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0630p WF

B Hacrosmeil maBe mpejraraeTcs KpaTkuil o63op umHpacTpykTypbl Windows Workflow
Foundation 4.5 (8 nansneitmem npocro Workflow i WF), koropas npeocTasiseT MOJeb, Mo3-
BOJISIONIYIO OIIPEJIEIATD U BBIIIOJIHATD IPOIECCHI C MTOMOIIBIO PAfA CTPOUTENBHBIX 6JI0KOB, Ha3bl-
BaeMbIX deiicmeusmu. Indpactpykrypa WF nipeyaraeT BU3yaabHBINH KOHCTPYKTOP, MO YMOJYAHHIO
pasmemnienHsbIii B Visual Studio, KOTOpPBIi TO3BOJISIET I€PETACKUBATD ACHCTBUS U3 ITAHEIU UHCTPY-
MEHTOB HA IOBEPXHOCTD IIPOEKTUPOBAHUS M T€M CAMBIM CO3/[aBATh ITAGJOH PabOUYeTo MOTOKA.

ITOT WAGIOH 3aTE€M MOYKET BBIIOIHITLCS PA3HOOOPA3ZHBIMU CIIOCOGAMU, KOTOPBIE OOBICHS-
I0TCA Jlasiee B IaBe. Bo BpeMs BBIMOJHEHHA pabodeMy HOTOKY MOXKET TOHaJ00UThCA JOCTYH K
BHEITHEMY MUPY, ¥ JUIT 00eCIIeUYeHUsA TaKOW BOSMOXXHOCTH CYIIECTBYET HECKOJIBLKO PAaCIpOCTpa-
HEHHBIX METOJIOB. Bo6aBoK paGodyeMy IIOTOKY MOXKET TPEGOBATLCA COXPAHATH M BOCCTAHABJIU-
BaTh CBOE COCTOSIHUE, HAIIPUMEP, KOIZla HEOOXOAMMO JUIUTEIbHOE OKUIAHME.

PaGounii MOTOK KOHCTPYHPYETCS U3 HECKOJIbKUX JEHCTBUN, KOTOPBIE 3aIyCKAIOTCS BO Bpe-
MsI BBITOTHEHUS. JleficTBIE MOXKET OTIPABJIATE COOGIIEHNE IO 3TEKTPOHHOI IMOYTe, OGHOBIATH
CTPOKY B 6a3€ TaHHBIX WU BBIIOJTHATL TPAH3AKIUIO Ha cepBepHOI cucteme. CymmecTsyeT HaGOP
BCTPOEHHBIX JEACTBUII, KOTOPBIE MOXKHO IIPUMEHSATD JUI BLITOJTHEHHUSA 337a4 OOIIero HazHave-
HusA. Pasymeercs, MOKHO CO3/1aBaTh COOCTBEHHBIE JAEHCTBUSA U JOJKHBIM 00Pa30M BKIIOYATh X
B pabo4Mil OTOK.

Ha camom gene B Visual Studio 2012 Teneps poctynusl ase Bepcuu WF ¢ pa3HbIMM THIIA-
mu: Bepcust WF 3.x, koropas nocrasaserca Bmecte ¢ .NET Framework 3 (mpocrpanctso
nMeH System.Workflow M €ro BJIOKEHHBIE IPOCTPAHCTBA MMEH, HUCHOJIb3yeMble TaKkKe B
SharePoint 2010), u sBepcua WF 4.x (mpocTpancTso nmen System.Activities u ero Bioxen-
HbI€ IPOCTpaHCTBa), BXoasamasa B coctas .NET Framework 4.

dra maBa nocssamena nociendeii Bepcun Workflow. Mbl HauHEM ¢ PACCMOTPEHMSI KAHOHU-
YECKOTO MpUMepa, KOTOPLIM MOJIb3YIOTCS BCE, KOTJIA CTATKMBAIOTCSA C JTIOO0M HOBOI TEXHOIOTU-
el — npumepa cozpanus npunoxenus “Hello World”.

Mpunoxexnue “Hello World”

B Visual Studio 2012 umeeTcss BCTpoeHHAs MOJJAEPKKA IS CO3JJaHUs IPOEKTOB Pabounx
IIOTOKOB, OpueHTUPOoBaHHbIX HA Bepcuu .NET Framework 3.x u 4.x. OTKpbIB [1aT0OroBO€ OKHO
New Project (HoBblif TPOEKT), MOKHO YBUAETD CIIMCOK TAKUX TUIIOB IIPOEKTOB (puc. 45.1).

Add New Project [ = eS|
P Recent .NET Framework 4.5 ~ | Sort by: | Default ¥ = SearchInstalled Ter 0 -
4 |nstalled cn iy &
7 -" Activity Designer Library Visual C# Ihic bl
4 Visual C# it A blank Workflow Console Application
Windows m-—.Cl
Activity Library Visual C#
Windows Metro style EEJ
Web C# o e
off WCF Workflow Service Applic... Visual C#
ice
Cloud cH
Reporting E Warkflow Console Application Visual C#
SharePoint
Silverlight
Test
WCF
Workflow
P Online
Name: [01-HelloWorld] |
Location: :"E:\F:’r.o C’f.'{ChapterM -

Puc. 45.1. Cnucox npoexmos ona cosdanua pabowux nomoxos ¢ Visual Studio
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Ynocrosepsrech, uTo B crucke Bbiopana Bepcus .NET Framework 4 wiu .NET Framework 4.5,
1 B IT0JIE CO CITMCKOM JIOCTYIHBIX 1abaoHos Bei6epute Bapuant Workflow Console Application
(KoHcospHOE NPHIIOKEeHHE pabodero MOTOKa). ATO IPUBEAET K CO3/IAHUIO IIPOCTOrO KOHCOJIBHO-
IO IPIJIOKEHUS C IaGIOHOM pabovero MOTOKa U IABHOM MPOrPaMMOIi ISl €ro BBIITOTHEHHS.

IleperamuTe M3 MaHeaM WHCTPYMEHTOB Ha IIOBEPXHOCTL NPOEKTHPOBAHUA JeHCTBHE
WriteLine, 9TOOLI HOIYYNUTDH PabGOYMIA IOTOK, HOZOOHBIN ITOKa3aHHOMY Ha puc. 45.2. JleiicTBue
WriteLine Haxoaurcs B kareropun Primitives (ITpuMuTHBEI) NaHEIN HHCTPYMEHTOB.

& Writeline

Text Entera C# expression

Puc. 45.2. Jlobasaenue oeticmeusa WriteLine

JetictBue WritelLine BKIIOYAeT B ce6s CBOMCTBO Text, KOTOPOE MOXHO HACTPAUBATD JNOO
HENOCPEJCTBEHHO Ha IIOBEPXHOCTU IPOEKTUPOBAHUSA, IIPOCTO BBOJSA HYKHBIM TEKCT B COOTBETC-
TByIOIEH CTPOKE, TN60 OTOOPA3UTh TadauIy cBoiicTB. ITosxke B pasgene “CnenuaibHble geiic-
TBUsA  GYAET IOKA3aHO, KAK OIPEAE/ATh ClIENUAJbHbIE ACHCTBUSA TaK, YTOObI B HUX HCIIOJIb30Ba-
JIOCh aHAJIOTMYHOE MOBEJICHUE.

CpolicTBo Text mIpejaCTaBIseT COOOI HE IMPOCTO CTPOKY — HA CAMOM JieJieé OHO SIBJISIET-
Cs1 BUJIOM apryMEHTa, B KOTOPOM B Ka4eCTBE UCTOYHMUKA MOKET HCIOJIb30BATbCA BLIPAKEHUE.
BripaskeHns BEIUUCIAIOTCA BO BPEMs BBIIOJIHEHUSA JUIS MTOJTydEHUs PE3yIbTaTa, IOCJIe Yero Io-
JIY4E€HHBII ITOZOOHBIM 00PA30M TEKCTOBBIN PE3YJIBTAT MCIIONB3YE€TCS B KAUECTBE BXOAHBIX JAH-
HBIX Juig geiictBust WriteLine. IIpocToe TekcToBoe BbhIpaXK€HUE JOJKHO OBITH 3aKJIOYEHO B
JIBOIIHDbIE KaBBIUKH, T.€. B pACCMATPUBAEMOM IIpUMepe Ui cBoicTBa Text noTpedyeTcs BBECTU
BoIpakeHue "Hello World". Eciu omyCTUTh KaBBIYKHU, IPU KOMIIUISAIMN BO3HUKHET OIINOKA,
MOCKOJIbKY 6€3 KaBbIYEK 3TO BBIPA)KEHUE HE SIBJISIETCS JOMYCTUMBIM. B Bepcum 4.5 11st mpoexkTos
C# ncronb3yioTcs BpipaxkeHus C#, B To BpeMs Kak B Bepcud 4.0 B pelakTope BBIPOKEHUI Ipu-
MEHSJICA CUHTAKCUC VB, 9To co3aBajio onpeseeHHyio IyTaHUILy.

