! ¢ b/l qaBHBIM-TaBHO CYIIECTBYET CTAHAAPT
noctyna — SQL, structured query language. Umenno SQL ucnons3yercs 8 ADO.NET, To, uto
HasbiBaetcs under the hood, B ckpsiTom kome DataAdapter’oB, a HHOTIa U SIBHO 3aJ1aeTCs
MpPOrpaMMHCTOM Kak napamerp oobekra Command.

C nomompro SQL nporpaMMHUCT HOIy4yaeT BCIO MOIb JOCTyna K pensunoHHoi b1,
OITHAKO Ha €T0 TUICYX TePEKIIaIbIBACTCS MHOXKECTBO COIYTCTBYIOIIHX IMPOOJIEM: OTCYTCTBHE
CTaTUYECKUX MPOBEPOK TUIIOB, CAMOCTOSATEIbHAsT 00paboTKa Pe3ysIbTaTOB 3aMpoCoB U T.I. Bor,
4TO TOBOPUT AHEpC:

«If we just take languages like C# and SQL, whenever I talk to the C# programming
crowd, I ask them, "How many of you access a database in your applications"? They laugh and
look at me funny, and then they all raise their hands.
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So from that I take away that when you're learning to program in C#, you're actually not
just learning to program in C#. You're also learning SQL. And you're also learning all the APIs
(application programming interfaces) that go along with bridging that gap. And you're learning a
whole style of writing a distributed application. But interestingly, we've come to accept that
that's just how it is. But it doesn't necessarily have to be that way. The two worlds are actually
surprisingly un-integrated».

OnHuM U3 J03yHroB coznateneit a3pika C# 3.0 ctan "co3aaTh BCTPOSHHBIH B A3BIK
MEXaHHU3M 3arpocoB". DTOT JIO3yHT BBUTHIICS B mosiBieHue nmpoekta LINQ, language integrated
query. LINQ — oHO U3 TJIaBHBIX HOBIIECTB B 3-11 BEPCUU S3BIKA.

B C# 3.0 mosiBUII0CH TaKKe ¥ MHOXECTBO APYIHX YIIyUIIEHUH, Ka3aJoch Obl,
HecBs3aHHBIX ¢ LINQ, oHaKo, Kak Mbl YBUJIUM II03KE, BCE ATU YIYUIIECHUS SBISIOTCA
JIOTUYHBIMHU IaraMH Ha MyTH K pealin3allii CTPOHHON KOHIIETILIMU BCTPOCHHOTO B SI3BIK
MEXaHH3Ma 3aIllPOCOB.

Kpamkuii cnucok usmeHeHuti C# 3.0
Bor xpaTkuii ciucox HOBOBBEICHHH B TPETHEH BEPCUU SI3bIKA:

o ABTOMaTHYECKHUI BBIBOJI TUIIOB JJIs JIOKAJIbHBIX IEPEMEHHBIX
o Hunmanu3atopsl 00HEKTOB U KOJIICKITHHA

e AHOHHMHBIC TUIIBI

e Meronsl «pacmmpenusd» (extension methods)

o JIamOnma-BeIpaskeHUS

e 3ampocsl (query expressions)

o JlepeBbs BeIpaxkeHHH (expression trees)

Aemomamuyeckul ebie00 munos

HepBBIM YIy4YII€HUEM, KOTOPOE€ MBI paCCMOTPUM, CTaJI aBTOMATHYECKHI BBIBOJI THUIIOB. B
CaMOM JI€JI€, B HEKOTOPOM BHU/JIC aBTOMAaTHYECKUI BBIBOJ TUIIOB IMOABUJICA €IIIC BO BTOpOI71
BEpCUHN C#. HOMHI/ITC, TaM BIEPBBIC MMOABUIIMNCH aHOHUMHBIC JI€JICTraThl, NCIIOJIb30BAHUE KOTOPBIX
OBLIO OBI HEBO3MOXKHO 0€3 BbIBOJIa MX THIIOB. BepOfITHO, co3aaTeyii peIniIn 00JIETYUTD JKU3HD
IIporpaMMHUCTaM U B OCTAJIBHBIX MECTaX, I’I€ BO3SMOXHO aBTOMAaTHYCCKH BbIBECTH TUIIbI, B
HaCTHOCTH, IPHU OIMMCAaHUHU IICPEMCHHBIX C THUIIUAJIN3aTOPaMU. I[J'I}I OIMUCAaHUA NIEPCMECHHBIX,
KOTOPBIC JOJKHBI MOJYYNUTH TUITI aBTOMAaTU4YCCKHU, BBEACHO KIIFOYEBOC CJIOBO var:

var myInt = 1; // Tun - uejyoe UMCIO

var myString = "Goodbye, World"; // Twun - cTpoka

var evenNumbers = new int[] {2, 4, 6, 8}; // Twun — int][]
foreach (var evenNumber in evenNumbers) // Twun - int

Ilo noHATHBIM IMpUYIXHAM 3allpCUICHbI ONPCACICHUA, HC JOITYCKAarOIME BbIBOJAa THUIIOB:

var dontKnowType; // HeT MHULMAIU3ALUM, HEOTKyIa BBIBOOWUTH TUII
var someNull = null; // xTo % 3HaeT, UTO 3TO 3a null
var someCollection = { 1, 2, 3 }; // KTO % BHaeT, UTO 3TO 3a KOJUIEKLUSA

UHnuyuanuzamopsbi o6 beKkmoe u Kosnekyuli

JloruuHbIM yny4iieHueM cTano 0oliee JIeTKoe CO3/IaHue CIOXKHBIX CTPYKTYP U KIIacCOB.
Bwmecto

Student myStudent = new Student();
myStudent.LastName = "Ivanov";
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myStudent.AverageMark = 3.5;

MOXXHO HaImuCaTb

Student myStudent = new myStudent
{ LastName = "Ivanov", AverageMark = 3.5 };

Wnu paxxe Tak, BMECTO

List<Student> University = new List<Student>();

Student Ivanov = new Student();
Ivanov.LastName = "Ivanov";
myStudent.AverageMark = 3.5;

Student Petrov = new Student () ;
Petrov.LastName = "Petrov";
myStudent.AverageMark = 4.5;

University.Add (Ivanov) ;
University.Add (Petrov) ;

MOKHO HanmrucaTb KOPOTKO:

List<Student> University = new List<Student>

{
Ivanov = new Student { LastName = "Ivanov", AverageMark =
Petrov = new Student { LastName = "Petrov", AverageMark =

S
[G1€))

}i

AHOHUMHbIEe munbl

KpOMe TOro, CTaJI0 BO3MOXXHBIM TAKXEC CO31aBaATh 1 aHOHUMHBIC THIIBI, ITYTEM
MMEHOBAHUS UX T0JICH B KOHCTPYKTOpax MpHU UCITIOJIb30BAHNH KJIIIOUCBOI'O CJIOBA var:

|
w

var Ivanov = new { LastName = "Ivanov", AverageMark =
var Petrov = new { LastName = "Petrov", AverageMark =

}i

’

|
N

DTOT KOl cO37acT aHOHUMHBIN Kitacc (O/IMH, a He JIBa) C IByMsI cBoiicTBamu — LastName
u AverageMark, mpuuem nepeMeHHbIe [vanov u Petrov MoskHO OyIeT MpUCBanBaTh APYT IPYTY.
lapanTupyercs, 4To B KOHKPETHOU COOpKE OyIET TOJIBKO OJIUH TUI C TAKMM HA0OpOM ToJieH
(T.e. TUTIBI HE OYIYT «IUTOUTHCS, BHE 3aBHCUMOCTH OT TOTO, OOBSBIISUIHCH JIM TAKUE KE
TepeMeHHbIC B APYTruX QYHKIUSIX WK Kiaccax).

MemoObI pacwupeHusi

Metonbl paciIupeHust — KpaiHe MOJIC3HBIH MEXaHI3M UIS HaJICTPOHKH CYIIECTBYIOIIETO
KOHTpaKTa HEeKOTOporo Kiacca. Kak HaM WHOTa XOTeI0Ch 00aBUTh K KIACCY U3 4y»KOM
OouOIMoTeKH (CKaXxkeM, OHOIMOTeKH Microsoft) kakon-HHOY b HYKHBIH HaM METOJ, KOTOPBIH
co3maTesy Kiacca 1o HeMOHATHBIM JUTS HaC MpuunHaM 3a0butu! VBB, HAM 0CTABAJIOCH TOJIBKO
MOPOK/AATh TOAKIACCHI, 1a U TO, TOJIBKO B TEX CIIydasix, KOT/la HYXKHBIA HAM KJIACC HE SIBIISICS
«3aneyaTaHHbIMY (sealed).

B 3-i1 Bepcun C# mosiBuiach Takasi BO3MOXKHOCTB — C TIOMOIIBI0 METO/I0B PacIIpPEHUSI.
Merton pacIMpeHHs — 3TO HEKOTOPBIN CTATUYECKUI METO HEKOTOPOTO CTAaTHIECKOro Kiacca,
KOTOPBIH 4yJIeCHBIM 00pa3oM JI00aBIISIET METO/ C TAKMM K€ HMEHEM K CYIIECTBYIOIEMY KJIaccy.
Taxkoif METOJ] TOJKEH UMETh B TIEPBOM TapaMeTpe cIIoBo this:
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public static class StudentExtension

{
public static float GetAverageMark (this Student student)

{

return student.AverageMark;
}
}

Hmest Takoe onucaHue, Mbl BIIPaBE MUCATh CIEAYIOIUM 00pa3oM:

var Ivanov = new Student { "Ivanov", 3. };
Console.WritelLine (Ivanov.GetAverageMark());

HECMOTpsI Ha TO, YTO UCXO/HBIN Kilacc He omnpenensan merona GetAverageMark.

Hazo 3aMeTHTh, 4TO U3 BCeX BO3MOXKHBIX BAPUAHTOB Pa3pEIICHUS METOI0B METOIBI
pacHMpeHus UMEIOT HauMeHbIui npuoputeT. OHOMMEHHBIE METOIBI CAMOTO Kjlacca U
yHaclieI0BaHHbIE METOJIBI, Oy Iy4r OTpeciieHbl, MMEIOT OOJBITHI IPHOPHUTET.

MeTosl paclIupeHus, Kak Mbl YBUIUM B JaJIbHEUIIIEM, OUY€Hb BaXKHBI JJIs1 CO3/IaHUS
SI3BIKA 3aIPOCOB.

®OyHKUYUOHaIbHOE nNpo2paMmupoeaHue u samM60a-ucyucieHue

CrnenyromuM yCOBEpIICHCTBOBAaHUEM CTalH JIsMO1a-BeipaskeHus. [lepen TeM kak
00CyIUTh pealn3anuio JIIMOaa-BbipakeHnid B C#, 00CyTMM BKpATIIE HX OCHOBBHI.

(00000-0000000000 Cododnod 000 0000 0 0000od 20-00 0000, 000 000000 000 00000000000 00000000 0000000 0oodo0a.
(00000000000 000 0000000 0 000000000 0000000000000 000000 0000000000000000.

(0000000000000 0Oo0n0O0000000000 0000000000 0000000000000 0000000 0000000 000 000000000 000000000 (000000d.
(000000 bonodnD Ooon0an0an0ann Ooadonaon, 0oonodo do0aoodonannao 0Ono0o Onoonoonod 0ooo 00d0odo (Onodnodoo) O doodoo
(0000000, Ooodod, 0 0000000 00 0000000 0000000 000000000000 doodoo, 0o000000 0000000 0000000000 nonoonodnoan Ao
(0000000000 0 00 0000000 00 0000000 d00n00000000000 0On000do (Do 0doa, 00 000000000, do0oao, 000 0000000000 do00000dod,
(0000000000 do0ooonao0 Coooood 0O0 On0o0ooo0 d00oooo O 0.0.). 0000000000 0000 000000, 000 00000000 000000000 00 27+
(00000000000 00000 00000000 0 0000000000000  000aaa, 0.0. 00 00000000 00000000000 0000000000000 00000, 0 0000000000
0000000000 DO0000000000.

0 0000000000000 O0nO0nnodn0a0nod 000 0000000 00000 «[000ados» 0 «00000d00ads», 0.0. 0000000 0 000000adooaaon
(00000 00000000 000000000 «C000000 O0000s>. 0000000 «D000000000000y 000000000 00000 do00oO0000000000 0000 0ooo0on
00000000000 0000000. 00 0000000, 000 00000 O000000000000000 00000000 000000000 00000000000 00 000000 0000000000000
(00000000 00000. 00000000 0000000 000000 — 000 00000000 0 0000000000 00000000000 00000000000 000000 00000000 00000
0000000000000 DO0000a00:

« [0 000 00000 000000000 00000000000 0000000000
o [0 00000 00000000 0 00000000 0oaa00

« [0 00000 0000000000 000 DOoo0000aa

o (100 0000 0000 O0000d0000 0 O000da00 000000000

0 0000000 00 00000000000 000000000000 000000 (00 00000000000 00040 00d 000000-68), 00000000000000 000ao
(000000000000 00000000 000000 0000000 000000, 000 0000000 000000000 000 00 00000000000 0000000000, 0d 00000000 0
(000000000000 000000000 000000000000 0000 0000 O0000d.

OyHKIMOHATBHBIE SI3BIKH (HE BCE, TIPaB/ia, HO B OCHOBHOM) OITUPAIOTCs Ha JsIMO1a-
BhIpaKeHHs. JIIMO1a-BBIpaXKeHUE — 9TO AHOHUMHAS QYHKIUS OT OJTHOTO apryMeHTa. J{is Takux
BBIPaKEHUH CYIECTBYET TOJNBKO OJIHA OIepanus — QyHKIMOHATIbHAS KOMIO3UIHsL. OIHAKO
3TOTO JIOCTATOYHO, YTOOBI ONPESTUTh (PYHKIHKM CO MHOTUMH apTyMEHTAMH, JIOTHUECKUE
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MIpeIuKaThl, oniepaTopsl Hanogo0ue if-then-else u naxe pexypcuro. JsimO1a-BbIpaxeHne
3aITUCHIBACTCS TaK:

A x. x + 2 - (QyHKUUS, KOTOpas IO CBOEMY apryMEHTY BO3BpAIIaeT ero CyMMYy C 2
(MMs1 apryMeHTa He UMeeT 3HaYeHHsI, MOYKHO HAlHMCaTh TaAKKe A y. y + 2, (YHKUHUA IPU ITOM
OCTAHETCSI OJ[HA M Ta XKE).

A Xx. A y. x - y —KOMIIO3UIWS ABYX (QYHKIMH, KOTOPAst IPEACTABISET COOOH TPETHIO
GYHKIHIO — X — Y (Takue QYHKIUH MPUHATO COKPAIIATh 10 A x y. x — y, T.H. KKapPUHTY).

Bonee mompo6HO 0 JIsIMOJa-HCYUCIICHUH MOXKHO POYUTATH 3/1€Ch —
http://en.wikipedia.org/wiki/Lambda_calculus.

Tax BOT, 1AM0/1a-BbIpaskeHHs TeTlephb ecTh U B C#, IpHueM B JJOBOJIBHO ITOXOXEM CTHIIE.
Jlns nsiMO1a-BhIpaXKeHUI BBEJICH HOBBIN TOKEH “=>’:

var WriteAverageDelegate =
Student => Console.WriteLine (Student.AverageMark) ;
WriteAverageDelegate (Ivanov) ;

DTO SKBUBAJICHTHO CIIEAYIOIIEMY Koay Ha Bepcuu 2.0:

// Ha ypoBHe kJjacca
delegate void WriteAverageDelegate (Student student);
// B Tejyie mMeToma Kjlacca
WriteAverageDelegate myDelegate =
delegate (Student student)
{ Console.WritelLine (student.AvMark); };
myDelegate (Ivanov) ;

MoxHO onpenensiTh IIMOAa-BeIpaXeHUs 0€3 MapaMeTpoB (CIeBa OT 3HAKA => yKa3aTh
MyCThIe CKOOKH — (), MO’KHO CO MHOTHMH IIapaMeTpaMH, IIEPEUHCINB UX Yepe3 3alsATyIO B
CKOOKax cyieBa OT 3Haka =>). bornee moapoOHO 0 1AMOIa-BRIPAKCHUAX — HA CIEAYIONIEH JIeKINH.

SA3bik 3anpocoe (Query expressions)

SI3BIK 3apPOCOB — 3TO COOCTBEHHO TO, paau dero 3areBaycs mpoekT LINQ. A LINQ — ato
Habop paciupeHuil a3pika (BepHee, a361k0B — C# 1 VB.NET) u Mozesns nporpaMMUpOBaHHUs,
KOTOpasi MO3BOJISIET CO3AaBaTh YHU(PUIIPOBAHHEIE 3aMIPOCH! K 00BeKTaM, 6a3aM qaHHBIX 1 XML.
HoBplii 531K 3aIIPOCOB (€CIH MEPEBOAUTH JOCIOBHO, «BBIPAXKEHU 3allPOCa) BECbMa MOXO0XK Ha
SQL:

from student in Students
where student.AverageMark > 4.5
select student.LastName;

HuTepecHo To, uto no cpaBHeHuto ¢ SQL nmopsmox SELECT, FROM u WHERE
n3MeHeH. Camu paspabotunku Microsoft, kpoMe TyMaHHBIX OOBSICHEHHH, UTO HAa CAMOM JIeTie
9TO TOPa3I0 ECTeCTBCHHEE IS YSIOBEKA, IPHUBOAAT M OUH BeChbMa PE30HHBIA apryMEHT:
IntelliSense. B camom nernte, moka Mbl HE 3HaeM THIT BEIONPaeMOro o0beKTa (B JAaHHOM Cllydae
Student), MBI He cMO>KeM IOJICKa3aTh ero Nous (4To mpurogutcs u B where u B select u B mpounx
4acTsaX 3ampoca, KOTOpEIe B IPAMEPE OTCYTCTBYIOT). DTOT apryMEHT, MOJIararo, sIBISIECTCS
PELIAOINM IS TAKOTO HEMPUBBIYHOTO MOPSAKA, YTO OBl HU TOBOPUIIN pa3pabOTIUKH O
6onbIeit ecrecTBeHHOCTH. ©
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Kpaiite Ba)KHbIM MOMEHTOM B 3TOM PACIIMPEHHUH A3bIKA ABJISCTCS TO, YTO OH HUKOMM
00pa3oM He MpUBsA3aH K 0a3aM JaHHBIX. 3aIIPOCHl MOXHO JIeIaTh HaJI JFOOBIMH 0ObEKTaMH,
peanuzytomumMu uHTepdeiic IEnumerable. Hanpumep:

string[] Students = { "Ivanov", "Petrov", "Sidorov",
"Medvedov", "Prevedov", "Shpak" };
IEnumerable<string> GoodLastNames =
from s in Students
where s.Length ==
orderby s
select s.ToUpper();

foreach (string LastName in GoodLastNames)

{

Console.WriteLine (LastName) ;

B PEIYIbTATC UCIIOJTHCHUA Ha KOHCOJIb BEIBCIYTCSA (1)aMI/IJ'H/II/I, COCTOAIIUEC N3 8 6YKBZ

MEDVEDOV
PREVEDOV

Marwus c 3anpocamu Hajx [Enumerable mponucxoauT 3a cueT METOIOB PACIIMPEHHUS, YTO MBI
TaKKe 00CyZNM Ha CIeAyIolIeH JIEKIHH.

Hepeebsi ebipaxeHuu (expression trees)

JIsimMOma-BBIpaXKeHUsI MOTYT CYILIECTBOBATH B JIBYX BHJax: B Buje IL-kona u B Buze
JiepeBa BEIpaKEHHUH (expression tree), HEKOTOPOTO CEPUATN30BAHHOTO IIPEICTABICHUS.
Komnunsarop onpenenser, B KAKOM BHJIE XPaHUTB JIIMO/Ja-BbIpa’KCHUE 110 KOHTEKCTY €To
ucnons3oanus. LINQ ompenenser generic-tumn Expression<T>, KoTopblii SBIIsSIETCS
IpeJCcTaBIeHUEeM JISIMOJa-BbIPAXKEHHS B TAMSATH, U KOTAa JIsIMO1a-BbIpaKeHUE IPUCBAUBACTCS
MIEPEMEHHOMH, ITOJII0 MM CBOUCTBY Tuna Expression<T>, KOMIIIATOP XpaHUT €ro Kak JIePeBO
BeIpaxeHuil. Hanpumep:

delegate ReturnType Func<ArgType, ReturnType> (ArgType arg);
Expression<Func<int, bool>> filter = n => n < 5;

BinaryExpression body = (BinaryExpression)filter.Body;
ParameterExpression left = (ParameterExpression)body.Left;
ConstantExpression right = (ConstantExpression)body.Right;

Console.WriteLine ("{0} {1} {2}",
left.Name, body.NodeType, right.Value);

BBIIACT

n LT 5

Demo

JleMoHCTpaIus Bcex MepeUnCIICHHBIX HOBOBBEIEHUH U HECIIOXKHBIX 3anpocoB. bonee
CJIOKHBIE 3aIPOCHI — Ha CIEAYIONIEH JIeKIUH.

Hocmyn k 6] u XML

Bce »T0 ipekpacHo, ckaxeTe Bbl, HO Kak ObITh ¢ B/ 1 XML, o6nerueHHsIit 1ocTym K
KOTOPBIM JICKJIAPHPOBAIICS TIIABHOM IeTIhbI0 HOBOBBeAeHM? Tak BOT, BOBMOXXHOCTB paboTaTh C
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MMpeaACTaBJIICHUEM JIS[M6JIa—BI)Ipa)KeHI/I$I B MMaMATU B MOMEHT HUCIIOJIHCHUA MMPUITOKCHUA OTKPBIBACT
JUTS HaC IIUPOKKE TOPU30OHTH MPUMEHEHHS SI3bIKa 3aIpOCOB. B 4acTHOCTH, MMEHHO Ha ITOH
BO3MOXXHOCTH OCHOBaHa, Hanpumep, pabota ¢ bJ] ¢ moMomipio s3bika 3ampocoB CH#.

Juis padotst ¢ B/l 1 XML cymectBytoT moampoektsl LINQ mox cooTBETCTBYIOIIMMUA
Ha3BaHUSIMHU:

e LINQ to SQL (ex-DLinq), coopka System.Data.Dlinq

e LINQ to XML (ex-XLinq), coopka System.Xml.XLinq
[TonmpoGueii 00 ATUX MPOEKTaX — Ha CICAYIOMICH JICKITHH.

Coemecmumocms

C# 3.0 6yznet coBmectum ¢ C# 2.0 o reHepupyeMoMy OalT-KOy; yIyUIICHHS B SI3BIKE
— YHCTO CHHTAKCHYECKHE U peau3yloTcs Ha 3Tare Kommwiinui. Hanpumep, MHOTHE 13
HMHTErpUpPOBaHHBIX 3anpocoB LINQ MOXXHO yxe ceifuac oCcylecTBUTD, HCIOIb3Ysl Oe3bIMIHHBIC
JIeJIeraThl B COYCTAaHUHU C TIPEAUKATHRIMHA METOJaMH HaJl KoHTeiHepamu Bpoje List.FindAll u
List.RemoveAll.

Tekywasi noddepixka C# 3.0

B nactosmee Bpems C# 3.0 cymectByert B Buae CTP-penuza. Taxoke cymectBytotr CTP-
Bepcun DLing, XLing, HenaBHO nepenmenoBannsle B LINQ to SQL u LINQ to XML. MHuorue
n3MeHenus (kacaronmecs LINQ) Bxoasar Taxke B Visual Basic.NET Bepcuu 9.0.

Ccbinku

http://msdn.microsoft.com/vesharp/future/ — rmaBHbIA UcTOUHKK 3HaHUH 0 C# 3.0
http://msdn.microsoft.com/data/ref/ling/ — LINQ, oueHb peKOMEHIyeTCs MPOYUTATh
3aMeuaTenbHbIe 0030pHbIe cTathu JloHa bokca
http://download.microsoft.com/download/6/5/b/65b05191-a526-44bc-80e5-
3£5399aebl62/anders_hejlsberg_ling 2005.wmv — npo LINQ ot co3natens
http://www.microsoft-watch.com/article2/0,2180,1837433,00.asp — nHTepBbIO co3narens C#
Amnpepca Xeincoepra (Anders Hejlsberg) o C# 3.0
http://www.developer.com/net/csharp/article.php/3561756 — xopoTKasi BEBDKHMKa U3 JJOKYMEHTa
Jlona bokca

http://www.cl.cam.ac.uk/Teaching/L ectures/funprog-jrh-1996/ — xopommii BBOJHBIH KypcC B
(GYHKIIMOHATBFHOE ITPOTPaMMHUPOBAHHUE

http://www.softcraft.ru/paradigm/dp/index.shtml — HebGonbIIOe BBEeIeHNE B (DYHKIIMOHAIEHOE
IPOTpaMMHUPOBaHIE, HA PyCCKOM

http://en.wikipedia.org/wiki/Lambda_calculus — 4To Takoe aaM0O1a-UCUUCTIEHIE
http://www.interact-sw.co.uk/iangblog/2005/10/03/genericfunctions wu http://www.interact-
sw.co.uk/iangblog/2005/09/23/varisntobject — HeOombIHe 3aMeTkH Tipo C# u F#, Gior
http://www.softcraft.ru/paradigm/dp/index.shtml — xypc «/lexnapaTuBHOE IPOrpaMMHPOBAHUE)»
http://www.asp.net/sandbox/app_bling.aspx?tabid=62 — Blinq
http://www.haskell.org/haskellwiki/Haskell — ¢pynkunonansusii s36ik Haskell, onqun u3 cambix
nomysipabIx DS.

http://nemerle.org/Main_Page — MoHBIN (HyHKIIMOHAIBHBIN A3bIK Nemerle, ¢ KOTOpbIM MPHHSATO
cpaBHuBath C# 3.0

http://www.boost.org/doc/html/lambda.html — nssmOna-pyrkun B C++ (Boost)
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Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"

Nekuus 8. C# 3.0 n LINQ project

(2 nexuun)

BeedeHue

Wtak, Ha PONLION JIEKIIMKA MBI YIIOMSHYJIH TO, YTO HE BCE KOHIIETIINH OKPY>KAIOIIETO
MHPa XOPOIIO YKIIAJBIBAIOTCS B 00 BEKTHO-OPUEHTUPOBAHHOE TIPe/ICTaBleHre. B 4acTHOCTH, 3TO
oTHOCUTCA K permsannoHHbIM Bl 1 XML.

IIpoext LINQ (language integrated query) mpeaocTaBisieT BO3SMOXHOCTh CO3/1aBaTh
3aIIpOCHI K Pa3IMYHBIM HCTOYHUKAM HH(OPMAITIH CPEACTBAMH CAMOTO SI3bIKa
mporpaMMHupoBaHus. BaxkHo To, 4TO cpeJicTBa UMEHHO integrated, T.e. 3alIpOCH HE CTPOSTCS BO
BpeMs UCIIOJIHEHUS, KaK, ckaxkeM, noctyn K b/ ¢ momompio ADO.NET. D10 maer Ham cTporyio
TUNH3ALHUIO ¢ IPOBEPKOH TUIIOB BO BpeMs KoMmisnuy, [ntelliSense u mpoune ymoOHbIe
BO3MOXXHOCTH. TakuM o0pa3oM, Takue noHatus b/, kak, Hanmpumep, 3apocC WK
npeoOpa3oBaHKe, CTAHOBATCS MMOJHONPABHBIMU MOHATHIMH s13bIKa. JJoctromacTBOM LINQ Takxke
SIBIISIETCS TO, YTO OH MPEJOCTABIIAET eIUHBIA CIIOCO0 AOCTyNa K JaHHBIM BHE 3aBUCUMOCTHU OT UX
tuna (kosuekius C#, XML, 6a3a naHHbIX).

LINQ ompenensieT cTaHAapTHBIN S3BIK 3aIIPOCOB, KOTOPHIN TTO3BOJISIET:

1. BBIOOpPKY

2. 00xox

3. ¢dunbTpanuo

4. unpeoOpazoBaHKE JaHHBIX.