ITocsie mocTpoeHus U 3aIyCcKa JaHHOM IPOrPaMMbl TEKCT OYAET BbIBEJEH HA KOHCOJb. Ilpu
BBINIOJTHEHUU IIPOTrPaMMbl B MeTOJie Main () cosgaeTcs 5K3eMIUIp pabodero nNoTokKa, KOTOPbIH
32TEM BBIIOJHIETCS C IOMOINBIO CTATUYECKOro MeToja kiaacca WorkflowInvoker. Kog storo
npumepa JocrtyreH B npoekre 01 HelloWorld.

Knacc WorkflowInvoker MO3BOJSET BBI3BIBATH PAGOUMIA IMOTOK CUHXPOHHBIM OGpa3oM.
Bo6GaBok JOCTYITHO J(Ba APYTHX METOAA JUIs1 BHIIOTHEHHS PaGOYEro MOTOKA, KOTOPBIE IIO3BOJISIOT
BBI3BIBATH €I'0 ACMHXPOHHO; OHU paccMaTpusaloTcs B passene “Kimacc WorkflowApplication”
jganee B maBe. CHHXPOHHOE BBINIOJTHEHUE ObLI0 Bo3MOXKHO 1 B WF 3.x, ogHako oHO TpyaHee B
peaIn3anyu 1 BIeYeT 3a co60it 6os1ee BBICOKHE HAKIAJHbIE PACXO/IbI.

CHHXpOHHaﬂ npupozga WorkflowInvoker AejaeT €ro UA€aJIbHLIM BAPUAHTOM JJIS BbIIIOJI-
HEHHS KPATKOCPOYHBIX PA6OYMX ITOTOKOB, KOTOPBIE SIBISAIOTCS PEAKIUEH Ha MPOU3BOANMOE B
IOJIb30BATEIbCKOM MHTEpdelice JelicTBIE, HAIPUMEP, BKJIIOYEHNE UM OTKJIIOYEHNE 3IEMEHTOB
MOJIb30BATEILCKOTO HHTEpdetica.

HenctBua

Bce komMnoHeHTHI pa60qero IOTOKA SIBJISIIOTCS JE€VCTBUSIMH, B TOM YMCJIE U CaM IIOTOK. B
JEHCTBUTENLHOCTH TEPMUH padouuii nomox — 3TO CHHOHUM KOJUIEKIIMH JeficTeuii. B Bepcun 4.x
HE CyIEeCTBYET HUKAKOTO (paKTHyeckoro kiaacca Workflow (kak aTo 6610 B Bepcuu 3.x). Jlio6oe
JefiCTBUE MPEJCTABIAET COBOM IPOCTO KJIACC, KOTOPbIN B KOHEUHOM UTOTE ABJISAETCS IIPOU3BOJI-
HBIM OT KJlacca Activity.

Hepapxus xnaccos B WF 4 memsoro cioxsee, uem B WE 3.x OCHOBHbIE KJIACChI H€PAPXUU
MOKa3aHbI Ha puc. 45.3.
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[ Acti[vity }
l l

[:ActivityWithResult} [ AsyncCodeActivity j [ CodeActivity j [ NativeActivity }

[ Activity<TResult> }

l 1

[}syncCodeActiVity<TResult%} [CodeActivity<TResult%} [ﬁativeActivity<TResult%}

Puc. 45.3. Hepapxus xraccos WF 4

Kmacc Activity ABasSeTca KOPHEBBIM KJIACCOM JUIA BCEX JEHCTBUI pabounx moTokos. OT
HEro OOBIYHO HACJIEAYIOTCA KIACCHI CIIENUATbHBIX JEHCTBUI, 3aHUMAIOIIE BTOPOIl YPOBEHD.
s cosganus MPOCTOro CIeUMaJbHOTO AEUCTBUS, BPOJAE YIIOMUHABIIETOCsI PaHee NEHCTBUSA
WriteLine, HacliegoBaHUE JOJKHO HNPOU3BOJUTHCA OT Kiaacca CodeActivity, MOTOMy 4TO
3TOT KJIACC O6IAAET BO3MOXHOCTAMU, JOCTATOUHBIMU JUISl (PYHKIIMOHUPOBAHUS CHEIIAILHOTO
ioHa WriteLine. JleficTBusA, KOTOPBIE JOJKHBI BBIITOTHATLCA U BO3BPAATH KAKOH-TO PE3YJIb-
TaT, IOJLKHBI GBITH YHACJIEIOBAHBI OT K1acca ActivityWithResult. B aToM ciaydae npexnoury-
TeJIbHEE HMCIIOIb30BaTh OG0GIIEHHBIH KIacc Activity<TResult>, MOCKOJIBKY OH IPELOCTABIIS-
€T TUIIU3UPOBAHHOE CBOMCTBO Result.

IIpu coszgaHMM CIEIUAIBHBIX ACHCTBUI CIOKHEE BCErO BBIOPATH NPOU3BOAHBIA 6a30BBII
KJIACC, TIO3TOMY B IJIaBe OYAyT IPUBEAEHBI IPUMEPHI, KOTOPBIE IIOMOTYT IPUHATH TAKOE pele-
Hue. YToObI AeiicTBUE BBIIOJIHAIO KAKHE-TO OIEPaIU, OOBLIYHO IEPEONPENENIETCS METOJ
Execute (), curHaTypa KOTOPOTO 3aBHCUT OT BBIOPAHHOTO 6a30BOTO KJacca, KaK MOKa3aHO B
Ta6. 45.1.

Ta6nuua 45.1. MeTtop Execute() B pa3Hbix 6a30BbIX Knaccax

Ba3oBblii knacc Metopg Execute()

AsyncCodeActivity IAsyncResult BeginExecute (AsyncCodeActivityContext,
AsyncCallback, object)

void EndExecute (AsyncCodeActivityContext,

IAsyncResult)
CodeActivity void Execute (CodeActivityContext)
NativeActivity void Execute (NativeActivityContext)

AsyncCodeActivity<TResult> IAsyncResult BeginExecute (AsyncCodeActivityContext,
AsyncCallback, object)

TResult EndExecute (AsyncCodeActivityContext,

IAsyncResult)
CodeActivity<TResult> TResult Execute (CodeActivityContext)
NativeActivity<TResult> void Execute (NativeActivityContext)
HetpynHo 3ameTuTh, 4TO mapaMeTphl, IepejaBaeMble MeTOJy Execute (), OTIMYAIOTCA UC-

MOJIb3yEeMBbIM KOHTEKCTOM BhINOTHeHUA. B WF 3.x mpuMeHsIca TOJBKO OJAMH KJIACC KOHTEKCTA
(ActivityExecutionContext), a B WF 4.x 1151 pasHBIX KJIAaCCOB AEHCTBMIA CIOMB3YIOTCSA Pa3-
HbI€ KJIACCHI KOHTEKCTOB.
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I'taBHOE O'IIMYME COCTOUT B TOM, uTO Kjaacc CodeActivityContext (M IPOU3BOJHBIN OT
Hero k1acc AsyncCodeActivityContext) 061ajaeT OrpaHMYEHHBIMU (DYHKI[MOHATBHBIMU BO3-
MOSKHOCTSIMH 10 CPaBHEHUIO C K1accoM NativeActivityContext. 9To o3HaUaeT, 4yTO Aeiic-
TBUS, YHACTIEJOBAHHBIE OT KMaccoB CodeActivity m AsyncCodeActivity, MOTYT BBIIOJHATD
ropasjio MEHbIIE ollepanuii co cBouM koHTeliHepoM. Hanpumep, nokasannoe panee jeicTsue
WriteLine J0/IKHO JUIIb BEIBOJUTD CTPOKY TEKCTA Ha KOHCOJb. Cl1eI0BaTeIbHO, BO3MOYKHOCTD
JIOCTyIIa K UCIOJHSAOIEH cpefie eMy COBEPHIEHHO HE HyKHa. bojee cioxHOMYy AeiicTBUIO, OJ-
HAKO, MOXET IOHAJ00UTLCA IJITAHUPOBAHUE CBOMX JOYEPHHX JECUCTBUUA WUJIU B3aMMOJEHCTBUE
C IPYTUMU CUCTEMAMU; B TAKOM CJIydae €My HEOOXOMMA BO3MOKHOCTD JIOCTYIIA KO BCEH UCIOJI-
HAIOWEH cpejie, ¥ OHO JIOHKHO OBITh YHACIETOBAHHBIM OT K1acca NativeActivity. Mel eme
BEpPHEMCS K 3TOI TeMe IPH PACCMOTPEHUH CIIOCOGOB CO3JAHUS COOCTBEHHBIX CHEIUATBHBIX
JEeVCTBUI.

B WF 4 npenocraBisieTcss MHOXKECTBO CTAHJAPTHBIX JEUCTBUNA, U B IOCIEAYIOIMNX pasje-
JIax NMPUBEEHBbI MPUMEPDI HEKOTOPBIX U3 HUX BMECTE CO CIIEHAPUSMU UCIOb30BaHUs. Tpems
IVIABHBIMU COOPKAMM CO CTAHJAPTHBIMU JEUCTBUAMH, KOTOpbIe npumeHsiorca B WF 4.x, as-
ag0Tcsa System.Activities.dll, System.Activities.Core.Presentation.dll u
System.Activities.Presentation.dll.

Deicteue I T

Jeticteue If pa6oTaer nojo6HO oneparopy if-else B C#. Ilocie nepeTackusanus jeiic-
TBUsA If Ha MOBEPXHOCTH KOHCTPYKTOPA OHO MPHUOOpETAET BUJ, IOKA3aHHBIA Ha puc. 45.4.
JeticrBue If ABIAETCS COCTABHBIM U COJAEPIKUT JABA 3AIOJHUTENS JUI JOUYEPHUX AEHCTBUI —
oJWH A1 yacTé Then u eme oauH 114 Else.

ﬂ If Y
Condition
Enter o C# expression

Then Else

Puc. 45.4. Jeiicmsue 1F na nosepxrmocmu xoncmpyxmopa

JeiicrBue If (cM. puc. 45.4) Takxke BKJIIOYAET IIU(, YKa3bIBAIONIUN HA TO, YTO JAEHCTBUE
COJIEPKUT OMMOKY IPOBEPKU JOCTOBEPHOCTH; B 3TOM CJIydae HEOOXOAUMO OIPEJENUTh CBOMC-
TBO Condition. YcioBue, 3aJlaHHOE B 3TOM CBOMCTBE, OYAECT BBIYHMCIATHCSA IPH BBIIOJHEHUN
jeiictBus. Ecim pesyabraToM gsigeTcs True, BbIIOJHAETCS BeTBb Then, a ecin False — BeTBb
Else.

CpoiicTBo Condition npuHUMaET BRIPAKEHHUE, BO3Bpalaioliee 6yJeBCKoe 3HAaYeHUe, TaK
YTO B HEM MOXKHO BBOJUTB JIIOG0€ BBIPAKEHHE, KOTOPOE OTBEYAET 3TOMY TPEGOBAHUIO.

B BbIpak€HUM MOXHO CCBLIATBCSA Ha JIIOOBIE OIIpejessgeMble B paboueM MOTOKE IePEMEH-
HBIE, a TAK)Ke OOpamaThcsl KO MHOTHMM CTAaTHMYECKUM KjaccaM, KoTopble jgocTynHbl B .NET
Framework. 9T0 3Ha4UT, 9TO MOKHO, HAIIPUMEP, ONPEJEIATH BbIPA)KEHHE HA OCHOBE 3HAYEHUS
Environment.Is64BitOperatingSystem, eciu OHO ABISAETCH KPUTUIECKU BAKHBIM JJIS Ka-
KOH-TO 4acTH pabodero rnoroka. ECTeCTBEHHO, YTO MOXHO TAK)XKE OIpPENENSTb ApIyMEHTHI, KO-
TOpBIE JOJDKHBI IIEPEAABATHCA pabodeMy IOTOKY U KOTOPBIE MOTYT 3aT€M BBIYUCIATHCH B PaM-
KaX BBIPA)KE€HUS BHYTpH JeiicTeusa If. ApryMeHTHI U IepeMeHHbIE PACCMATPHUBAIOTCS B pasjese
“AprymMeHTBI U IEpeMEHHBIE”.
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DeirctBue InvokeMethod

ITO JelicTBUE SBISAETCS OJHUM U3 CaMbIX ITOJIE3HBIX B HA0OPE CTAHJAPTHBIX JAeHCTBUIH, MOC-
KOJIbKY ITO3BOJISIET BBIIOJHATH CYIIECTBYIOIUA KO U, IIO CyTH, TIOMENATh €rO0 BHYTPb CEMAHTH-
ku pabouero noroka. Hammdne 6osnbmoro o6beMa CymeCcTBYIONETo Koja ABIAETCA TUMNIHON
CUTyaluei, a JaHHOE JefCTBUE MO3BOJSAET JIEFKO HAIPSAMYIO BBI3bIBATH 3TOT KOJ U3 pabouyero
MOTOKA.

CymecTByIOT /[Ba CIIOCO6A MCIIOIBb30BAHMS AeicTBUA InvokeMethod. Bei6op KOHKpeTHOTrO
W3 HUAX 3aBUCHUT OT TOTO, KAKOM METOJ JOJKEH BBI3bIBATHCA — CTATUYECKUI M METOJ, 3K3EMILIS-
pa. B ciydae BBI30BA CTAaTHYECKOTO METOJA HEOOXOMMO ONpEJIeNUTh napaMeTphbl TargetType
u MethodName. B ciyuae BbI30Ba METOJIa BK3EMILIAPA MOKHO BOCIIOJIb30BATLCS CBOMCTBAMU
TargetObject u MethodName. B Tako#l cutyanum sk3emiuissp TargetObject MOXHO CO31aTh
BHYTPU JINOO OIPEAEIUTD C IIOMOIIBIO IIEPEMEHHOI I7ie-To B paboueM noroke. IIpumepsr oboux
Coco60B MpUMEHEHH JeHcTBUs InvokeMethod MOXKHO HaliTU B IEMOHCTPAIIOHHOM IIPOEKTE
02 ParallelExecution.

Ecmn BbI3bIBa€MOMY METOZY HEOOXOAUMO TIEPENATh APTYMEHTDI, UX MOKHO OIIPEJETHUTD C MO~
MOIIBIO KOJUIEKUuU Parameters. Ilopsaaok napaMeTpoB B 3TOH KOJUIEKIUU JOJIKEH COBIAJATD
C TéM, B KOTOPOM OHU JIOJLKHBI IlepeaBaThcsa MeToy. Kpome Toro, gocTynHo cBoiicTBo Result,
KOTOPOMY IPUCBAUBAETCS 3HAUEHME, BO3BPAIIAEMOE B PE3Y/IbTATE BBI30BA METOJAA. DTO CBOMC-
TBO MOHO IIPUBSI3ATh K IEPEMEHHON BHYTPU PabOUETO IMOTOKA, YTOORI UCIIONL30BATH €T0 3HA-
JeHUe Ha/UIeXKAIMIM 00pa3oM.

Dencteue Parallel

JletictBue Parallel uMeeT He COBCEM nojxozsiee umsa. Ha mepsblil B3IIsa MOXET IOKa-
3aTbCS, YTO OHO IUIAHUPYET BBIIOJHEHHE CBOUX JOYEPHHUX JEHUCTBUI IO-HACTOSLIEMY MAPAJ-
JIEJIbHO HA KOMIIBIOTEPAX C HECKOJIBKUMU IIPOLIECCOPAMU, HO HA CAMOM JieJIe 3TO HE TaK, 3a UC-
KJIIOUEHHEM HEKOTOPBIX OCOOBIX CJIyJaeB.

ITocne neperackuBanms geiictBusa Parallel Ha MOBEPXHOCTH KOHCTPYKTOPA MOXKHO Il€pe-
TAIUTD B HETO IIOYMHEHHbIE JACHCTBUA, KaK IIOKa3aHo Ha puc. 45.5. /louepHue felicTBUSA MOTyT
ObITb OJMHOYHBIMU JEHCTBUAMM, KaK Ha puc. 45.5, mbo npeacraBiasaTh co60i COCTaBHbIE AeHC-
TBUSI, IOJAOOHbIE Sequence WIH elle ofiHOMY JleiicTBMIO Parallel.

i Parallel
B WwriteLine B WriteLine

Text "Hello" Text "There"

Puc. 45.5. Jleticmeus Paral lel u ezo noduunenvie deticmeus nwa nosepxnocmu xoncmpyxmopa

Bo Bpewms BoimonneHus aeiicteue Parallel TulaHUpPyeT 3alyCK KaKIOTO CAEAYIOMETO 32 HUM
JIOYEPHETO AeHCcTBUA. MeXaHUu3M BpEMEHU BbINOJHEHUS IUVIAHUPYET 3TU JOUYEPHUE EHCTBUS CO-
IVIACHO NPUHIUIY “TIEPBBIM IpUIIen — IepBbiM obcayxen” (first in, first out — FIFO), cosgapas
MJLTIO3UIO MTApaJUIeJbHOTO BBIMOJHEHU. TeM He MeHee, Bce JJouepHHUE JEeHCTBUS BBIIOIHSIIOTCS
B €ITHHCTBEHHOM MOTOKeE.