CekpeT NPUMEHUMOCTH 3aIIPOCOB 3aKIIIOYAETCS B TOM, UTO B OOIIEM CITy4ae OHU
paboTaroT Haj MOOBIM HCTOYHHUKOM JAaHHBIX, peanusyonmM narepgeiic IEnumerable<T>.
Bounee Toro, 3a cyeT TOro, 4To 3anpochl peain30BaHbl C IOMOLIbIO MEXaHU3Ma METOJI0B
pacuupenus, CyIecTBYeT BO3MOXKHOCTh MEPEONpeIeITh CTaHAAPTHOE MTOBEJACHUE 3aIIPOCOB,
4YeM, B YaCTHOCTH, MOJIb3YIOTCs paspaboTunku npoekToB LINQ to SQL (6sBmuit DLing)
LINQ to XML (6s1Bmumii XLing).

lpumep
PaccMoTpum mpumep ¢ nponuion JeKIuu:
string[] Students = { "Ivanov", "Petrov", "Sidorov",
"Medvedov", "Prevedov", "Shpak" };

IEnumerable<string> GoodLastNames =
from s in Students
where s.Length ==
orderby s
select s.ToUpper ()

foreach (string LastName in GoodLastNames)

{

Console.WriteLine (LastName) ;

OTO0T KO BbLAACT ABa pe3yJibTaTa:

MEDVEDOV
PREVEDOV
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PaccmoTtpum 3ampoc nomonpodHee:
IEnumerable<string> GoodLastNames =
from s in Students
where s.Length ==
orderby s
select s.ToUpper():;

[Tepemennoii GoodLastNames nprcBanBaeTcsi HEKOTOPOE BBIpaKEHUE 3aIpoca, B
KOTOPOM y4acTBYIOT HCTOYHHK HHpopMarmu (Students) i pa3IigHbIe OIEpaniy 3a1poca, Takue
kak where, orderby u select. Ha camom gene Takoi BuJ 3ampoca — Tak Ha3bIBAEMBbIii
«CHHTaKCUYECKHI caxapy, T.e. PocTo OoJjiee ynoOHas (opMa HalTUCaHHs, KOTOPYIO BOOOIIE-TO
MOXKHO CMOJICITUPOBATH M UMEIOLIMMUCS cpeacTBamu. KoMmusaTop mpeobpasyer
BBIIIEPUBE/ICHHBIN ONepaTop B TAKOM:

IEnumerable<string> GoodLastNames =
Students
.Where (s => s.Length == 8)
.OrderBy (s => s)
.Select (s => s.ToUpper());

T.€. B IPUHIIHIE 1 03 BEIPayKEHUsI 3aIIpOca BB MOTJIM OBI CAENATh TO JKE CaMOg,
ucnoinb3ys Metoasl IEnumerable nox Hazsanuem Where, OrderBy u Select. «Ilocroiite, —
cKaxkeTe Bbl, — HO Y IEnumerable HeT Takux MeTonoB!» — 1 OyneTe COBEPILICHHO IpaBkl. FIMEHHO
TYT BCTYHAIOT B I€JIO METO/IBI PACIINPEHNS, YIOMSIHYTBIC Ha MIPONLION Jeknun. B camom nerne,
Where onpenensiercs Tak:

public static class Sequence

{
public static IEnumerable<T> Where<T>

(
this IEnumerable<T> source
Func<T, bool> predicate

foreach (T item in source)
if (predicate (item))
yield return item;

To, uto meTo Where siBIIsieTCSl CTAaTUYECKUM, KaK M KJIacc Sequence, MO3BOJISET HaM
3aIIMCaTh BHI30B TaK:

IEnumerable<string> GoodLastNames =
Sequence.Where (Students, s => s.Length == 8);

OJHaKO CJIOBCYKO this B IIEPBOM ITapaMETPE METOZA IO3BOJIACT HAM HaIlMCaTh 3TO Ooiree
KOMIIAKTHO:

IEnumerable<string> GoodLastNames =
Students.Where (s => s.Length == 8);

Taxum o6pa3zom, Mbl pacimpsieM uarepdeiic [Enumerable metomom Where, koTopslii, B
CBOIO 0Yepe/ib, Toxke BozBpaiaeT IEnumerable, uTo gaeT BO3MOXXHOCTH J1ajiee MPUMEHSTh
IpoYre METOAHI pacmmpenus, Takue kak OrderBy u Select. Kpome Toro, Takas TeXHHKA
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IIO3BOJISICT HaM IIOAMEHATH METO/IbI IEnumerable cBonmu peamm3anusaMu Ui peajln3aliusiMnu
TPETBUX IPOM3BOJUTENEH, YTO AaeT OONBIIYIO0 THOKOCTD, KOTAa OJHUM U TEM XK€ CHHTaKCHCOM,
Y JJayKe OJJHUM U TeM K€ KOJIOM MbI MOKEM JIOCTYIaThCs K Pa3NIHBIM UCTOYHUKAM JaHHBIX.
BBI30B METOJIOB PacIIMPEHNUs PAa3PEIIaloTCsl BO BpeMsi KOMIMIIILNY, |, IOAKIIIOYas pa3HbIe
HPOCTPAHCTBA MMEH C TIOMOIIBIO USing (MJIM co3/1aBasi OTHOMMEHHBIC METOBI KaK WICHBI Kilacca,
peanmusytommero IEnumerable), BbI MoxeTe 10-pasHOMY MEPEONPENEIISATh TH METOIBI.
CraHnapTHbIe J)Xe METONBI ONpeielicHsl B System.Query.

3aMeTHM, YTO yIOMSHYTbIE METO/IbI PACIIMPEHHS IPHHUMAIOT B Ka4eCTBE IapaMeTPOB
JIMOa-BBIP)KSHUSI, THIT KOTOPBIX BBIBOAUTCS ABTOMATHYECKH, YTO 00CYKAAJIOCH Ha IPOLLIOH
Jekuuy. Eciu mbltathes najplie «paciiidpOBBIBATE, YTO JKe IPOUCXOAUT 32 CLIEHOH, TO
MOJKHO IMPOJAOJDKUTDH PACITYThIBAHUC KJ'IY6Ka, SBHO 3allMCaB aHOHUMHBIC ACJICTAThl, KOTOPhLIC
COOTBETCTBYIOT JIAMOIa-BBIPAKCHUSM:

Func<string, bool> filter =

delegate (string s) { return s.Length == 8; };
Func<string, string> extract =

delegate (string s) { return s; };
Func<string, string> project =

delegate (string s) { return s.ToUpper(); };

IEnumerable<string> GoodLastNames = Students
.Where (filter)
.OrderBy (extract)
.Select (project) ;

Hepeebsi ebipaxeHuu (expression trees)

Ha npomnoit nexunu Mbl 00CYX1aJu IepeBbs BRIPAXKEHUM, OUH U3 BUIOB, B KOTOPOM
MOTYT CYLECTBOBATS JIIMOJa-BbIpakeHUsl. BO3MOXKHOCTB IPEICTABIATD 3TU BBIPAXKECHUS B
HaMATHU B BUJIe aOCTPaKTHOIO JepeBa, a He B BUJE CKOMIMIUPOBAHHOrO 1L-koa upe3BbIuaitHo
BaxxHa Juia pacmupenuit LINQ. Tak, LINQ to SQL (ex-DLinq) monb3yeTcs 3Toi BO3MOKHOCTBIO
Juts reHepanuy Ha ety T-SQL 3ampocoB o oOpamnieHuro k 06a3e JaHHbIX, ONTMCAHHOMY BaMH B
BaIlleil MporpaMMe ¢ IOMOIIBIO SI3bIKa 3aIIPOCOB. AHAJIOTHYHYIO TEXHUKY MOTYT IPUMEHSTh
CTOPOHHUE NPOU3BOJUTEINH, J1a U BbI CAMU JUIs HAMMCAHUS allbTEPHATUBHOrO A0cTyna K bJ[ um
JOCTyIa K APYrUM UCTOYHHMKAM HH()OpMALIUU, UCTIONB3YsI POBHO TOT XK€ S3bIKOBOM CHHTaKCHC.

OmuioxxeHHoe 8bl4yucrsieHue 3aripoca

Kaxk BbI 3ameTnim, Meto] paciuupenus Where, pacCMOTpEHHBIN paHee, BO3BpallaeT
MEPEYNCIUTENH (C TTIOMOIIBIO KITtoueBoro ciopa yield). Kak u3BecTHO, mepedrciuTens He
BBIUHCISIETCS B MOMEHT nosrydeHust IEnumerable. BMecTo 3TOro oH BEIYHCISIETCS B MOMEHT
nepeducieHus ¢ nomoursio foreach nnu B MOMEHT npeoOpa3oBaHus B IpyroH THII JaHHBIX
(HampuMep, B MacCUB ¢ IoMomIbio Metoa ToArray). DTo JaeT HaM MHOKECTBO Pa3IMIHBIX
BO3MOKHOCTEH:

e o0pamarhkCs K OMHOMY M TOMY € 3aIIpOoCcy MHOTO pa3, KayKABIH pa3 Moydas

aKTyaJbHble (BO3MOXKHO, Pa3HBIE) PE3YIIbTATHI

® [IPOHM3BOAMTH PEaJbHBIC BEIYMCICHHUS TOIBKO KOTAA 3TO TpedyeTcs (Hanpumep, B

MOMEHT BbI30Ba Where B mpuMepe BBIIIE 3aIPOC HE TOTOB €l11e NONTHOCThIO, T.K. Ha
KOHEYHBII ero BUI MoBJUAIOT nocieaytonue OrderBy u Select).

® KOPPEKTUPOBATh KOHEUHBIN 3apOC C MOMOIIBIO NaJbHEHIINX ONepanui, Kak

yKa3aHo B MPEAbIIYIEM ITYHKTE

Ecnu Bam Hano puKCHpOBaTh pe3yNbTaThI 3aIpoca, YTOOBI 00paIIaThCst K OTHUM U TEM
e JaHHBIM, BaM HaJ0 (pOpCUpPOBATH €ro HCIIOIHEHUE MyTeM BbI3oBa ToArray nnn ToList.

Amnanornynsiit [IEnumerable<T> untepdeiic B LINQ to SQL HaszsiBaetcs [Queryable<T>.
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AHOHUMHbIe munbi u LINQ

Eme onno HoBoBBeneHne C# 3.0 — aHOHUMHBIE THIIBI — UCTIONB3YETCs ISl KOMIAKTHON
3aIMCH MTOPOKIIEHHUS CIIOKHBIX PE3yIbTaTOB 3apocoB. Hampumep, MBI XOTUM TOPOJUTH
CTPYKTYpY U3 HIMEHH CTYACHTa U OyJICBCKOTO OIS, SIBIISIETCSI U CTYACHT OTIMYHUKOM:

var GoodStudents =
Students.Select (s => new { s.LastName, isGood = s.AverageMark == 5});

Tlocme CO3JIaHHA TaKOro 3arnpoca Mbl MOXET UTEPUPOBATHCA 110 €0 pE3yJjIbTaTaM:
foreach (var student in GoodStudents)
Console.WriteLine ("{0} is a {1} student"
, student.LastName
, student.isGood ? "good" : "bad");

CmaHOapmHbie onepayuu 3anpocoe

PaccMOTpUM OCHOBHBIE Oll€pallii, KOTOPBIE MOKHO BKJIIOYATh B 3anpocsl B LINQ.
Ciymarens, 3HakoMblii ¢ SQL, HCIBITAET [TPU 3HAKOMCTBE ¢ HEMH JIETKOE 4yBCTBO JeKa Bio. ©

OrderBy — mops/IoK COPTUPOBKH:
var orderedStudents =

Students.OrderBy (s = > s.LastName); // no BO3pPaCTaHUIO MMEHU
var orderedStudentsDesc =
Students.OrderByDescending (s = > s.LastName); // no yOuBaHMIO MMEHU

To ke camoe MOKHO 3aITicaTh 3a1mpocoMm:
var orderedStudents =

from s in Students

orderby s.LastName

select s;

ThenBy — npuMeHeHHe MOCIIEAYIONIETO KPUTEPHS COPTUPOBKH:

var orderedStudents =
Students.OrderBy (s = > s.LastName) .ThenBy (s => s.AverageMark);
// 1O BO3pacTaHMio MMEHM, I[IOTOM — I[IO OLIeHKe

C TIOMOIIBIO A3BIKA 3aAIIPOCOB 3TO 3aITMCBIBACTCA IIPOMIC:
var orderedStudents =

from s in Students

orderby s.LastName, s.AverageMark

select s;

GroupBy — rpynmnupoBka pe3yiabTaToB [0 HEKOTOPOMY KPUTEPHIO:
var groupedStudents = Students.GroupBy (s => s.AverageMark);

GroupBy Bo3Bpamiaer nepeuncianTe’ab HEKOTOPBIX [Grouping, BHYTpH KOTOPBIX CONEPKUTCS
elIe OJIMH MEePEUNCIUTENb 00BEIUHEHHBIX PE3YIbTATOB!

foreach (IGrouping<float, Student> group in groupedStudents)

{
Console.Writeline (“Students which have average mark {0}”, group.key);
foreach (Student in group)

{

Console.WritelLine (Student.LastName) ;
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To ke camoe ¢ TMMOMOIIBIO 3aITPOCOB:
var groupedStudents =
from s in Students

group s by s.AverageMark,

Max, Sum, Average — arperupyomne onepamnun:
var totalAverageMark = Students.Sum(s => s.AverageMark) / Students.Length;

NI
var totalAverageMark = Students.Average (s => s.AverageMark);

CBou COOCTBEHHBIE arperupyIOLIe Ollepallii Bbl MOXKETE OIUCATh C IIOMOLIBI0 METO/1a
pacmupenus Aggregate.

Join — onepanus 00beauHEHUS. J[0TyCcTUM, Y HAC €CTh KOJIIEKIUS MTPerojiaBareieii, 00beKT
«TpenoaBaresb» coaepxkuT moie LastName, 1 Mbl XOTHM HaiTH BCeX 0OHO(PAMUIIBIICB

CTYJICHTOB M NperoaaBaTeiei U BBIIATh X 00MIyI0 (haMUIHIO:
var samelLastNames = Students.Join (

Teachers,

student => student.LastName,

teacher => teacher.LastName,

(student, teacher) => student.LastName);

To ke camoe 3alpocom:

var samelLastNames = from student in Students
join teacher in Teachers on student.LastName equals teacher.LastName
select student.LastName;

Bwmecto join MOXKHO HMCIIOJIb30BaTh HECKOJILKMX UCTOYHHUKOB JAaHHBIX B OJHOM 3aIIpocCe:
var sameNames8 =
from student in Students where student.LastName.Length == 8
from teacher in Teachers where student.LastName == teacher.LastName
select new { student.AverageMark, teacher.Salary };

DTOT 3ampoc BBLAACT Maphl «CPEIHSS OLICHKA — 3apIuiaTay JJis BCeX Map CTyISHTOB U
MperoaBatelieii ¢ OIMHAKOBOM (hamumneit u3 8 OyKB.

LINQ to SQL (ex-DLinq)

[epeiinem k o6cyxaenuto yactu LINQ, xoTopas HaueneHa Ha paboTy ¢ 6a3aMu JaHHBIX.
Kak ynomunanock panee, ogHoi u3 neneit LINQ O0b110 cienarh 6a3agaH4ecKue MOHATHS
CYIITHOCTSAMH «IepBOTO Kiaccay. Ceiiyac Mbl paccMOTpHuM, KakuM oopazom LINQ mocturaer
JTOM 1ICIIH.

Pa3memka knaccoe

Jlnst Havyama BBI IOJDKHBI pa3METUTh CBOU KJIACCHI, TIPEHA3HAUCHHBIC JIJIsl XpaHEHUS B
0a3e MaHHBIX, CIICIIHATM3UPOBAHHBIMY aTpHOyTaMu. JIOBOJIEHO JIOTHYHO TJIaBHBIC aTPUOYTHI
HaseiBarotTca Table u Column:

[Table (Name= "Students") ]
public class Student
{
[Column (Id=true) ]
public uint id;
[Column]
public string LastName;

public float AverageMark;
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}

[MpuBenennslit kinace Student xpanurcs B Tabimie Students, ero nose id XpaHuTcs B
KoJIOHKe id U mpu 3TOM sIBIIsieTcs KIto4uoM, rnosie LastName xpanutcs B kojonke LastName, a
nonie AverageMark He xpaHuTcsi BoBce. B BJl XpaHSTCsI TOJIBKO OIS WM CBOMCTBA, MMEIOIIINE
atpu0yT Column. Ecim y atpubyrta Column He pocTaBIIeHO SIBHO HMS KOJIOHKH, TO CUUTACTCS,
YTO MMsI KOJIOHKH COBIAJaeT C MMEHEM II0JIS WIIM CBOMCTBA. MICXOTHBIE THIIBI, KOTOPBIE HE
yknaneiBarotes B .NET-ToBckuid Habop, MOTYT OBITh TOMeYeHBI mapameTpoM DbType:

[Column (DbType="nvarchar (32) not null”]
string LastName;

C TOYKH 3peHHs COOTBETCTBHUS THITOB MOJIE3HBIMU MOTYT OKa3aThCsl ITOSIBUBIINECS BO
BTOpOI Bepcun (hpeiiMBopka nullable-tunbl. JlefictButensHo, pazMepHbie TUIBI B .NET He
MOT'YT IPUHUMATh 3HadeHue null, B To Bpems kak B B/] mone Tumna, ckaxem, int, BIIOJIHE MOXKET
65176 null. Ceituac, Bo Bropoii Bepcun .NET 3T0 MOXHO 3amucarth Tak:

[Column]
float? AverageMark;

DataContext

Jlst Toro, 4ToOBI OCYIIECTBIATH CBSA3b ¢ 0a301 JaHHBIX, CYIIECTBYET CIIEIUATbHBIH
knacc DataContext. DataContext moxox Ha xiacc Connection u3 ADO.NET:

DataContext studentsDb = new DataContext (pathToDatabase);

Table<Student> Students = studentsDb.GetTable<Student>();

Kak u B cirydae ¢ «oOsaHBIMEIY 3amipocamu, GetTable He ocyIiecTBiIsIeT HUKAKOTo
B3aMMOJIEHCTBHS ¢ 0a30¥ JaHHBIX. DTO TO K€ CaMO€ «OTJI0KEHHOE UCITOIHEeHHEY. PaboTa ¢
TaOJUIECH TPOUCXOINT TPU PeaTbHOM OOpAIeHUH K IAaHHBIM, HalpUMep, MPpH repedope ¢
nomoipio foreach:

var goodStudents =
from student in Students
where student.AverageMark = 5
select student;

foreach (var student in goodStudents)

{

Console.WriteLine ("{0} is a good student", student.LastName);

Relationships

OTHOMIEHNS B PENSIIMOHHBIX 0a3aX JaHHBIX OOBITHO CTPOSTCS C IIOMOIIBIO BHEIITHUX
kitoueii (foreign keys), KoTopble CChUTAIOTCA Ha MEPBUYHBIN KIIIOY B Jpyroi Tabmuie. B
IpOTpaMMe Ke XOTEIOCh OBl B 00BEKTAX, IPEACTABIIMIOMINX CBI3aHHBIE aOCTPaKINH, UIMETh
CCBUIKH JIpyT Ha apyra. [yt Toro uroobl LINQ to SQL aBToMaTH4eckn OCTPOWI JJIs BAC TaKHe
CBSI3H, HAJIO MCIIONIL30BaTh aTpuOyT Association:

[Table (Name= "Students") ]
public class Student
{
[Column (Id=true) ]
public uint id;
[Column]
public string LastName;

private EntitySet<ExamAttempts> _ExamAttempts;
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[Association(Storage="_ExamAttempts", OtherKey="studentld)]
public EntitySet<ExamAttempts> ExamAttempts

{
get { return this._ExamAttempts; }
set { this._ExamAttempts.Assign(value); }

¥
}

Teneps y o0bekTa Student mosiBUTCst HAOOP MOMBITOK caun 3k3ameHoB ExamAttempts,
KOTOPBIH Oy/IeT CUNTHIBATHCS M3 COOTBETCTBYIOIIEH TaOIUIIBI C TOMOIIBIO Kiroua studentld,
yKa3aHHOTO ¢ momoInsio mapamerpa OtherKey. [IpeamonoxurensHO B TaOIHIIE CIad KPOME
Bcero mpouero Oyzaet id monsITkH U id cTyaeHTa, K KOTOPOMY OTHOCUTCS AaHHasl OLICHKA:

[Table (Name= "ExamAttempts") ]
public class ExamAttempts
{
[Column (Id=true) ]
public uint id;
[Column]
public uint studentId;
[Column]
public uint examId;
[Column]
public ushort mark;

private EntityRef<Student> _Student;

[Association(Storage="_Student", ThisKey="studentld")]
public Student Student

{
get { return this._Student; }

set { this._Student._Entiry = value; }

¥
}

3aMeThTe, YTO T.K. MHOXKECTBEHHOCTD B CIIy4ae OICHKH JPYTas, HaM HaJ0 OOBsIBUTH
uieH kinacca tumna EntityRef, a He EntitySet. Kpome Toro, BMecto OtherKey Ham Hamo
ucnoib3oBath ThisKey, 4To CHMBONM3UPYET BHELIHUIA KITIOY U3 HAILICH TaOIHIIBI, 10 KOTOPOMY
OyZeT MPOUCXOIUTD «CKIICHKaY.

BaxHo moHMMaTh, 9TO TIpH OCTpoeHUN 00bekTa Student Habop ExamAttempts He OyneT
CTPOUTHCS Cpasy ke, OH OyJeT IOCTPOCH MPH MEPBOM PEATLHOM OOPAICHUU K HEMY, — Ta JKe

camas ujest OTIOKEHHOM 3arpy3ku. Hampumep:
var allGoodAttemptsQuery =
from student in studentsDb.Students, attempt in student.ExamAttempts
where attempt.mark >= 4
select new { student, examId };

B 3TOM 3armpoce MbI HCIONIB3yeM HabOp MOMBITOK U3 00bekTa Student. Ipu
nepeurcineHnn pe3yabTatoB allGoodAttemptsQuery ¢ momomisto foreach Bce HyKHbIE HAM TOJIS
OyIyT 3amoJTHeHBI (HaM BaXKHO, 4TO OyneT 3amnonHeHo u student. ExamAttempts).

CoxpaHeHuUe u omkam u3aMeHeHuu

LINQ to SQL ymeeT oTcnexuBaTh U3MEHEHUS, POUCXOSININE C BATMMH TaHHBIMH IIPU
paboTe ¢ COOTBETCTBYIOLIMMU 00beKTaMu. IIpy 3TOM ¢ MOMOIIBIO YKe YIIOMUHABIIETOCS
o0bexta DataContext BB MOJKETE COXPAHUTh WM OTKATUTh 3TH U3MEHEHUS (B 3TOM CMBICTIE
DataContext yeM-To HartomMuHaeT 00beKT Transaction). st coxpaneHust N3MEHEHUIA
npenycmotped Meron SubmitChanges, s otkata — RejectChanges():

ExamAttempt badAttempt = student.First (attempt => attempt.mark == 2);
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student.ExamAttempts.Remove (badAttempt) ;

if (dekanatHaventNoticed())

{
db.SubmitChanges () ;

}

else

{
db.RejectChanges() ;

UdeHmuyHOCMBL U ynpaeneHue o6Lekmamu

LINQ to SQL ocy1ecTBIIS€T TOBOJIBHO CIOKHOE YIpaBiIcHUE 00beKTaMH. B 4acTHOCTH,
OH CJIETUT 38 «UIAEHTUYHOCTHIO» 00bEKTOB. UTO 3TO Takoe U 3a4eM Haa0?

Korpa Bl 3anpammBaete 3anuchk u3 b/ n1Baxk/bl, BBl onpeziensieTe, OJIHa JIU U Ta Ke
3ammich OblIa BO3BpAIICHA BaM, IOJIB3YSICh IIEPBHYHBIM KIIFOUoM. Ecin ske B pe3ynbraTe 3ampoca,
kak B LINQ to SQL, Bam Bo3BpaniatoT 00bEKT, TO BBl 0)KHJIAETE, YTO MIPH MOBTOPHOM 3a1poce
BaM BEPHYT TOT K€ OOBEKT, B CIIydae, KOTIa BBl 3allpallluBaeTe Ty JK€ caMylo 3aluch. Brl He
OXKUJaeTe, 4To Hajo OyleT cpaBHUBATh ATOT OOBEKT M0 KaKOMY-To id co BceMu APyrumMu
uMmerommMucs oobekramu. Takum o6pazom, LINQ to SQL momkeH OTCIe)UBaTh ke
«BBIIaHHBIE» BaM OOBEKTHI M BEIIABATH MX IIOBTOPHO B CITydae HaJOOHOCTH.

Uro 31€Ch Ba)HO, 3TO TO, YTO MPH MOBTOPHOM 3aIpOCE BaM BO3BpAIAeTCs OOBEKT B €T0
MepBOHAYATIFHOM COCTOSIHUM (HAa MOMEHT IIEPBOTO 3ampoca). Mi3smeHeHus B 6a3e, KOTOpbIe MOTIH
MIPOU30MTH 3a BpeMs MyTH, HE YUUTHIBAIOTCS. DTO COOTBETCTBYET CXEME ONTUMHCTUUYHBIX
obOHoBJieHuit BJ] (Bce KOMTM3MM BCIUTBIBYT HapYXKy NpH Bbi3oBe SubmitChanges).

LINQ to SQL — Pe3rome

Kax mb1 BuauM, goctyn k b/l ocyiiecTBisieTcs: B Te€X e SI3bIKOBBIX TEPMHUHAX 3aIpOCOB,
YTO U IOCTYT K OOBIYHBIM KOJUIEKIMAM. EAMHCTBEHHOE OTIIMYHME — ClielualibHas pa3MeTKa
KJIaccoB, ucnoib3oBanue DataContext 1 mogkiIroueHUE pocTpaHcTBa MMeH System.Data.DLing.
[Mpeumymecta LINQ to SQL 1o cpaBHEHHIO ¢ TEKYIINM MOIX00M OYE€BH/IHBIL:
e CTporas TUIIH3AIUS PE3YIBTATOB 3aMPOCca BO BPEMs KOMITHIIALIUHU (BMECTO
peoOpa3oBaHMsl TUIIOB BO BPEMs UCIIOJIHEHUS)
e BcTpoeHHBIH S3bIK 3aIIPOCOB (BMECTO MOCTPOCHUs 3ampoca k b/l B kauecTBe CTpOKH)
o [IpexncraBneHue pe3yabTaTOB 3alPOCOB B BUAE OOHEKTOB, H3MEHEHHS U
UJCHTUYHOCTH KOTOPBIX OTCIIEKUBAIOTCS ABTOMAaTHUECKH.

LINQ to XML (ex-XLinq)

XML here, XML there — apraue 6e3 XML He 000UTHCH. DTOT (HOPMAT HCITONIB3YETCS
MOBCEMECTHO OT XpaHEHUs JaHHBIX 10 00MEHA UMU ¢ IOMOUIBIO BeO-cepBUCcOB. OHAKO paboTa
¢ XML umeet HekoTOphle HEy0OCTBa. Ecnu reHepanys u 4TeHne npocThix Xxml-aitnos
OTHOCHUTEJIHHO HECIIOXKHEI, TO TIOMCK B HeM TpeOyeT u3ydeHus HeTpuBHadbHEIX XPath/XQuery.
Monmpoext LINQ mox Hazpanuem LINQ to XML npusBaH He TOJIBKO 00ECTIEUUTh CO3aHNE
3arpocoB kK XML ¢ momoribro craHaapTHeIX Mexanu3moB C# 3.0, HO U YMEHBIIIUT TTOOOYHBIE
CIIOKHOCTH paboThl ¢ XML.

Taxum 00pa3zoM, IETbI0 SBISIETCS HE TOIBKO MPEAOCTaBUTh MEXaHHU3M 3aIIPOCOB, HO U
co3marts JierkoBecHoe («lightweight») API k XML. Cpeau npenocrasisiembix 3TuM API
BO3MOKHOCTEHN

e 3arpyska u coxpaneHrne XML B/U3 maMsATH pa3IMyHBIMU CIIOCOOAMHU
e VnobOnoe cozmanne XML
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e BcraBka HOBBIX U y/aJieHUE CYIIECTBYIOIINX 3JIEMEHTOB U3 3arpyKEHHOTO B IMAMSITh
XML-nepeBa
JIns1 ucTIob30BaHMsT HOBBIX BO3MOYKHOCTEH TOJIKITFOUUTE TMPOCTPAHCTBO UMEH
System. Xml.