YTo6BI 06€CIIEeYUTh HACTOSIIEE NapA/UIEIBbHOE BRITOTHEHHE, NCHCTBHA, IEpeTaCKUBaeMble
B Parallel, JOJKHBI OBITH YHaCJIeIOBAaHbI OT KjIacca AsyncCodeActivity. B JIEMOHCTpa-
IMOHHOM npoekre 02 ParallelExecution mpuBejseH IpUMEpP ACMHXPOHHONH 0OpabOTKU
KOJia B JIBYX BETBAX JelicTBus Parallel. Ha puc. 45.6 nokasaHo npuMeHeHue ABYX JEUCTBUI
InvokeMethod B geiictBuu Parallel.

B ucnonpsyempIx 3gech geiictBuab InvokeMethod BBI3BIBAIOTCA JBa IMPOCTLIX METOJA
DoJobl () u DoJob2 (), KoTOpble oGecneuynBaloT 3achlIale, COOTBETCTBEHHO, HA JBE U TpHU
cekyHabl. YTOGBI 3TH METO/BI BBITOTHSUINCH ACMHXPOHHO, HEOOXO/MIMO BHECTH €Ille OJHO U3Me-
HEeHUe.
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g Parallel

& InvekeMethod & InvokeMethod

TargetType (null) C TargetType (null) 2
TargetObject  Workerlnstance TargetObject Workerlnstance
MethodName |Dolobl MethodName |Dolob2

Puc. 45.6. Hcnomvsosanue dsyx deticmeusi InvokeMethod snympu Parallel

JeiictBue InvokeMethod nmeer GyneBckoe cBOMCTBO RunAsynchronously, CTaHAAPTHBIM
3HAYEHUEM KOTOPOTO ABageTcs False. Ecim oHO yctaHoBiaeHo B True, TO LI€JE€BOIH METOJ| BbI-
3BIBAETCS] ACHHXPOHHO, TEM CaMbIM JieJIasi BO3MOXKHBIM OJHOBPEMEHHOE BBIIIOTHEHHE Gojiee yeM
ozxHoro Jieticteusa. Ha koMnbioTepe ¢ OJJHUM IPOILIECCOPOM MOTYT MCIOJIb30BATLCA JiBa ITOTOKA,
co3/laBasl WITIO3UIO OJJHOBPEMEHHOTO BBIIIOJHEHNS, 2 B MHOTOIIPOIIECCOPHON CUCTEME 3THU IOTO-
KU CMOTYT BBIIOJHSATEHCS B PA3HBIX AJPaX, 00ecIeunsas JeCTBUTEbHO MAPAJIeIbHOE BBIITOTHE-
Hue. [Tpu co3panmy cO6CTBEHHBIX ASHCTBUM JIydIle JieIaTh UX aCHHXPOHHBIMU, TIOCKOJIBKY TOT/A
KOHEUYHBINA MOJIb30BATEb IMOJYYAET IPEUMYIIECTBA MAPAIETHHOTO BBHIITOJHEHUS.

Dencteue Delay

B 6usnec-mponeccax 4yacTo TpebGyeTcss OPraHU30BaATh OXKHUJAHUE B TEUECHUE OIPEAEIECHHOTO
repuo/ia BpEMEHHM Nepes UX 3aBepimenueM. PaccMoTpuM, HampuMep, HCIIONIb30BaHUE pabodero
MIOTOKA JUISl yTBEPXKJEHUS PAcXol0B. B paMkax aToro padodero IoTOKa MOKET IMPOU3BOJAUTHCS
OTIIPaBKA 3JIEKTPOHHOTO COOGIEHNS HETIOCPEACTBEHHOMY PYKOBOJHUTEIO C IPOCHOO0IT 0106pUTh
3aABKYy Ha pacxojbl. 3aTeM pabouunii MOTOK MOXKET ObITh IIEPEBE/ICH B COCTOSHUE OXKHUJAHUA JIO
Tex IOp, IOKa He OyleT mojydeHo oxobpenue (mwin orkas). Kpome Toro, nemecoo6pasHo or-
peAeIuThb MePUOoJ TAlM-ayTa, YTOOBI IPU OTCYTCTBUM OTBETA B TEUEHUE, CKAKEM, OJHOTO JHSI,
3asgBKa HA PACXOJIbl IEPEHANIPABIISIACH CIEAYIOIEMY PYKOBOJAUTEIO B LIETTOUKE YIIPABICHU.

C moMmompio feiicTBuA Delay MOXHO Peajn30BaTh OJHY YaCTh 3TOTO CIEHAPHS (APYryio
4JacThb OyJleT pemaTh AelicTeue Pick, paccMaTpuBaeMoe B CIeylomeM paszene). 3ajada 3TOro
JieicTBUA — O0OeCIeYeHne OXKIJIAHNA Ha IIPOTAKEHUU ONPEAETEHHOr0 BPEMEHHU Tepet MPOJIoT-
JKEHHEM BBIIOJTHEHMS IIOTOKA.

JefictBue Delay COAEPKUT CBOMCTBO Duration, A1 KOTOPOrO MOKET OBITh YCTAHOBJIEHO
JUCKpeTHOE 3HaueHHe TimeSpan, HO IOCKOJBKY 3TO 3HAaUEHUE OIPEJENECHO KAK BBHIPAKECHHE,
€0 MOKHO CBSI3aTh C KaKOM-TO IIePEMEHHON BHYTPU PpaGoUyero MOTOKA JIM60 BBIUUCAATH HA OC-
HOBE JIPYrUX 3HAUEHUM.

Bo BpeMms BbInONHEHUS Pabounii MIOTOK BXOJAUT B COCTOSTHUE PpOCTosA Idle, B KOTOPOM 3a-
nyckaetT Jeiictsue Delay. IIpocTausalionue NOTOKU SBISIOTCS KAaHAUJATAMU HA IOCTOSAHHOE
XpaHEHHE — B 3TOM CJIy4ae JaHHBIE 3K3EMILIPA Pabodero MOTOKA MOTYT OBITh 3aIIUCAHBI B I1OC-
TOSIHHOE XpaHWInIe (HanpuMep, 6a3y gaHHbx SQL Server), a caM IOTOK BBIFPY)KEH U3 MAMATH.
Takoe noBejeHNE TIO3BOISIET SKOHOMUTDL PECYPCHI, IIOCKOIBKY B TI060I KOHKPETHBLIH MOMEHT
BPEMEHU B MAMATU HaXOJATCSA TOJLKO BBLIIOTHAIOIMECH MOTOKU. JIlo6pIe paboune MOTOKH, BBI-
MOJIHEHNE KOTOPbIX OTKJIA/bIBAECTCS, COXPAHAIOTCA HA JUCKE.

DewncTteue Pick

ObGecneyeHne OXXUJaHUS OJHOTO U3 PsiJia BO3MOXHBIX COOBITUI, C IOMOIIBIO, HAIPUMED, Me-
Toga WaitAny () kmacca WaitHandle u3 nmpocTpaHcTBa MM€EH System.Threading asiasgercs
TUIIMYHOM cXeMoil B mporpamMmuposanun. Jleiictsue Pick mpejacTaBaseT cob60ii crmocod, KOTo-
PBIM 3TO AejaeTcs B paboyeM IOTOKE, IIOCKOJILKY B HEM MOKHO OIIPEAEIUTD JTI060€ KOJINIECTBO
BETBEH U B KUKAOU U3 HUX 00ECIEYUTDb OXKUJaHNE CcpabaThbIBaHUsS Kakoro-ro tTpurrepa. Ilocie
Cpa6aTbIBaHI/IH Tpnrrepa MOI‘yT BBIIIOJHATBHCA OCTA/IbHbIC I[CflCTBI/Iﬂ, coaepmamneca B BETBU.
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YroO6bI NPOAEMOHCTPUPOBATH BCE HA KOHKPETHOM IIpUMEpPE, OOPATUMCS K OIIMCAHHOMY B IIpe-
JBIIYIIEM pasjiesie IIPOLEeCcCy OJ0OPEHNs 3asIBOK Ha PacXo/bl. 3/1eCh IIOHANOOUTCA JeiicTue Pick
C TpeMsl BETBAMU: IEPBOI — JUIT OOPAGOTKU CJIydaeB IPUHATHS 3asIBOK, BTOPOI — 11 0OpabOTKU
CJIyJaeB OTKIOHEHUS 3asIBOK, M TPEThell — I 0OpabOTKH CIydaeB CPAOATHLIBAHMS TaliM-ayTa.