XElement u XAttribute

HauneM co BTOpoii 11esn — co3aanus npoctoro uatepderica nocryna k XML. Co3nath

XML-10KyMEHT B MaMATH OY€Hb IPOCTO (T.H. «(PYHKIHOHAIBHO CO3/IaHUE»):
XElement Students =
new XElement ("Students",
new XElement ("Student",
new XElement ("LastName", "Ivanov"),
new XElement ("AverageMark",
new XAttribute ("value","4.5")),

new XElement ("Address",

new XElement ("street", "Botanicheskaya 70/3"),
new XElement ("city", "St-Petersburg"),
new XElement ("postal", "198504")

)

910 mopoaut Takoit XML:
<Students>
<Student>
<LastName>Ivanov</LastName>
<AverageMark value="4.5">
<Address>
<street>Botanicheskaya 70/3</street>
<city>St-Petersburg</city>
<postal>198504</postal>
</Address>
</Student>
</Students>

3ameThTe, YTO MBI HUTAE He yrnoMuHau XML-1oKkyMeHTa, 4TO HEBO3MOXHO B TEKYIITHX
MeTogax coznanusi XML. bosee Toro, Mbl B eIMHCTBEHHOM OIEPaTOpeE MPsIMO CO3/1aeM HYKHOE
HaM JIepeBO, MPH 3TOM MBI MOKEM TIOMOYb ce0e C MOMOIIBIO YAOOHBIX CABUIOB. DTO COBCEM
HENPOCTO ClIeNIaTh ceilyac:

XmlDocument Doc = new XmlDocument () ;

XmlElement LastName = doc.CreateElement ("LastName") ;
LastName.InnerText = "Ivanov";

XmlElement AvMark = doc.CreateElement ("AverageMark") ;
AvMark.InnerText = "4.5”

XmlElement Street = doc.CreateElement ("street");
Street.InnerText = "Botanicheskaya 70/3";

XmlElement City = doc.CreateElement ("city");
City.InnerText = "St-Petersburg";

XmlElement Postal = doc.CreateElement ("postal");
Postal.InnerText = "198504";

XmlElement Address = doc.CreateElement ("Address");
Address.AppendChild(Street)
Address.AppendChild (City) ;
Address.AppendChild(Postal) ;
XmlElement Student = doc.CreateElement ("Student");
Student.AppendChild (LastName) ;

Student.AppendChild (AvMark) ;

Student.AppendChild (Address) ;

XmlElement Students = doc.CreateElement ("Students");
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Students.AppendChild (Student) ;
doc.AppendChild(Studentsx

Ecnu BuI He HaxXoauTe 3TOT KOJ HEBEPOATHO MECP3KKUM, BaM MOXXHO AAJIbIIC HE YUTATh. Ha
B3IJIS]] aBTOPA 3TO Y>KACHBIM, HEBBIHOCUMBIN KOJ[, HO €r0 PUXOJUTCS CO3AaBaTh — a 4TO JIEaTh.
Hosas notanmst B C# 3.0 ropasio KOMIakTHEN ¥ HATISITHEW, U HEBEPOSTHO MPHUSTHEH.

DTOT yAOOHBI CHHTAKCHC TTO3BOJISIET, B YACTHOCTH, cOo37aBaTh XML-1epeBns u3
OOBIYHBIX 3aIPOCOB:

var goodStudentsQuery =

from student in Students

where student.AverageMark >= 4.5

select new XElement ("Student",
new XAttribute ("AverageMark", student.AverageMark),
student.LastName) ;

TouHee cka3aTb, TakOH 3ampoc, Oyy4ul UCIIOTHEHHBIM, BepHeT Habop u3 XElement.
[IpemycmoTpena u apyras BO3MOXKHOCTh: Y XElement ecTb KOHCTPYKTOP, IPUHUMAFOIINAN
3ampoc:

var goodStudents = new XElement ("Students",

from student in Students

where student.AverageMark >= 4.5

select new XElement ("Student",
new XAttribute ("AverageMark", student.AverageMark),
student.LastName)) ;

3aepy3ka XML

V¥ Bac ecTh HECKOJIBKO BapUaHTOB, Kak 3arpy3uTh XML B maMArs:
e «pacmapcuth» (pa3o0dpaTh) TEKCTOBYIO CTOUKY ¢ XML

XElement contacts = XElement.Parse (
@"<Students>
<Student>
<LastName>Ivanov</LastName>
<AverageMark value="4.5">
<Address>
<street>Botanicheskaya 70/3</street>
<city>St-Petersburg</city>
<postal>198504</postal>
</Address>
</Student>
</Students>") ;

e 3arpy3uth XML u3 ¢aiina:

XElement Students = XElement.Load(@"c:\Students.xml");

e 1K BocHoyIb30BaThCca XmlReader:

XmlReader myXmlreader = XmlReader.Create (@"c:\Students.xml"))
XElement Students = XElement.Load (myXmlReader) ;

O6x00 XML

XElement coaepxxut meron Content, ¢ TOMOIIBI0 KOTOPOTO MOXKHO OOOUTH BCEX

cbiHOBerd XML-y3mna:
foreach (studentContent in Students.Content())

{

Console.WriteLine (studentContent) ;

}
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CYH_IBCTBYIOT TaKXKE CrieuaIn3alnnu, ¢ IOMOIIBIO KOTOPbIX MOKHO O60ﬁTI/I CHIHOBEH
OIIPCACIICHHOTO THUIIA:
// obxom ToJbKO cHHOBeM Tuna XElement:
foreach (studentContent in Students.Content<XElement>())
{
Console.Writeline (studentContent) ;
}
// TO e camoe, HO IJIS KOHKPETHOTO CTyIeHTa
foreach (studentContent in student.Elements())
{
Console.WritelLine (studentContent) ;
}
// oBxom TOJNBKO y3JIOB C ONPENEJIEHHEM MMEeHEM
foreach (studentMark in contact.Elements ("AverageMark"))
{

Console.WritelLine (studentMark) ;

U3meHeHue XML
Jlo0GaBuTh 37eMeHT wiu aTprOyT MOKHO ¢ TToMotIsio MeToga Add kinacca XElement:
XElement CanDrinkBeer =

new XElement ("CanDrinkBeer", Student.AverageMark > 4.5);
Student.Add (CanDrinkBeer) ;

VaanuTth 3JIeMEHT MOKHO ¢ IOMOIIBI0 Remove:

Student.Element ("CanDrinkBeer") .Remove () ;
Student.Element ("LastName") .RemoveContent () ;
Student.Element ("Address") .Element ("postal") .RemoveContent () ;

3meHnenue snemMenTa:

Student.SetElement ("AverageMark", 5);

3anpoc k XML-ucmoyYHuky

Banpockl K XML BBITTIAAAT, Kak U CIIEA0BATIO0 OKHUIATh, COBEPIICHHO TaK e, KaK U
3anpockl K Koywieknusam win b/l. EMuHCTBEHHOE pas3iidue B TOM, YTO BaM Haao0 Oyaer
HCIOIB30BaTh pa3indHbie MeTo bl X Element, koTopbele Bo3BpalaroT Habopsl: Elements,
Descendants, Ancestors, SelfAndAncestors, Attributes u T.11.:

from student in Students.Elements ("Student")
select (string) student.Element ("LastName") ;

niIn

from studentAddr in Students.Descentants ("Address")
select (string) studentAddr.Element ("city");

Pe3ome

LINQ to XML npenocrapisieT o4eHb yI00HBIA HHTEpdEic i padoTel ¢ XML: kpome
3anpocoB Ha C# B ctiuie LINQ, B HeM Takke CyIIECTBYIOT YIOOHBIE METOBI [T CO3IaHus,
YTeHHS, 00X01a, TIONCKa, H3MEHEHHUS U coxpaHeHuss XML.

Kypc co3nan npu nognepxke Microsoft u Belkasoft (http:/belkasoft.com)






Kypc «O0630p nepcniekTHBHBIX TexHONOTHH Microsoft. NET»
I'y6anoB 10.A., maremaTuko-mMexanndecknii pakymnprer CII6IY

Ccbinku
http://msdn.microsoft.com/data/ref/ling/ — DLinq u XLinq overview. BHu3y ecTs BU€0 Mpo

XLing u DLing. OueHs pekoMeHayeTcs IPOYNTaTh 3aMedaTeIbHbIe 0030pHBIC cTaThu JJoHa

Bbokca.
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Kypc "O630p nepcnektMBHbIX TexHonorun Microsoft. NET"

Nekumsa 9, nocneagHssn. AJAX u Atlas

Buecmo npeducnosus

«Ha ceronmns o Texnomoruu AJAX (Asynchronous JavaScript and XML) mmpokune
Macchl MOJIb30BaTelNeH HHTEPHETA 3HAIOT HeMHOT0. [ToKa 3Ta TEXHOJIOTHS - Yl
npo(heCCHOHATIOB U Y3KOHANPABJIEHHBIX CEPBUCOB, OJHAKO, YKE B CAMOM OJIvKaiiiieM OyayniemMm
MHOT0€ MOYKET H3MEHHUTHCS.
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Ckpurwomcamoeo, naseproe, uzsecmmuozo AJAX-npuroscenus — Google Maps

CoepemeHHbIe meHOeHUuu e pa3pabomke Web-npusnoxxeHull

Be6—HpI/IHO)KeHI/I$[ JAUHAMHUYHO pa3BUBAIOTCs, CTAHOBATCS BCE 60ﬂee CJIOKHBIMH H
peanu3yroT Bce OoJiee MpoABUHYTHIN HHTEpdeiic. Co3maTenn COBPEMEHHBIX BEO-TIPHIIOKEHHUH
CTPEMSTCS caeNaTh UX HHTep(eiic Kak MOXKHO Oorade, Kak MOXKHO 0o0Jiee MTOX0KHUM Ha
uHTepQelCc HACTONBHBIX PHIIOKEHUH. DTOMY €CTh OOBEKTUBHBIE IIPEIIATCTBHS:

Be6-npuiioxkenue pabotaet B 6paysepe, a, 3HAUUT, OTPaHUYEHO HEOOIBIITNM
HabopowM cpencte: HTML, CSS, JavaScript; kpome Toro, ero (pyHKIIMOHAIBHOCTh
OTpaHMUYCHA TEM, UTO IpeIaraeT XocT-mpuiokeHue (opaysep)

Be6-npunosxeHne MMeeT orpaHHuCHHBIA JOCTYII K pecypcaM KOMIbIoTepa (K JHCKY,
K YCTPOWCTBAM, K OTACIBHBIM (aiiam)

SI3bIk JavaScript JOBOJBHO HEMPUSATECH — HETUIIM3UPOBAHHBIA HHTEPIIPETHPYEMBIi
CKPHIITOBBIN S3BIK, 0€3 TOHOLIEHHBIX 00BEKTOB M MIPOYNX MONE3HBIX U IPUBBIYHBIX
MpOrpaMMUCTY HACTOJIBHBIX MPHIIOKeHUH abcTpakimii. CiraboBaTo moauepxaH
pasnuunbiMu IDE, He uMeeT OHMONMHOTEK MOMIEPIKKA

CO3Z[aTeJ'II'O Be6-HpI/IHO)KeHI/I$I HeO6XOI[I/IMO YYUTBIBATH MHOTOYUCJICHHBIC MEJIKUEC
paznmuus B Opay3epax (00beKTHas MOJEIh, OCOOCHHOCTH PEHIIEPUHTA), YTO TAKXKE
JIOBOJIFHO HETIPHATHO: HAO MHCAThH KO, OTPENEIIOMUil THI Opay3epa U ero
BEPCHUIO, CO3/1aBaTh PA3IMYHbII KO AJISI ONHON U TOH ke (PyHKIIMOHATBHOCTH IS
pasHBIX Opay3epoB; HAKOHEI], IPOCTO 3HATH ATU PA3THUHS

Bonee-menee HeTpUBHANEHYIO (PYHKIIMOHATBHOCTh HAJI0 TECTUPOBATh HAa BCEM
OorarcTBe TUIIOB M BepCHid Opay3epoB
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Takum 06pa3omM, co3aTeslb COBPEMEHHOTO BEO-TIPHIIOKEHUS JJOJDKEH pa3oupaThes B
pa3MyHBIX Opay3epax u ObITh XOpOIIUM 3HaTOKOM JavaScript. Bce 3To He siBiiseTcs 3a1adamu
MPOTPaMMHUPOBAHHSI TPEAMETHOM 001aCTH, YTO, KaK MBI 00CYKIIAJIA Ha OJJHOH U3 TMPEABLITYIIHX
JICKLIUA, SIBJSIETCS CJI0)KHOCTBIO, KOTOPYIO TpeOyeTcst MUHUMU3UPOBaTh. TYT HaM Ha TIOMOIIb U
IOPUXOJIAT COBpeMeHHbIe (ppeiiMBOpKH, 10100HbIe Atlas.

Web 2.0

Web 2.0 — momynsipHOE CITIOBOCOYETAHNE, OUSHb HAIIOMHUHAIOIIEE JTO3YHIH TIOXU
JIOTKOMOB. B MHTepHEeTEe MOXKHO HAlTH MHOTO KPACUBBIX CIOB Npo BeO 2.0, HO YTO ke 3TO
KOHKPETHO — HUKTO HE 3HAET, BEPHEE, 3HAIOT, HO KAKIBIH — pasHoe.

MHorue nox Be6 2.0 noapazymMeBaroT JBUKEHUE K BEO-MIPUIIOKEHUAM, O0Jiee TOX0KUM
Ha HacTolbHBIC. J[pyrue cuntatoT, uto Web 2.0, — 310 ncnonb3zoBanue AJAX-texHomormid. J{ns
MHOTHX 3TO He Oombire yeM ciorad. CCBUIKH Ha HHTEPECHBIE 00CYKICHHS 3TOT0 TEPMIHA CM. B
KOHIIE JICKITUH.

B mo6om cirygae, Web 2.0 1 AJAX 00bIYHO YIIOMHUHAIOT BMECTE, [I03TOMY HAauHEM
o0cyxIeHue ¢ Toro, 4To xe Takoe AJAX.

Umo makoe AJAX
Basically, what “Ajax” means is “JavaScript now works”.
Paul Graham
Ab66peBuarypa AJAX pacumdpoBbeiBaetcs kak Asynchronous JavaScript and XML. B
AJAX He m300peu HUYero HOBOTO B CMBICIIE TEXHOJOTHIA: OH 0a3upyeTcs Ha HCKIIOUUTEIHHO
cymectBytommx — XHTML, CSS u JavaScript. OcnoBHast uaest AJAX 3akmtoyaercs B TOM, UTO €
€ro IMOMOIIBI0 MUHIMHU3UPYETCSl KOJTHYESCTBO ICUCTBHUNA TIONB30BATENS, IIPUBOISIINX K ITOTHOM
nepesarpyske ctpanuibl. Co3mateny BeO-puiiokeHui ¢ momousio AJAX craparores mo
JIEHCTBUIO MTOJIH30BATENST OOHOBIISATH TOIBKO T€ DJIEMEHTHI CTPAHHUIIBI, KOTOPHIE TOIDKHBI
WU3MEHUTHCS, U HA TpaMMa OoJIbIIIe.
AJAX MOXKHO paccMaTpUBAaTh KaK HJICIO/apXUTEKTypy WIIN K€ KaK HaOOp TEXHOJIOTHH,
KOTOpBIC TIO3BOIISTIOT TaKyl0 aCHHXPOHHYIO padoTy.