Kog aroro npuMepa Haxo uTcsa B J€MOHCTPAIIMOHHOM npoekTe 03 PickDemo. B aToMm koje
onpeJiesieH pabovuil MOTOK, KOTOPBII COCTOUT U3 AeiicTBus Pick u Tpex BerBeil. Ilpu ero BbI-
IIOJJHEHUHM TTOABJIAETCA IPUIVIAIIEHUE IPUHATD WM OTKJIOHUTD 3asaBKy. Ilo ncrevennn 10 mnim
6oJiee CEeKyH/| IPUIVIANICHUE 3aKPBIBACTCS U 3AITyCKAETCs AeHCTBUE U3 BeTBU Delay.

B paccmaTpuBaeMOM IpHMepe IMEPBBIM B pabodyeM MOTOKE HUCIOJIb3yeTCsa AelcTBUE
DisplayPrompt. DTO AelcTBUE BBI3BIBAET METOJ, OIpeAEICHHBIN B UHTepdelice, AT 0TOO-
PaKEHMs PYKOBOJUTENIO IPUIVIAIIEHUS IPUHATD UM OTKJIOHUTD 3aaBKy. Ilockosbky aTa ¢yn-
KIIMOHAJIBHOCTD OIIpeJessieTcss B uHTepdelice, MPpUMIAIIEHUE MOXET UMETh BUJ COOOUICHUS
3JIEKTPOHHOM IOYTBI, MTHOBEHHOT'O COOOILIEHHUS WIN JII0O0T0 JPYyroro yBeJjoMIeHus, UHPOPMU-
PYIOLIETO PYKOBOAUTES O HEOOXOAUMOCTH 06PAaGOTATh 3asBKY HA PACXOAbL. 3aTeM B paboueM
IIOTOKE BBIIOJHAETCS JeiicTBue Pick, KoTopoe npeaycMaTpuBaeT OKUJAHUE ITOTyYEeHUS BXOJ-
HBIX JJAHHBIX M3 BHEIIHETO MHTep@eiica (MpuHATHE TG0 OTKIOHEHHE 3asIBKU), 4 TAKXKE OXKNJA-
HUE B TeYEHUE 3a[aHHOTO IIEPUOJA.

IIpu BbmosHeHnu Pick nepsoe JefcTBUE B KAXKIOH BETBU MIEPEBOJUTCSA B COCTOSHHIE OXKU-
npanud. IIpy cpabaTpIBaHUM OJHOTO U3 COOBITUI BCE OCTATbHBIE COOBITUS OXUAAHUSI OTMEHSIOT-
cdl, M HAYMHAETC 00paboTKa OCTAILHOI YacTH KOJA B BETBH, B KOTOPO GbUIO CTE€HEPUPOBAHO
co6urtue. To ecTb B cayuae ofo6GpeHUs 3asBKU HA PACXOJABI MIPOUCXOJHUT 3aBepIIeHUE Jelic-
TBUS WaltForAccept U HAUMHAET BBINOJHATHCS ciaeaymouee JelcTBUE, KOTOpoO€ 0T06pa)KaeT
COOGINEeHrE O MOATBEPXKACHUH 3asBKH. B cydae OTKJIOHEHUS 3asBKU 3aBepIIaeTcs JielicTBue
WaitForReject un MPOU3BOJUTCS BBIBOJT coo01IeHNs 00 OTKJIOHEHUU 3ASIBKU.

Ecin vn WaitForAccept, Hu WaitForReject He 3aBepiieHsl, geiictBue WaitForTimeout
B KOHEYHOM CYETE 3aBEPIIAETCS 110 UCTEUYCHUHU YKa3aHHOTO Iepuoja orcpouku. Ilocie aToro
3asgBKa HA PACXOJbI MOXKET OBLITH Jajiee IMePEAaHa JPyroMy PyKOBOJUTEIO, BO3MOXKHO, C UCIIOJb-
30BaHHEM KOHTAKTHOMN I/IHcpopMam/m n3 Active Directory. B aTom npumepe npu BLIIOJIHEHUU
JeficTBusa DisplayPrompt IOIb30BATENIO OTOOPAXKAETCS AUATOTOBOE OKHO. TO 3HAYUT, UYTO
10 UCTE€YEHHUH IIEPHOJA OTCPOUKU JAHHOE OKHO IIOHAJOOUTCS 3aKPBITh, JJIS 9Ero CIYKUT Jelic-
TBUE 110 UMeHU ClosePrompt, Kak IIOKasaHo Ha puc. 45.7.

[ Sequence
21 DiiglayPrompt
3 Pick #
& PeckBranch &
Trigger
% AcceptBianch ranc|
% Aceeptinnch A & Branch2 A ® WaitFerTimeaut
Trigge Tiigges:
action
£ Waitfordcoept 1 Watforfeject
£ Sequence A
Artien Action
@ ClosePrampt
B Wrzeline B Witdine
“Ye: w ERPENICE WETE BEC T4 "our expenses were rgpected
Tet | iy, yow op ot - . LT

Test | “Your epense e has s

Puc. 45.7. Ipumep ucnonvsosanus 6 pabouem nomoxe deiicmeus PiCK ¢ mpems semesamu
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HexoTopble KOHIENIUH, UCTIOIb30BAHHbBIE B 3TOM IIPUMEpPE, TaKUe KaK CO3JaHue CIIeIUalb-
HBIX JIEHCTBUI WIM OKUJAHUE BHEIIHUX COOBITHH, €lle HE pacCMAaTPHUBAIUCh. Bce OHU pacKpbI-
BafoTcs B paszese “CrnenuanpHble JeHCcTBAS .

CneuunanbHbie AenNCTBUS

Jlo cux mop NpUMEHSINCh JEeHCTBHUSA, OIpEJAeJeHHbIE BHYTPU IHNPOCTPAHCTBA HMEH
System.Activities. B atom pasnene 6yL[eT IOKa3aHO, KaK CO3/[aBaTh CllelaJIbHbIE JeUCTBUSI
U PACHIUPATD UX BO3MOXKHOCTH ISl OBBIIIEHUS Y00CTBA NCII0JIb30BAHMS HA dTAIlEe IIPOECKTUPO-
BaHUS U BO BPEMSsI BbIIIOJIHEHMS.

Jlns mawana co3paaum jeticrBue DebugWrite, KOTOPO€ MOXET NPUMEHSITHCS JJIsI BBIBOJIA
CTPOKU TEKCTA B OKHE KOHCOJIU B OT/IAJOYHBIX KOH(puUrypauax. XoTsa paccMaTpUBaEMBbIl 3/€Ch
IpyUMep TPUBHAJIEH, OH OYAET pacIupeH YIS JeMOHCTPAIII BCETO CIEKTPa BO3MOXKHOCTEH, KO-
TOPbIE JOCTYIHBI JJIs CIENHUaNbHBIX AeicTBuil. [Ipy co3manum cnenuaabHbIX AEHCTBUI MOKHO
IIPOCTO CKOHCTPYMPOBATh KJIACC BHYTPU NPOEKTa padouero noroka. OxHako 6osee npesoyT-
TEJILHBINA MOAXOJ IPEAIIOJIATaeT CO3JaHUE CIENHAJIbHBIX JEHCTBUI B OTAEJBHON COOpPKE, MOC-
KOJIbKY TOT/a AEUCTBUS GYAYT JOCTYIIHBI JUIsl MHOTOKPATHOTO Ucnoab3oBaHus. 1o aToit npuunne
JUIS. KOHCTPYUPOBAHUS CHEIMAIbHBIX JEHCTBHII JIydIle cO3/[aBaTh MPOEKT GUOIMOTEKH KJIACCOB.
Kog aroro npumepa gocrynen s npoekre 04 CustomActivities.