Om Web 1.0 k Web 2.0

HUraxk, ceiigac MBI IIOCTENIEHHO MEPEXOIUM OT «CTaporo Bebay, WiH, KaK cefiyac MOIHO
niucath «Web 1.0» k Web 2.0. Uem xapakrepusyercs Web 1.0:

e [leperpy3ka CTpaHHUIIBI IO KaXKIOMY IEHCTBHUIO ITONIB30BaTeNs (T.H. postback)

e OTtxmenpHas CTpaHMIIA JUTSI KQKIOTO BapHaHTA JATBHEUIIINX NEWCTBUM MTOJIH30BATEIS:
IUTSL 9TCHUS TaHHBIX, U1 PEAaKTUPOBAHUS TAHHBIX, UL IIOMCKA U T.11.

e CrpaHuIia BO3BpallaeTcs ¢ cepBepa HEIUKOM

e CrpaHuna «peHACPUTCS» (T.€. CTPOUTCS M OTPHCOBBIBACTCS €€ BH3YAIbHOE
MpEICTaBIIEHUE ) KIIMEHTOM LIETHKOM

B mpunoxxenusix Web 2.0 ¢ ucnionb3zoBanneM AJAX kapTHHA KapJUHATBHO MEHSIETCS:

e (CrTpaHHIa HE MEeperpyk aercs Mo JH00My YUXY

e CraHOBUTCS BO3MOKHBIM JIENIaTh MHOTOIIEJIEBEIC CTPAHHIIBI

e IlepecbutaeTcst TOMBLKO HEOOBIIOE KOJIMUECTBO HHPOPMAIINH, 3aTPArMBaeMOi
KOHKPETHBIM IEHCTBHEM ITOJIE30BATEIIS

o PeH[[epI/ITCSI TOJIBKO HY>XHas 4aCTb CTpAaHUIIbI, B KOTOpOﬁ IIPOU3ONIIIU U3MCHCHUA

[TepeuncrneHHpIe BO3MOXHOCTH OTIPaBIBIBAIOT CIIOBO Asynchronous B HazBanuu AJAX:

e 3ampocsl Oojee He OJIOKUPYIOT MOJIb30BATENBCKIN HHTEp(deiic (BepHee, OHH MOTYT
OJIOKMPOBATH Ty YaCTh, KOTOPAsI 3aTPOHYTA IONb30BATEIHCKAM H3MEHECHHEM — HO HE
BCIO CTPAaHUILY IIEJTHKOM)
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o Tlosb30BaTellb MOXKET paboTaTh AaJbIlle ¢ OCTAIBLHBIMU YacTsmu Ul
o [lo nomydeHnn OTBETA OT CepBepa COOTBETCTBYIOImAs yactk Ul oOHOBIIsIETCS, B TO
BpeMsI KaK IOJIb30BaTENb MPOJO0IDKAET CBOIO pabOTy € IPUIIOKEHHUEM
XoueTcst TAKKE OTMETHTB, YTO «CXOTHUTE) Ha CEpPBEp MOXKHO HE TOJIBKO Mo submit
¢dhopmbI, HO TI0 TF0OOMY U3 00pabaTbiBaeMbIX Opay3epoM COOBITUI — HA HaXKaTHe KIIaBHUILIHU
JBIDKEHHE MBI, HA HAKAaTHE KHOIIKY KJIABHATYPHI U T.JI.

Yem nnoxu nocm63ku u noyemy He obolimucb oOHumM JavaScript’'om
Menvue scezo HYJICHbL MHE meou nocmosKu
THoumu 3emgpupa
o HeO6XO)Z[I/IMOCTI) «HaKariuBaTb» COCTOSAHUC, HOJ’Iy‘II/IBHICGCSI B pe3ym>TaTe 3aI10JIHCHUA
MPENBIAYIINX CTPAHHUL]
e HeB03MOXXHOCTH BOCIIPOM3BECTH CTPAHHMILY C TOMOIIBIO 3aKJIAAKH (MIPH UCTIOIH30BAHUN
POST-3anpocoB)

ITouemy >xe He nenaTh BCE HA KIIMEHTE ¢ IOMOIIbI0 JavaScript?
e be3omnacHOCTh, HHTEIUIEKTYallbHAsl COOCTBEHHOCTD (HampuMep, MpoBepKa CEpUItHOTO
KITI04a, Tapois WK GyHKIIMOHAIBHOCTh, COCTABIISIONIAs OM3HEC-1IEHHOCTH)
e HekoTopsle BeruncaeHHs TpeOYIOT 00JIBIINX pecypcoB (mpoueccop, Hannuue b/ u T.1mw.)
BreiBon? ObpatmaThesi ¢ JAHHBIMH Ha CEPBEP BCE PaBHO HAJ0, HO XOUETCs JIeNiaTh 3TO 0e3
MIOJTHOM Teperpy3Ku CTPaHUIIBI.

O6bekm XMLHttpRequest

DTOT 00BEKT BIIEpBEIC OBLI pean30BaH KoMianuei Microsoft B Buge oobekra ActiveX,
HO ceiiyac OH JOCTYIEH KaK BCTPOCHHBIH 00BEKT BO BCEX OCHOBHBIX Opay3epax.
XMLHttpRequest mo3BossieT JavaScript ocyImiecTBIATh aCHHXPOHHBIE 3aIPOCHI K cepBepy 0e3
nepe3arpy3Ku CTPaHUIIHL.
OcHoBHBIE MeTO/IBI U cBOCTBa 0ObekTa XMLHttpRequest:
e open("method", "URL", async, "uname", "pswd") — coznmaeT 3amnpoc k cepsepy.
o method — Tun 3anpoca, nHanpumep, GET
o URL - URL 3anpoca, nHanpumep http://localhost/file.xml
o async — eciu True, To OyIeT UCTIOBF30BATHCS ACHHXPOHHBIN 3a1IpOC, TO €CTh
BBITIOJTHEHUE CKPHUIITa MIPOJIOJKUTCS MOCIIe OTIPABKH 3amnpoca. B mpoTuBHOM
cly4ae CKpHIT OyAeT OKHUIaTh OTBETa OT cepBepa, 3amoposus Ul
o uname, pswd — JIOTHH ¥ MapoJjb Ui MPOCTON BeO-aBTOPU3ALIHH.
o send("content") — oTIIpaBJISET 3aMpPOC HA cepBep. 3HAYCHUEM content MOTYT OBITh
nannsle s POST-3anpoca winn mycTast CTpoka.
o abort() — ocTaHaBIMBAET TEKYIIHI 3ampoc
e onreadystatechange — 06pabOTYHMK COOBITHIA, CpabATHIBAIOIINN HAa KaKI0C H3MCHCHHE
coctostHusA 00beKkTa. COCTOSHUS 00bEKTa MOTYT OBITh CIIEIYIOIIUMHU:
o 0 - mo Toro kak 3amnpoc otrnpasicH (uninitialized)
o 1 - obbext nnnnuanusuposat (loading)
o 2 -monyd4eH oTBeT oT cepBepa (loaded)
o 3 - coeaMHEHHE C cepBEPOM aKTHUBHO (interactive)
o 4 - obbekT 3aBepini padboTy (complete)
o responseText — Bo3BpaIaeT MojyIeHHBIE OT CepBepa JaHHBIC B BU/IE CTPOKH.
e responseXML — eciu oTBET cepBepa mpuIled B BUAe npaBuiabHoro XML, Bo3Bpamiaet
XML DOM 00beKT.
e status — Bo3Bpamaet ctaryc HTTP-otBera B Bune uncna. Hanpumep, 404 ecnmn
3alpalMBaeMas CTpaHuIla He OblIa HaliJieHa Ha cepBepe.
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EcTb HEKOTOpBIC Pa3IHyus B CO3JaHUH 3TOTO 0OBEKTA B Pa3HBIX Opay3epax. YBHI, OMATh
MIPUXOUTCS CO3AaBaTh PA3IMIHbIN KO (TpuMep ¢ caiita Apple,
http://developer.apple.com/internet/webcontent/xmlhttpreq.html):

var req;
function loadXMLDoc (url) {
req = false;
// branch for native XMLHttpRequest object
if (window.XMLHttpRequest) {
try {
req = new XMLHttpRequest () ;
} catch(e) {
req = false;
}
// branch for IE/Windows ActiveX version
} else if (window.ActiveXObject) {
try {
req = new ActiveXObject ("Msxml2.XMLHTTP") ;
} catch(e) {
try {
req = new ActiveXObject ("Microsoft.XMLHTTP") ;
} catch(e) {
req = false;

}

}

if(req) {
reqg.onreadystatechange = processReqgChange;
reqg.open ("GET", url, true);
reqg.send ("");

Demo

JeMoHCTpamust «askCH(UKAIAN TPIITIOKEHHI. MOKHO TIOKa3aTh TaKOH IIpIMep:

HTML-ctpanuna
<!--3mechb MOT'YT MATM IOpyIme noJsa QopMel——>
<tr>
<th>BBemure KOJIMYECTBO HOJUIAPOB:</th>
<td><input onblur="getRoubles (this.value)"“ type="text" name="usd"/></td>
</tr>
<tr>
<th>B nepesone Ha pyGimu 3T0:</th>
<td><input id="rur" type="text" name="rur"/></td>
</tr>
<!--3pmechb MOT'YT MATM IOpyIue [noJisa QopMel——>

Ckpunt (MOXeET ObITh BHYTPH CTPAHHUIIBI WIIK BO BKIIFOYAEMOM js-(aiiie):
function getRoubles (usd_amount) {
xr = new XMLHttpRequest () ;
xr.onreadystatechange = showRoublesAmount;
xr.open ("GET", "/getRoublesByDollars.request?" + usd amount);
xr.send (null);
}
function showRoublesAmount () {
if (xr.readyState == 4)
document.getElementById ("rur") .value = xr.responseText;

}

Ocraercs umb peam3oBaTh getRoublesByDollars meton Ha cepBepe, 3ayCTHTh
NPUIIOKEHHE U yOeauThes, 4To postback’a He MPOUCXOAMUT. DTO MOKHO MPOBEPUTD, HATIPUMED
TaKUMHU CIIOCOOAMU: OTCYTCTBHEM 3BYKa MEPETrpy3KH CTPAHUIIBI (XapaKTepHBIH mendok B IE)
WK (TS TIPIJTOKESHUH CO CKPOILIOApOM) T€M, UTO CKPOJIIEp OCTAJCS B TOH e MO3UIIUH, YTO U
JI0 MI3MEHEHHS TI0JIS «JI0JIIaphI».
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[Tone3Ho 3TOT ke mpUMep MOKa3aTh IS Hayajia ¢ MOCTO’KOM, YTOOBI JaTh TOHATH
CITyIIaTeNsIM, HACKOJIBKO ATO MIPOTHBHO (HAIIpUMep, MoKa3aTh He0OOXOANMOCTh HAIMCaHUS KOJa,
COXPAaHSAIOLIETO BBEICHHBIE 3HAYCHUS APYTUX MOJeH (HopMbl).

lpumepsbi npunoxeHuu Ha AJAX

Google Maps — http://maps.google.com/

Gmail — http://gmail.com

Google Suggest — http://www.google.com/webhp?complete=1

MSN Virtual Earth — http://local.live.com/ (oHo xe http://virtualearth.com)
Camas u3BecTHasl ciyx0a 3aknanok — http://del.icio.us/

W3BecTHbIN amepukaHCKuil poTocaldT — http://www.flickr.com/

3abaBHBIN HHCTPYMEHT «BeO-HAKJIeeK» — http://Www.protopage.com

Hemo

[Tokazats oquH u3 caiitos, noanepxusatomux AJAX. B uneane, mokasars cBoe
HeTpuBHUAaNbHOE NpuitoxkeHue (a la Google Maps, cMm. kaury “Pragmatic Ajax” — yacCTUYHO
TJIaBbl OECIIaTHO TOCTYITHBI Ha CalTe KHUTH:
http://media.pragprog.com/titles/ajax/ajaxian_maps.pdf).

Microsoft: Om ASP.NET k Web 2.0

Wrak, MbI ¢ BaMu 03HaKOMWITHCH ¢ oHATHAMHA AJAX 11 Web 2.0, u peanmzoBanu
coOCTBEHHOE HEOOJIbILIOE MPHIIoKeHHE. Bo3HMKaeT Bopoc: a coOCTBEHHO, CTANIO JIU CHIBHO
nyuqire? Mbl mo-ipeskHeMy Iporpammupyem Ha JavaScript (wmm VBScript) u o-npexHemy
JIOJKHBI 00pabaThIBaTh pa3inuyus Opay3epos.

Koneuno xe, cyliecTByeT MHOKECTBO TEXHOJIOTUH, noaaepxuBatonmx AJAX u
permaronux 3TH npodiaeMel. Hac, B 0CHOBHOM, HHTEPECYIOT TeXHOJIorHU Microsoft (B KoHIe
JIEKIIUN MBI CPAaBHUM HX C TEXHOJIOTHUSIMH JIPYTHX MPOU3BOTUTENEH).

Microsoft mpemiaraet HaM cOOCTBEHHBI HHCTPYMEHTApUit JUTst [BYOKeHUs: B Web 2.0.
Kak Bol 3Haere, yxe B ASP.NET M0xHO co371aBaTh CepBEpPHBIE KOHTPOJIBI, KOTOPBIE YUUTHIBAIOT
paziuuus Opay3epoB (XOTs IO MOBOJy WX Ka4eCTBa CYIIECTBYIOT HapekaHus ). UTo ke OyaeT
nanbeiie? Microsoft mpeacTaBiseT cede Takyro KapTHHY:

ASP.NET Web 2.0 Smart client
(WPF)

Microsoft mpemaraer cBoro AJAX-TexHonoruio oy Ha3panueM Atlas. OHa BUANT 1Ba
OCHOBHBIX NMPUMEHEHUS 3TOH TexHonorud. C moMompio Atlas BBl MOKETE JIETKO alalTHPOBATh
cymectBytonue ASP.NET npunosxxenus nox ucnosns3oanue uaeit AJAX. Takxe Bbl MOXKeETe
co3I1aBaTh HOBBIE, eIIe Ooliee MPOIBUHYTHIE BEO-TIPHIIOKEHHsI, B KoHIenmun Web 2.0.

Texnonorus Microsoft o HazBanuem Atlas B 0CHOBHOM (POKyCHpyeTCs Ha
npunoxerusx ASP.NET 2.0 u Web 2.0, ogHako B 11e7I0M OHa HarleJieHa Ha BECh CIIEKTP
npwioxkenuid. [Ipennonaraercs, 4ro B OymymieM smart client-ipunoxenus OyIyT HCIOIb30BATh
Ty JKe CXeMy paboThl, 4TO U puioxerus Web 2.0.