Jlioboe npocroe jelicTBre, Takoe Kak DebugWrite, 10/KHO GBITH YHACAELOBAHO HEITOCPEJIC-
TBEHHO OT KJacca CodeActivity. B caeayomem koze cosaeTcs Kaacc JeMcTBUSA U ONpees-
eTcs CBOMCTBO Message, KOTOPOE JOKHO OTOOPAKATLCS IIPU BBIIIOJHEHHU 3TOTO ACHCTBUS
(dpaitn 04 CustomActivities\Activities\DebugWrite.cs):

using System;

using System.Activities;

using System.Diagnostics;

namespace Activities

{
public class DebugWrite : CodeActivity
{
[Description ("The message output to the debug stream") ]
public InArgument<string> Message { get; set; }
protected override void Execute (CodeActivityContext context)

{
Debug.WriteLine (Message.Get (context)) ;

}

HpI/I OOATrOTOBKE Ki1acca CodeActivity K BBIDOJHEHMIO BBI3bIBAETCS €ro MeToJ Execute ()
U MUMEHHO 3/1€Ch AeHCTBUE (DAKTUYECKU JOLKHO YTO-HUOYAD JeIaTh.

B npumepe onpejeneHo cBOMCTBO Message, KOTOPOE BRINISIAUT MOJOGHO OOBIYHOMY CBOIIC-
By .NET, ogHaxo npuMeHseTcss BHyTpH MeToAa Execute () HECKOIBKO HEOObIYHO. OHUM U3
MHOTOYHCJIEHHBIX U3MEHEHMI, KoTopble 66Ut BHeceHsl B WF 4, aBisgeTcsa MecTo coXpaHeHUs
JaHHbIX coctostHus. B WF 3.x 6p110 IpHUHATO Hcnoap30BaTh cTanaapTHele csoiictsa .NET u co-
XpaHATb JaHHbIE ACHCTBUSA BHYTPHU camoro jgeictsus. IIpo6aemMa Takoro noaxoja 3aKkjaovarach
B TOM, YTO XPAHWIHIIE SBJISJIOCh HEIIPO3PAYHBIM ISl UCIIOJHSIONIEN Cpeabl pabounuX IOTOKOB,
II03TOMY TPEGOBAIOCH BBIIOIHSATE JBOMYHOE COXPAHEHHE BCEX CO3JAHHBIX AeHCTBUIA, obecnedn-
Basi BO3BMOKHOCTb TOYHOTO BOCCTAHOBJIEHUS JAHHDIX.

B WF 4 Bce nanHBIE COXPaHAIOTCA 32 MPEJETaMU OTAEIbHBIX JEHCTBUN, IO3TOMY YTOOBI 11O~
JIYYUTD 3HAYCHHE apPIryMEHTa, HEOOXOAMMO 3aIIPOCUTh KOHTEKCT 3TOrO 3HAYEHUs, 4 YTOOBI yCTa-
HOBHTb 3HAUYEHHE apTYMEHTA, HYXKHO IPEJOCTaBUTh HOBOE 3HAYEHNE KOHTEKCTA. B aTOM ciyuae
HCIOJHAONAA Cpesia PabOYUX IOTOKOB MOXKET OTCJIEKHUBATh UBMEHECHUS B COCTOSIHUU, T.K. I1O-
TOK BBIIOJIHAETCA U MOTCHIIUATBHO COXPAHSAET TOJBKO T€ U3MEHEHHS, KOTOPbIE IPOU3OIUIH B
MIPOMEKYTKE MEKAY TOUKAMU COXPAHEHMs, a HE BCE JJAHHBIE PaboYero noToKa.
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Atpubyt [Description], ompezneneHHbIl B CBOUCTBE Message, HCIONb3yeTCs] BHYTPU Ta6-
sinbl ceoicTs B Visual Studio i npegocTasieHus JONOJHUTEIbHON NH(POPMALIHI O CBOMCTBE

(puc. 45.8).

Properties > 8 X
Activities,DebugWite

‘%l Search; Clear
E Misc

DisplayName DebugWrite

w [

Message: InArgument < String >
The message output to the debug stream

Puc. 45.8. Omobpaxcernue 00noanumenssroti un@opmayuu o ceoicmee

B Taxom Buze neicTBUE yiKe MPUTOJHO K MPUMEHEHUIO; TEM HE MEHEe, €CThb elle HeCKOJb-
KO Mpo61eM, KOTOpBIE JOLKHEI GBITh PEMIEHDI I TOTO, YTOOBI CAETaTh AelcTBIE 6osee Jpy-
JKECTBEHHBIM K ITob30BaTemo. Kak 6bu1o mokasaHo Ha nmpuMepe aeiicTsus Pick paHee B IaBe,
JIeiCTBIE MOXET UMEThb 00A3aTe/IbHbIE CBOMCTBA, B CJIyyae He OIPEJIEICHNS KOTOPBIX B O0IaCTH
KOHCTPYKTOPA NOABJIAETCS U@ ¢ coobumenueM 06 omubke. YToObl JOOGUTHCSA TAKOTO Ke IoBe-
JIEHUsSI OT COOCTBEHHOTO AECUCTBUS, KOJ HY>KHO PACITUPHUTD.

MpoBepka AOCTOBEPHOCTU AENCTBUN

Korza geiicTBre MOMEIEHO Ha MOBEPXHOCTh IPOEKTUPOBAHMS, BU3yaIbHBIA KOHCTPYKTOP
nier MHQPOPMALUIO IPOBEPKE JOCTOBEPHOCTH B ABYX Mecrax. IIpocreiinias (popma mpoBepKu
JIOCTOBEPHOCTH 3aKJIIOUAETCS B J06aBiIeHNH arpubyra [RequiredArgument] K CBOMCTBY apry-
MeHTa. Eci 3TOT aprymeHT He onpejesieH, ClIpaBa OT UMEHU JACHCTBUSA OYAET HOABIATHCA g
€ N300 pa’keHNEM BOCKJINLATEIbHOTO 3HaKa, KaK IIOKAa3aHo Ha puc. 45.9.

21 CustomWriteline O

Message rper, C2 EXpression

Puc. 45.9. g, omobparxcaemviii 6 cayuae, eciu 0033amensrvlil apzymenm ne onpedeser,

IIpu HaBexEeHUH Kypcopa MBIIIN HA 3TOT IMIH( GyJeT OTOOPaAXKAThCS BCIUIBIBAIOMAS ITOACKA3-
Ka ¢ coobuienueM “Value for a required activity argument ‘Message’ was not supplied” (“He
ObLIO MPEAOCTABIECHO 3HAUEHUE JUIsl 00I3aTEIbHOIO apryMeHTa Message JAHHOTO JeHCTBUA”).
ITO OMMOKA KOMIMJIAIMY, CI€A0BATENLHO, A/ YKa3aHHOTO aTPUOYyTa IOHAJ00UTCS OIPEJETUTD
3HAYEHUE.

B ciriygae ecomm HECKOIBKO CBOMCTB CBSI3AHDBI JIPYT C APYIOM, MOKHO IIE€PEOIPEAETUTD METO]
CacheMetadata (), 106aBUB AOIOJHUTEIbHBIN KO JUIsSl IPOBEPKU JOCTOBEPHOCTU. YKa3aHHBIN
METOJI BBI3BIBAETCS II€PEJ HAYAJIOM BBIIOTHEHUS JEHUCTBUS, IO3TOMY B HEM MOXKHO IIPOBEPUTD,
OHpeﬂe]IeHbI JI 3BHAYCHUSA JJIsI BCEX OGHSaTeJIbeIX apI‘yMeHTOB n HpI/I JKeJlaHUuunu [[O6aBI/ITI) MmeTa-
JIAaHHBIE B IIEPE/IABAEMBIN apryMeHT. MOXKHO Taxke JOOABUTD JOTIOTHUTEIbHBIE COOOIEHMS (I
MIPEAYNPEXKAEHNUS), KacaloIuecs: IPOBEPKH, 3a CUET BBI30BA OJHOU U3 IePeoIpeAeIeHHBIX BEp-
cuit Mmetona AddValidationError () obbekra CodeActivityMetadata, KOTOPBIN Iepesan
meroay CacheMetadata ().

ITocne 3aBepmeHnss HEOGXOAMMON IPOBEPKH JOCTOBEPHOCTU MOXKHO U3MEHUTD IIOBEIECHHIE
BU3YIM3ALMU I ACHCTBUSA, KOTOPOE B TEKYIIUII MOMEHT OGECIEUUBACTCI KOHCTPYKTOPOM,
c/ie1aB ero 60j1ee€ MHTEPECHBIM.
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BuayanbHble KOHCTPYKTOpbI

Korma geiicTBue BU3yaqusupyeTcs Ha 3KpaHe, ¢ HIM OOBIYHO aCCOIMMPOBAH BH3YaJbHBIMA
KOHCTPYKTOP. 3a/jadeli TaAKOro KOHCTPYKTOPaA ABJIAETCA 00ecneyeHre 3KPaHHOro IpeJcTaBe-
Husa sToro aevctsusd, 1 B WF ato nemaerca ¢ momompio XAML. fA3pixk XAML onucan B miase 35.