Atlas

Atlas — 310 (hpeiiMBOpPK JIJIs CO37aHNs BEO-TIPIIIOKEHHH ¢ OoraToit
(GyHKIMOHATBHOCTHIO, TTocTpoeHHBIH Ha ASP.NET 2.0. Atlas — peanusanus Microsoft naei
AJAX nna coeit mnatdopmsl Microsoft. NET co BceMu npenmyIecTBaMu, NpeJoCTaBIsIeMbIMU
MOCIICAHEH: IEKIapaTHBHOE IIPOTPAMMHUPOBAHHUE, BO3SMOKHOCTH OTJIaIKH, aBTOJOIOTHEHHE U
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1.11. Lenbto coznanus Atlas, mo cimoBam Microsoft, sBuinack «MHTETpalys BO3MOKHOCTEH
KITMEHTCKHUX CKpUnTOB ¢ Bo3MoxkHOcTsIMU ASP.NET Ha cTopoHe cepBepa, 4TOOBI IPEOCTaBUTh
pa3paboTyrKaM BCEOObEMITIONIYIO MIATPOPMY pa3paboTKU».

Atlas Bxmogaer B ceds
Knuentckuii ppeiiMBOpK:
o CornacoBaHHbINH 00BEKTHO-OPUEHTUPOBAaHHBIH API 1yst mporpaMMupoBaHust Ha
JavaScript
o Croli aBTOMaTH4ECKOT0 obecredeHus: Kpocc-Opay3epHOil COBMECTUMOCTH
o API u koMIIOHEHTHI, PeIoCTaBIsIONIHE OoraTbie Bo3MoxkHOCTH Ul Takue kak
drag-and-drop
o Behaviors — pacmupsemslit HA00p «IIOBEEHNUIN, KOTOPbIE MOXHO HAa3HAYaTh
areMeHTaM yrpasienus (drag-and-drop — oIWH U3 IPUMEPOB «ITOBEICHUS)
CepBepHBbIE BO3MOXXHOCTH:
o Habop mone3HbIX BeO-CepBUCOB, TAKUX KaK CEPBUC pabOTHI €
MOJIb30BaTEIBCKUMH NPOPIIIMH
o CepBepHble KOHTPOJIbI, KOTOPbIE ABTOMAaTHYECKH MOPOXKIAIOT KINEHTCKUM KoJ| —
TaK YTO BO MHOTHX CJIydasix BaM Jake He MPUIETCS MUCaTh HU CTPOUYKHU Ha
JavaScript!
o MHurerpanus ¢ Visual Studio

Apxumekmypa Atlas: knueHm

Croii COBMECTUMOCTH — Kpocc-Opay3epHas ajanranus, 6jarogapst KOTOpoi BaM OoJIblre
HE HaJI0 [yMaTh O Pa3iH4HsiX Opay3epoB

bazoBsie cepBuchl — paciupenus JavaScript Takue kak Kiacchl, namespace, 00padoTka
COOBITHH, HACJIeJJOBAHUE, TUITBI JAHHBIX, CEPUATTU3AIUS U T.II. ITa 00BEKTHO-
OPHEHTHPOBAaHHAS (PYHKIIMOHAIBFHOCTD IPEIOCTABISIET IPOTPAMMUCTY 3HAKOMYIO
MOJIEINTb MPOrPAMMHUPOBAHUS, OJIaroIapsi 4eM TOT MOXKET CO3/1aBaTh OoJiee HAICKHBIN U
TOAIEPKIUBAEMBIA KO/T

bazoBas 6ubimoTeka kiraccoB — 00padOTKa CTPOK, TaHMEpPBI, OTJIaIOYHbIE KOMITOHEHTHI
CereBoii ciiolt — paboTa ¢ BeO-cepBUCaMH

CI10B N0ONIB30BaTENBCKOTO HHTEP(dEiica, KOTOPBII NPEOCTABIAET KINSHTCKHE
BO3MOXKHOCTH: CBsI3bIBaHHE JaHHBIX (data binding), moBenenus (behaviors)

Ha60p KOHTPOJIOB, KOTOPbIC MOT'YT Y4aCTBOBATH B CBA3BIBAHUU JAHHBIX, KOTOPHIM
MO>KHO Ha3HAYaTh ITOBEJCHUE H T.1I.

Han Bcem atum cymectByer XML-pa3merka Atlas, KoTopast O3BOJISIET BaM CO3/1aBaTh
KOMITOHEHTHI Atlas TakuM ke crrocoO0M, KaKMM BBI CO3JIa€TE CEPBEPHBIC KOHTPOIIBI
ASP.NET.

Microsoft mpearaeT cuuTaTh KIMEHTCKYIO MOAJIEPKKY B Atlas Kak «HEUTO Bpojie

MTOAMHOXECTBA cepBepHOi apxuTekTypsl ASP.NET, Tonbko Ha KIHEHTEY.

Apxumekmypa Atlas: cepeep

B Atlas BxoauT Takxke U cepBepHas MOAICPIKKA:

[TonesHbie BeO-cepBUCHI, MOAIEPIKUBAIOIINE

o  Ilpodumnm

o  Pomn

o) [Iepconanu3zanuio

o  I'mobanmzamuro u onepanuu, crielupUIHBIE TSI Pa3IHIHBIX CTPaH
CepBepHbIE KOHTPOJIBI, KOTOphIe MoX0u Ha KOHTposibl ASP.NET, Ho renepupyior
KIIMEHTCKUI Kol Ha JavaScript, Takue KaK KHOIIKU HJIH TIOJIsl BBOJIA
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e CepBepHbIe KOHTPOJIbI, KOTOPBIE OPOXKIAOT KIMEHTCKUIN KOJI JUIsl CO3/IaHMsI TOBEACHHUN
(mampumep, ClickBehavior mim AutocompleteBehavior)

lModdepxka e Visual Studio

KonTpoisr Atlas naterpupoBansl B Visual Studio, mocemMy BbI MOkeTe paboTaTh ¢ HUIMU
B AM3aifHepe TaKUM ke 00pa3oM, Kak co cTaHaapTHHIMU KoHTposamu ASP.NET.

Hoesle cepeepHbie KOHMPOIIbI

Ha MoMeHT co3ianus Kypca opUIIHaTIBEHO 0OBSIBIAIOCH O CIEAYIOMNX CEPBEPHBIX
KOHTpOJax, BXOAAmuX B Atlas:

AutoCompleteExtender Pacmupsier KOHTpoII «moje BBoJay (text box) moBeaeHnemM
aBToJIonoJIHEHMs (auto-completion behavior)

DragOverlayExtender Ilo3BomsieT cepBepHOMY KOHTPOJIY IMOAICPKUBATE omeparmio drag and

drop

ProfileScriptService ~ Ymporiaer padoTy ¢ poduiieM MoIb30BaTeNs, KOTOPBIH XPaHUTCS HA
cepsepe

ScriptManager OcHOBHOU KOHTpOI Atlas, KOTOpBIH TOJHKEH BKIIIOYAThCS BO BCE

CTpaHMIIBI C UCIIONb30BaHuEM Atlas

UpdatePanel Ucnonw3yercs as ykazanus o01acTelt CTpaHHIbl, KOTOPBIE MOTYT
OBITH OOHOBJICHBI O€3 OOHOBJICHHSI BCEH CTPAHUIIBI

TimerControl KoHTpo:n, co3naromuii KTMEHTCKUN TaliMep, PETyJISIpPHO COBEPIIAFOIINNA
MOCTOIKH 110 UCTEUCHUH OTIPENICIICHHOTO MTPOMEXYTKa BpEMEHHU

UpdatePanel — demo

Cepsepunsiii koHTpon UpdatePanel no3Bossiet, cienys npunuunam AJAX, uzberath
HEHY>KHOM NEeperpy3Ku MOoJHOU cTpaHullbl. C MOMOIIBIO 3TOr0 KOHTPOJIA MOKHO IOMETUTh
001acTh Ha CTPaHMIIBI, KOTOpas OyAeT OOHOBIICHA (CHHXPOHHO WM ACHHXPOHHO) IO TOMY HJIH
UHOMY COOBITHIO.

[Tokazats mpumep UpdatePanel (Mo>xHO B35Th €
http://atlas.asp.net/docs/Walkthroughs/GetStarted/UpdatePanel.aspx)

AutocompleteExtender — demo

CepsepHnblii koHTpoa AutocompleteExtender mo3BossieT 100aBUTH K BallleMy MOJTO
BBOJIa (text box) BO3MOXXHOCTh aBTOJIONIOHEHUS, 6a3UPysICh Ha JaHHBIX C cepBepa (BCIIOMHUM
Google Suggest). ASP.NET BeO-cepBHC HEKOTOPBIM 00pa3oM ONpEACIACT CTPOKU, KOTOPhIE
clenyeT npeasioxkuTh, a AutocompleteExtender noGasnser B mosne BBoAa GyHKIIMOHAIBHOCTD
MPETIOKEHUS 3THX BapHaHTOB. CaMo 1moJie BBO/Ia IIPH STOM BEITJIIINT KaK paHbIIIe:

<asp:TextBox ID="TextBoxl" runat="server"></asp:TextBox>
A extender BBITTIAINT TakK:

<atlas:AutoCompleteExtender runat="server"
ID="autoCompletel">
<atlas:AutoCompleteProperties TargetControlID="TextBoxl"
Enabled="True" ServicePath="AutoCompleteService.asmx"
ServiceMethod="GetWordList"
minimumprefixlength="1" />
</atlas:AutoCompleteExtender>
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Cas3p npoucxoaut 1o id korTposa (TextBox1), BEI3bIBacMBI CEpBUC —
ServicePath/ServiceMethod.

[Toka3zaths npumep AutocompleteExtender (MOXHO B3ATh C
http://atlas.asp.net/docs/Walkthroughs/GetStarted/ServerAutoComplete.aspx)

Timer u cobbimusi

CepBepHbIii KOHTpOJ Timer UCHoIb3yeTcs sl TeHepallui MOCTOdKa (1 ToceMy OOBIYHO
ucnoman3yercs B cesaske ¢ UpdatePanel). [Ipumep ucnonp3oBanus:
<atlas:TimerControl
Enabled="true"
ID="myTimer"
Interval="60000"
OnTick="handleTick"
runat="server"
/>
[Tokazars npumep Timer (MOXKHO MTOCMOTPETH BUACO
http://www.microsoft.com/downloads/details.aspx?Familyld=SCC5CES52-45B7-4C64-992C-

4FOFBC8C8221&displaylang=en)

DragOverlayExtender

DragOverlayExtender 1o6aBinsieT cepBepHOMY KOHTPOJIY BO3MOXHOCTH OBITh
nepeMeraeMbiM ¢ omolsio drag and drop, 00bIuHO cBA3BIBaeTCs ¢ KOHTpoJoM Panel.

<asp:Panel id="myPanel" runat="server"
Height="200px"
Width="300px">

Here i1s some static content...
</asp:Panel>

<atlas:DragOverlayExtender
ID="myDrag"
runat="server">
<atlas:DragOverlayProperties
Enabled="true"
ProfileProperty="myDragCoords"
TargetControlID="myPanel" />
</atlas:DragOverlayExtender>

ITokazate mpumep DragOverlayExtender (MoXHO MOCMOTPETH BHIEO
http://www.microsoft.com/downloads/details.aspx?Familyld=5CC5CE52-45B7-4C64-992C-
4FOFBC8C8221&displaylang=en)

ProfileScriptService

DTOT cepBepHBIN KOHTPOJI CO3AaeT KOMIIOHEHT Ha KIIMEHTE, KOTOPBII MO3BOJIAET
COCAMHSATHCS C MPOGIIIEM MOIB30BATEN, KOTOPHI XpaHUTCS Ha cepBepe. Hampumep,
DrapOverlayExtender ucronp3yeT mpoQuiis Ut XpaHEeHUsT KOOPIMHAT KOMIIOHEHTOB, KOTOPEIE
MepEeMEIATIICE TT0JIb30BATENIEM.
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<atlas:ProfileScriptService
AutoSave="true "
ID="myProfile"
runat="server"/>

[Toxa3zate npumep ProfileScriptService (M0OKHO TOCMOTpPETH BHIIEO
http://www.microsoft.com/downloads/details.aspx?Familyld=5CC5CE52-45B7-4C64-992C-
4FOFBC8C8221&displaylang=en)

Demo — Kak amo ycmpoeHo

IToka3zaTh html, reHepupyemsrii Atlas.

ITokasats ckpuntsl Atlas (0030p CKpUITOB —
http://atlas.asp.net/docs/Overview/AtlasLibraryOverview.aspx).

OOBSICHUTH, YTO CKPHUIITHI KOIMTUPYIOTCS HA KIINEHTA, [T0KA3aTh.

[Toka3zaTh yCTpOMCTBO KOJIa CO CTOPOHBI cepBepa, dll momaepkku, 00BICHATD, YTO OHH JOJKHBI
JIeKATh B COOTBETCTBYIOIIEM KaTajore IPHIOKECHUS Ha CepBepe.

U T

Bousiee croxHble NpuoXeHusi, OCHO8aHHbIE Ha KITUEHMCKUX
cKpunmax

Jo cux mop Mbl paccMaTpuBalld MyTH, KaK MOXKHO YCOBEPIICHCTBOBATh CYIIIECTBYIOLIEE
ASP.NET npunoxenue. OHaKO 11 BHOBb CO3/IJaBAEMbIX MTPHIIOKEHUH MOXHO HCITOJIb30BAaTh
Motp Atlas 1y peanuzanuu ropaso 6osee U30MpeHHoro nutepdeiica monp3oBareinsd. Kak yxe
YIOMHUHAIIOCh, Atlas ipeocTaBiseT criocoObl JEKIapaTUBHOTO 3a1aHus HHTEpdetica ¢
MIOMOIIBIO CIENHAFHON KINSCHTCKOW pa3MeTKH. B HacTosiIIee BpeMst TaKyIo pa3MeTKy HaJo
CO3/1aBaTh «PyKaMu», OJTHAKO, BO3MOXKHO, K BbIxoay Atlas cutyanust usmenurcs. B mobom
clIydae, ¢ ee TIOMOIIBIO BBl MOYKETE CO3/IaTh BEO-IIPUIIOKCHIE HHOTO YPOBHS, HEXKEIN YeM C
nomotibio ASP.NET. CkaxkeM, ¢ TOMOIIBIO TaKOW pa3METKH MOKHO CBSI3bIBATH KOHTPOJIBI C
JaHHBIMU (cM. http://atlas.asp.net/docs/Walkthroughs/GetStarted/Databind.aspx).

OmnITh ke COIIIEMCS Ha BUICO
http://www.microsoft.com/downloads/details.aspx?Familyld=SCC5CES52-45B7-4C64-992C-
4FO0FBC8C8221&displaylang=en, B KOTOpPOM ITOKa3bIBACTCS BIICYATIISIOMIAN TIpUMEp BeO-
MIPUIIOKEHHSI C HEBEPOSITHO OOraThIM MOJIb30BATENbCKUM HHTEP(hEHCOM.