HnTepdeiic BpeMEHN NPOEKTUPOBAHUSA I ACHCTBHUS OOBIYHO CO3laeTcsa B cOOpKe, OT-
JIeJIbHOH OT CaMOro JAEHCTBUS, T.K. BO BPeMs BBIIIOJHEHUS HEOOXOAMMOCTDb B HEll OTHIAJaeT.
B Visual Studio goctynen ma6:;1ou npoekra Activity Designer Library (bubiuzorexa KOHCTPYKTO-
pa AeicTBUA), KOTOPBIH SABIAETCSA UEANTbHON OTIPABHOI TOUYKOMH, MOCKOJIBKY OH IPEJOCTABIISIET
JUIS IECTBUSA CTAHJAPTHBINA BU3YILHDBI KOHCTPYKTOP, KOTOPBIM 3aT€M MOKHO HM3MEHATD IIO
CBOEMY YCMOTPEHHUIO.

B xoze XAML 11 KOHCTPYKTOpPA MOKHO ONpPEAEJNATh BCE, YTO YrOJHO, B TOM YMCJE aHU-
MaloHHbIe 3 @ekTol. s M0Ib30BaTEIbCKIX HHTEP(MEHCOB OGBIYHO TPEOYIOTCA 60JIe€ CKPOM-
HBIE BO3MOXKHOCTH, ITO3TOMY BHAYaJIe CTOUT B3IISHYTh HA YK€ CYIIECTBYIONIHE TEHCTBUS, YTOOLI
MIOHSATB, UTO €Ile MOXeT NoTpe6oBaTthes. IIpex/e Bcero, Co3aaanM NpocToil KOHCTPYKTOP U CBSI-
JKeM €ero c serictBueM DebugWrite.

Huxe mokasan ma6non (¢aiin 04 CustomActivities\Activities.Design\
DebugWriteDesigner.xaml), co3saBaeMblil aBTOMATUYECKU IIPU JOOABJICHUHU B IIPOEKT KOHC-
TPpyKTOpa JeiicTBus (WM co3faHuu Hosoro npoekTa tumna Activity Designer Library).

<sap:ActivityDesigner x:Class="Activities."

<Presentation.DebugWriteDesigner
xmlns="http:=""//schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:sap="clr-namespace:System.Activities.Presentation;
assembly=System.Activities.Presentation"
xmlns:sapv="clr-namespace:System.Activities.Presentation.View;

assembly=System.Activities.Presentation">
<Grid>

</Grid>
</sap:ActivityDesigner>

Cosnarnbiii XAML-xox IPOCTO KOHCTPYUPYET CETKY, A TAKKE UMIIOPTUPYET Psijl BAKHBIX ITPO-
CTPAHCTB UMEH, KOTOPBIE MOTYT Tp€6OBaTBCH jeticrBuio. O4eBUIHO, YTO COJEPKUMOTO B MIA0JI0HE
OHCHbNmHO,HOSTOMyﬂHﬂ}mHaﬂaﬂO6aBHMlCHCMyBHCMCHTbIWquHCHHHHaﬂHHCH(TeXtBlOCk)
U TeKkcToBOoro noist (TextBox), KOTOpBIE OyJlyT UCIIOIb30BATbCS IS ONPEAEIEHUS COOOUICHMS:

<Grid>

<Grid.ColumnDefinitions>
<ColumnDefinition Width="Auto"/>
<ColumnDefinition Width="*"/>

</Grid.ColumnDefinitions>

<TextBlock Text="Message" Margin="0,0,5,0"/>

<TextBox Text="{Binding Path=ModelItem.Message, Mode=TwoWay}"
Grid.Column="1"/>

</Grid>

B noxazannom 3gech XAMIL-xoje co3faeTcsa npuBsa3Kka MexKAy CBOMCTBOM Message JeiicTBUA
U 371eMeHTOM ynpasiennus TextBox. Bayrpu XAML-kosa KOHCTPYKTOpa MOKHO BCET/A CChLIATD-
€A Ha IPOEKTUPYEMOE JEHCTBUE MTOCPEJCTBOM CChUIKM ModelItem.

Yrob6bI aCCOIUUPOBATH ONPE/IETICHHBIH Bblllle KOHCTPYKTOP € AeiicTBueM DebugWrite, nmona-
JOOUTCSI U3BMEHUTD JAeHCcTBHE, J06aBUB K HEMY aTpUOyT Designer (MOKHO TakXKe PEaIn30BaTh
I/IHTepcbef/'Ic IRegisterMetadata, HO 3TOT NOAXO/ B TIaBE HE paCCManI/IBaeTCH)Z

[Designer ("Activities.Presentation.DebugWriteDesigner, Activities.

Presentation")]

public class DebugWrite : CodeActivity
{

}
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3nech arpubyr [Designer] NpPUMEHSAETCS JUIA OIPECICHHS CBA3M MEX/y KOHCTPYKTOPOM
u jeiicrBueM. Ilesecoo6pasHO MCIIOIb30BATH CTPOKOBYIO BEPCHIO 3TOrO aTPUGYTA, IOCKOJIBKY
IIPU 3TOM MOJHOCTBIO UCKTIOYAETCA BEPOATHOCTD TMOMAJAHNSA CCHUIKU Ha COOPKY KOHCTPYKTOPA
B C6OpKy A€HCTBHS.

Teneps Ipy UCIIOTB30BAHNY IK3EMIUIAPA AeicTBUs DebugWrite B Visual Studio ono Gyzer
BHU3YaJIN3UPOBATHCSA IPUMEPHO TaK, KaK II0Ka3aHo Ha puc. 45.10.

1 CustomWriteline (1]

Message

Puc. 45.10. Busyasusayus deiicmsus DebugWrite ¢ Visual Studio

OHaKO B TAKOM cJlygae BOZHUKAET OJTHA Hpo6JIeMa, CBsI3aHHAS CO CBOUCTBOM Message, Moc-
KOJIbKY B HEM HE OTO6pa>KaCTCH 3HAYEHUE, ONpEJIeICHHOE B TabJIUIlEe CBOVICTB, a IMOIBITKA ycTa-
HOBUTb 3TO 3HAUECHHUE, BBOJA €r0 B TEKCTOBOM II0OJI€, 3aKaUUBAETCH FeHEpaMed UCKII0UYEeHUs.
IIpuunHa B TOM, 9TO B 3TOM CJIy4ae Bbl IbITAETECh NPUBA3ATh IPOCTOE TEKCTOBOE 3HAUEHUE K
TUITY InArgument<string>, a aasa OLOOHOU onepanuu A0JKHA UCIIOJIb30BATbLCSA APyras mapa
BCTPOEHHBIX KJIACCOB WF — ExpressionTextBox u ArgumentToExpressionConverter. Beco
HeooxoauMbIii XAML-kox pis BU3YAJIIBHOT'O KOHCTPYKTOPA TENEPh BBHIVISIUT CICAYIOIINM 06pa—
30M (06GaBJI€eHHbIE U U3BMEHEHHbBIE CTPOKU BBIJICJICHBI HO]Iy)KI/IprIM)Z

<sap:ActivityDesigner x:Class="Activities.Presentation.DebugWriteDesigner
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:sap="clr-namespace:System.Activities.Presentation;
assembly=System.Activities.Presentation"
xmIns:sapv=""clr-namespace:System.Activities.Presentation._View;
assembly=System.Activities.Presentation”
xmlns:sadc="clr-namespace:System.Activities.Presentation.Converters;
assembly=System.Activities.Presentation">
<sap:ActivityDesigner.Resources>
<sadc:ArgumentToExpressionConverter x:Key="argConverter"/>
</sap:ActivityDesigner.Resources>
<Grid>
<Grid.ColumnDefinitions>
<ColumnDefinition Width="Auto"/>
<ColumnDefinition Width="*"/>
</Grid.ColumnDefinitions>
<TextBlock Text="Message" Margin="0,0,5,0" />
<sapv:ExpressionTextBox Grid.Column="1"

Expression="{Binding Path=Model ltem.Message, Mode=TwoWay,
Converter={StaticResource argConverter},
ConverterParameter=In}"

OwnerActivity="{Binding Model I tem}"/>
</Grid>

</sap:ActivityDesigner>

B aiin BKIIOUEHO HOBOE MPOCTPAHCTBO UMEH System.Activities.Presentation.View,
a BMecTe ¢ HUM Kkjiacc ArgumentToExpressionConverter, KOTOPBIN COYKUT [ IPpeoOpa3o-
BAHMS MEXKJY BBIDAKEHNUEM, OTOOPAKAEMbIM HA SKPAHE, U apTYMEHTOM, COJEPKALIMMCS B CBOC-
TBe Message AeHCTBUA, KOTOPOE JOOABIECHO B pa3jes pecypcos (aitra XAML.