Owubku npumeHeHusi AJAX u ocHogHble guidelines

Byayuu BriedaTieHHBIM BO3MOXKHOCTSAMHU TEXHOJIOTHH, HE CTOUT Cpaszy OpocaThCst
peanu30BbIBaTh €€ Be3/e, re Hu nonaas. CTOUT 3HaTh MEPY U YUUTHIBATh CTaHIAPTHBIE
ommOKH, yKe TOMyIICHHBIE MHOTHMH JAPYTHMHU:

# Oumnodoka Kak Hamo
1. He coznatotcs Busyanbabie 3¢ dextsr | CooOaiiTe monb3oBaTento 00 00HOBIESHHIX
MIPOM3BENICHHOTO ACHCTBHS JJIEMEHTOB CTPAHHUIIBI
2. Knonka Back He paboTaer Co3znaBaiite «clie/ UCIIOHEeHUS (Harpumep, ¢
OMOIIBIO TPIOKA ¢ HeBUAUMBIM [Frame)
3. HeBo3moxHO co3naTh 3aknaaKy Ha CoznaBaiite Win reHEPUPYUTE MTOCTOSTHHBIE
CTpaHUILY CCBUIKH
4. [ToHATHOCTD IPUHOCHUTCSA B KEPTBY Crpocute cebst, OyIeT Ju MOHATEH
KpacoTe TOJIL30BATEIO CO3IAaHHBINA BaMH KpyTOi d(hdekT
WM XKe OH OyJIeT YAUBIEH
5. GET-3ampocs!l HCHONB3YOTCS AT «GET is for Getting, POST is for Doing» — qst
HUCIIOJIHEHHUS KaKUX-TO IE€HCTBUI ucrnonHenus ucronb3yre POST
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HexoTopble KOMMEHTapuu:

[TyHKT «2» — IOIB30BaTENH MPHUBBIKIIM K KHOTIKE Back, 3To nelicTBue naxe yacto
aCCOIMUPOBAHO C JIOTIOTHUTEILHOM KIIaBUIIIEH HEKOTOPHIX MOJIEIICH MBIIIHU, TIO3TOMY OY€Hb
Ba)KHO HE HAPYIIATh JIOTHKY, IPUBBIUHYIO TIoNb30BaTesiM. CtapaiiTech BCeMH CpeZCTBAMHU
MOJIICPKUBAThH MYTh UCIIOJTHEHUS BEO-TIPHUIIOKECHHS, ITYCTh HHOTIA JUUISl TOTO TIPUICTCS
puberats K TPIOKaM.

[TyHKT «3» — bookmarking makes the web. XoTurte i BbI 100aBUTH CalT B 3aKITaJIKN W
MoCJIaTh APYTY — BaM Hy»Ha KOppeKTHas cchuika. Kak u B cirydae ¢ kHonko#t Back, atu
JIEWCTBUA — TO, K YEMY 32 MHOTO JIET MI0JIb30BATENN NPUBHIKIN. HO ecii KOHTEKCT He XpaHUTCS
B CCBIJIKE, KOTOpas ceiddyac BUJIHA B aPECHOM CTpOKe Opay3epa, TO 10 COXPaHSHHOM MIiTH
MOCTIAHHOM cChlTKe OyZeT, BO3MOXHO, BIJIHA COBEPILIEHHO JApyras cTpanuiia! HekoTopeie
AJAX-cailTel UMEIOT CIIEIUANTBHBIE BO3MOYKHOCTH JIJISI TIOJIIEPKKH 3aKIa/I0K. Tak, HanmpuMep,
Google Maps BO3MOKHOCTb CT€HEPUPOBAThH CCBUIKY, KOTOPasi B TOYHOCTH OMHUIIET TEKYIIEe
MOJIOXKEHKE BEIIeH: MECTO, Ha KOTOPOE BBl CMOTPHTE, MAcIITa0 ¥ T.11. JIJIs TIOCBIIIKK CCHUIKH HITH
COXpaHEHUS B 3aKJIaJIKaX MHOTHE BEO-TIPUIIOKEHUS TPETyCMATPUBAIOT OTACIBHBIE MTYHKTHI
MEHIO.

[TyHKT «4» OTHOCHUTCS K OOIUM peKOMEHIausIM 1o co3aanuio Ul, a He ToIbKO K BeO-
MIPUIIOKEHHUSIM, OJTHAKO UMEHHO CO3JIaTeNI PUIIOKEHUH «Ha OCTpUE MOBI» YaCTEHBKO
3a0BIBAIOT O IEIM HOBBIX TEXHOJIOTHIA.

[TyHkT «5» — ecTh 3a0aBHast (I HAC) UCTOPHSI, KOT/Ia B OJJHOW M3 KOMITAHHUIA CO3/aJIH
CJI0KHOE MHOTOIIOJIb30BATENBCKOE BEO-TIPUIIOKEHHE, B KOTOPOM YIIPaBICHHUE OCYIIECTBISIIOCH
GET-3anmpocamu. B oauH npexkpacHbIi MOMEHT 3TO MPUIIOKEHUE OBLIO TPONHIEKCHPOBAHO
MTOMCKOBOM CUCTEMOM, ¥ IOUCKOBBIA POOOT MPOOEKaICs MO BCEM CChUIKAM 3TOTO MPUIIOKESHHUS,
B YaCTHOCTH, 10 CCHUTKAaM yJTAJICHUS TaHHBIX U3 0a3bl. YTPOM CIIyKOy IMOIISPHKKH OXKH AT
HETMPUATHBIN CIOPIIPHU3 B KAYECTBE MHOTOUHCIICHHBIX 3BOHKOB TOJIB30BaTEleH, Y KOTOPBIX
MPOTAJIN JIaHHBIC, TIPUYEM NIPUYHHA dTOH MPOTIaXH OblJIa COBEPIICHHO HETTOHITHA. Mopab
yKa3aHa BBIIIIE.

Kpumepuu npumeHumocmu

[Tpu BeI0OpE Texnomormit AJAX/Atlas ciemyeT pyKOBOICTBOBATHCS CIEAYIOIIIMHU
CO00paKEeHUSMHU:
e Heobxonumocts B 0oratoM Ul: He xBatuT nu o0sragoro HTML?
e HeobxomumocTs paboTsl B Opaysepe: Tak JH BaxkHa Kpocc-TuiaTdhopmeHHOCTh? Ecin
HET, TO, BO3MOYKHO, XBaTHT HACTOIBHOTO MPUIIOKEHHS, B3aHMOICHCTBYIOMIETO C BEO-
cepBHCaMU
o Tlomneprxka B Opaysepe: He B kaxnoMm cymectByeT XMLHttpRequest, He Bcemu
nojiepkan JavaScript
Atlas cieyer mpuMeHsITh, KOTJa BBl XOTHTE CO3JIaTh OoraToe BeO-IpUIIOKEHNE,
noJs3ytorreecs Beeit Mompio DHTML, npu 3ToM BaM HE00X0IMMO MTPHOIH3HUTE €ro HHTepdeiic
K BO3MOXKHOCTSIM HaCTOJIBHOTO IpuiioxkeHus:: drag-and-drop, coxpanenue npoduiei,
ACMHXPOHHOE B3aUMOJIEHCTBHE U T.II.
Kakue anbTepHaTUBBI CYIIECTBYIOT?
e Direct 3D — mis npuItoKeHUH, OPUECHTUPOBAHHBIX HA TPEXMEPHYIO Tpa(uKy, TP
e Windows Forms — qis1 HacToJIbHBIX OU3HEC-TIPUIIOKeHUH Ha utathopme Windows
e  WPF — Ul 6ynymiero c eie 6osiee 00raTbiMA BO3MOXKHOCTSMH, HEXKEITH YeM JTaXKe
MpeIocTaBIsieMble celidac HaCTONBHBIMH MIPHIIOKEHUSIMH
o  WPF/E — st co3jaHus HHTEPAKTUBHBIX MIPHIIOKEHUH, Pa0OTAIONINX Ha Pa3IMIHBIX
wiatopMax U yCTpoHCTBax (B YaCTHOCTH, MOOMIIBHBIX MIPUIIOKEHHIT). PazHuia
mexny Atlas u WPF/E noBonsHO ToHKast (Atlas mpeHa3HaueH TOJNBKO IS paboTh
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BHYTpH Opay3epa u Tobpko Hag ASP.NET ¢ cepBepHOit cTOPOHBI), B KIIMEHTCKON
4acTU OHM NIEPECEKAIOTCS

e Flash — qms co3panust BeO-IIpUIOKEHHH, CIIOCOOHBIX PabOTaTh PH OTCYTCTBUU
COEIIMHEHHS C CEPBEPOM

CpaeHeHue ¢ Opy2umMu mexHosi02usiMu

Cymectyet MHOXKecTBO AJAX texHonmoruit miist ASP.NET, peann3oBaHHBIX TPETHbHUMH
¢dbupmamu, Takue kak Telerik r.a.d.callback, AJAX.NET, MagicAJAX.NET u npyrue.
CpaBHEHHE TEXHOJIOTHI MOKHO HAlTH Ha CTPaHUIIC Pa3padOTYHKa OJHOM U3 TAKUX TEXHOJIOTUH
(ComfortASP.NET):
http://www.daniel-zeiss.de/AJAXComparison/Results.htm

lNo4yemy cetiyac?

Iouemy xe AJAX, 6a3upyromuiicss Ha CTapbIX TEXHOJOTUSX, TOCTYITHBIX €IIe CEMB JIET
Ha3aJl, MOSIBUJICS U CTall IIOMYJIIPHBIM TOJIBKO COBCEM HEJABHO?

B cratbe http://www.computerra.ru/print/hitech/39239/ nansl HeKOTOpbIE TPUYUHBI
3TOrO:

e HeroToBHOCTh HHIYCTPUU paHee
¢ bBomnbimas HeCOBMECTUMOCTH OCHOBHBIX Opay3epoB
o He,Z[OCTaTO‘IHI)Ie BBIYHUCIIUTCIBHBIC MOIITHOCTHU KIIMCHTCKUX MallllH
JIume HenaBHO Bce OCHOBHBIE Opay3eps! noyiepxkann 00bexT XMLHttpRequest,
KOTOPBIY H3HAYAIBHO OBLT MPOMPHETAPHBIM 00BeKTOM Microsoft. YBBI, STOT 00BEKT A0 CHUX TOP
HC SABJISICTCA CTaHAAPTU30BAHHBIM.

Tekywiast noddepxkka Atlas

B Hactosiee Bpemst Atlas cymectyet B Bune CTP-pennza, Ha MOMEHT HamuCaHUs
Kypca 0b11 goctyteH utoiabekuit CTP. B ToMm mimm mHOM BUIE TOCTYITHBI BCE COCTABIISIONINE,
OIMCAHHBIC B JICKIIMU: HAYMHAS OT KIIMEHTCKUX CKPUNTOB (hpeliMBOpKa, 3aKaHIMBAs
uHTerpanueit ¢ Visual Studio. PazpaboTyrky TEXHOJIOTHH HE YCTAIOT IOBTOPATH, UTO OUEHb
MPUBETCTBYETCS 00paTHask CBsI3b OT MOJB30BATEINEH U UTO KOHEYHAs (PYHKIIMOHANBHOCTH OyIeT
CHJIBHO paclIupeHa B 3aBUCUMOCTH OT 9TOH 0OpaTHOU CBSI3H.

Ccbinku

http://atlas.asp.net — rmaBHas cTpaHuYKa Mpo ATiac

http://atlas.asp.net/docs/Default.aspx — MHOTO HHTEPECHBIX CTaTeH, MPHUMEPOB
http://atlas.asp.net/docs/Walkthroughs/GetStarted/default.aspx — Tyropuasns! o ATiacy
http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html —
3HaMeHuTas ctaths O’Peitiin «What is Web 2.0»

http://www.paulgraham.com/web20.html u http://paulgraham.com/web20interview.html — Ton
I'paxam mpo Be6 2.0

http://itblogs.ru/blogs/worldnews/archive/2006/06/15/5642.aspx — mipo Be6 2.0
http://www.daniel-zeiss.de/AJAXComparison/Results.htm — cpaBHeHHe TexHOMOTHIT AJAX
http://en.wikipedia.org/wiki/XMLHttpRequest — 00bexT XMLHttpRequest (Ha pycckom -
http://ru.wikipedia.org/wiki/XMLHttpRequest)

http://ru.wikipedia.org/wiki/Ajax — uyro Takoe AJAX no BUKUIIEAUN
http://sourcelabs.com/ajb/archives/2005/05/ajax_mistakes.html — omubku npu UCHIoIb30BaHUN
AJAX (BechbMa KOpsIBBIN TIEpEBOJT HA PYCCKUH 37ech — http://myjoomla.ru/content/view/42/39/)
http://www.webmascon.com/topics/technologies/13a.asp — HeTuI0Xast CTaThs PO
XMLHttpRequest, ¢ HeOOIBIIMM, HO ITOJTHBIM IPUMEPOM IPUMEHEHHUS
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http://www.informit.com/articles/article.asp?p=439600&rl=1 — How to use AJAX patterns
http://www-128.ibm.com/developerworks/web/library/wa-ajaxintrol.html u
http://www-128.ibm.com/developerworks/web/library/wa-ajaxintro2/ — crateu bperra
MaxnadauHa

http://www.computerra.ru/print/hitech/39239/ — cratbs npo AJAX Ha pycCKOM C TIOBOJBHO
I/IHTepeCHI)IMI/I AHAJIMTUYCCKUMHU CCHTCHIUAMU
http://developer.apple.com/internet/webcontent/xmlhttpreq.html — eme ogHa cnerudukamnms
XMLHttpRequest
http://www.microsoft.com/downloads/details.aspx?Familyld=5CC5CE52-45B7-4C64-992C-
4FO0FBC8C8221&displaylang=en — Buyieo mmpo Atlas or MS
http://weblogs.asp.net/scottgu/archive/tags/Atlas/default.aspx u http://www.nikhilk.net — 6oru
pa3pabotunkoB Atlas
http://weblogs.macromedia.com/cantrell/archives/2005/05/why_distinguish.cfm — nouemy Hano
paznuyare GET u POST
http://www.realcoding.net/article/view/3464?ShmID=b497c4c5¢1ddf44564cd07b7b5c9ad13 —
enie ojiHa ctaThs mpo Atlas

Kypc co3nan npu nognepxke Microsoft u Belkasoft (http:/belkasoft.com)







image1.emf
dot-net.pdf