CTaHﬂapTHHﬁ JIeMEHT ynpaBiaeHUs TextBox 3aMeHEH 3JIEMEHTOM YIpPaBJICHUS
ExpressionTextBox. OTOT 3JIEMEHT yIIPABJIEHUS IIO3BOJISAET I10JIb30BATEII0 BBOJUTD BhIpake-
HUSI U IPOCTOI TEKCT, YTOOBI JeiicTBue DebugWrite MOMIO BKIIOYATH BBIPAXKECHHE, OGBEANHSIIO
mee B ce6e MHOKECTBO 3HAYEHUI 13 BBIIOJIHAIOIErOCs paboyero OTOKa, a HE TOJIBKO IIPOCTYIO
TEKCTOBYIO cTPOKy. CO BCEMU 3THUMM M3MEHEHUSMU IIOBEJIEHNE BU3yaIU3aluU JeHCTBUS TEephb
CTaJIO TOPa3A0 GOJIbIIE MOXOXKE HA MOBEAECHNE BCTPOECHHBIX JEHCTBUI.
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ITpu moxepunsanuu pemenus ot .NET 4 no .NET 4.5 MoxeT yAMBUTD IOABJIEHUE TEKCTA
Enter a VB Expression (Beexure Boipaxkenue VB) BO BceX TEKCTOBBIX IMOJISIX AEHCTBUIM CyIec-
TBYIOIUX paboYnx NOTOKOB u Tekcta Enter a C# Expression (Beeaure Boipaxenue C#) Bo
BCEX CO3JaBAEMBIX pabounx moTokax. Jleno B Tom, uro WF 4.5 cogepxut aTpubyT, onpeeneH-
Helil B XAML-xoJie, IpU OTCYTCTBUM KOTOPOTO OTOOpaXKAaeTCs NPUMIANIEHNE Ha BBOJ BBIpaXKe-
Hust VB. Kog XAML HOBOro pabodero 1noToka CoAEpKUT CJIEAYIONYIO JUPEKTUBY:

sap:2010:ExpressionActivityEditor.ExpressionActivityEditor="C#"

Ecmn ona omnymena, oro6paaeTcss HalIOMUHaHIE O HEOOXOUMOCTH BBOJIa BeIpaskeHus VB.
Ha To, uTo6nI paszodparbcs ¢ atum HegocratkoM WF 4.5, norpe6osanach macca BpeMeHn.

CneuuanbHble COCTaBHbIe AeNCTBUS

Heo6x01MMoCTh B CO3JaHUMN COCTABHBIX JEUCTBUM, T.€. AEMCTBUU, COAEPXKAMMX JPYTUeE J0-
JepHHuE JEHCTBUA, BOZHUKAET OueHb JacTo. [Ipumepamu Taxux geiicTBuil spagioTcs Pick u
Parallel, KOTOpbl€ pacCMAaTPUBAJINCH PAaHEE B 3TOU MIaBe. PazpaboTuynk MOKET HACTPanuBaTh
CXEMy BBIITOJTHEHMSI COCTABHOTO JIEUCTBHUA M0J] KOHKPETHbBIE HYX/Ibl: HAIPUMEP, COCTaBHOE JIeHic-
TBUE MOKET BBIIIOJHATH TOJbKO OJHO M3 CBOUX JJOUEPHUX JEHCTBUI WM NPOINYCKATh KaKUe-TO
JlouepHUE AEHCTBUS B 3aBUCUMOCTH OT TeKyllero aHsa Hejaenu. Ilpocreiimeii cxemoll sBaseTcs
BBIIIOJTHEHUE BCEX JOUEPHUX AEHCTBHIL, HO JJaske B TAKOM CIydae pa3pabOTUMK MOXKET PellaTh,
KaK JIOJKHBI BBIIIOJHATHCS 3TU JOYEPHUE TEUCTBUSA, U KOT/JA JOKHO 3aBEPINAThCS BBINIOJTHEHIE
BCEro COCTaBHOTIO JEHCTBUSI.

B caenyromem npumMepe cosjpaercsa AelcTBHE “TOBTOPHON NMONBLITKKA . /[OBOJBHO YacTo He-
006X0 MO ITPOGOBATDH BBIIIOJHUTD OIEPAIUIO, U B CJy4ae HeyJayH HOBTOPSTD IOIBITKY €Ile He-
CKOJIBKO pa3, IPEeK/Je YeM IMPOU3ONIET MOMHBIN OTKa3 OT BbINOJHEHUs onepanuu. Ilcesmroxon
JUISL TAKOTO JIEHCTBUS BBIIIAUT CIEAYIOIIM O0Pa30M:

int iterationCount = 0;

bool looping = true;

while ( looping )

{

try

{
// BHIIIOJIHEHME IEeMCTBUML .
looping = false;

}

catch (Exception ex)
{
iterationCount += 1;
if ( iterationCount >= maxRetries )
rethrow;

}

Hy»xno npocTo ckonupoBaTh NPUBEAEHHLIN KOJ| B KAUeCTBE AEHCTBUA U BMECTO KOMMEHTa-
pUs BCTAaBUTH KOHKPETHOE JEUCTBUE, KOTOPOE JOJKHO BBIIOJHATLCA. MOKET II0Ka3aThCs, YTO
JUIS 3TOTO YOOHO MCIIOJIb30BaTh MeTOJ Execute () cnenuanbHoro geicrsust. OJHAKO €CTh U
JIPYroii IyTh: C IOMOIIBIO JPYTUX JAEHCTBUI MOMKHO CJ€JaTh HaMHOTO 6ojbine. B manHOM Ciy-
yae HeoOXOJMMO CO3/1aTh CIEIUAIbHOE JAeHCTBUE, cojepixKallee “3arIymKy’, B KOTOPYIO KOHEY-
HBIM MOJIb30BATEIb CMOXKET MTOMEIATh AeHCTBHUE /I TIOBTOPHOM IOMBITKU, a TaKKEe CBOMCTBO
JUISL XpaHEHUs] MAaKCUMAIbHOTO KOJMYECTBA IOBTOPHBIX NoNbITOK. Hinke npusenen kox (aitr
04 CustomActivities\Activities\Retry.cs):

public class Retry : Activity

{
public Activity Body { get; set; }
[RequiredArgument]
public InArgument<int> NumberOfRetries { get; set; }
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public Retry ()
{
Variable<int> iterationCount =
new Variable<int> ( "iterationCount"™, 0 );

Variable<bool> looping = new Variable<bool> ( "looping", true );
this.Implementation = () =>
{

return new While

{

Variables = { iterationCount, looping },
Condition new VariableValue<bool> { Variable = looping },
Body = new TryCatch

{
Try = new Sequence
{
Activities =
{
this.Body,
new Assign

{

To = new OutArgument<bool> ( looping ),

Value = new InArgument<bool> { Expression = false }

}
}l
Catches
{

new Catch<Exception>

{

Action =

{

new ActivityAction<Exception>

Handler = new Sequence
{
Activities =
{
new Assign

{

To new OutArgument<int>(iterationCount),
Value = new InArgument<int>

(ctx => iterationCount.Get (ctx) + 1)
b

new If
{

Condition = new InArgument<bool>

(env=>iterationCount.Get (env) >=
NumberOfRetries.Get (env)),
= new Rethrow ()

Then
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3xech cHavyana onpesieseTcss CBOMCTBO Body Tuma Activity, KoTopoe IpejacTaBaseT Co-
60I1 seficTBUE JUIS BLIIOJHEHUS B IUKJIE. 3aTeM OIpejesseTcs CBOICcTBO RetryCount, 1o3so-
JISIONIEE YKA3aTh KOJIUIECTBO MOMIBITOK BBITOJIHEHUS OIEPALHH.

ITOo cnenuaIbHOE JeHCTBUE YHACAEAOBAHO HEMOCPEACTBEHHO OT KjIacca Activity u peamu-
3yerca B Buie ¢pynknun. [Ipu BoImoTHEHNH pabodyero MOTOKa, COAEPIKaIEro Takoe JeiicTBre,
GyAeT BBINOTHATHCA (PYHKINSA, COOTBETCTBYIOIAsA MPUBEJICHHOMY paHee IICEeBIOKoAy. B KoHc-
TPYKTOpE CO3JAIOTCA JIOKAJIbHbIE [I€PEMEHHBIE, UCIOJb3yeMble JeHCTBUEM, U 3aTEM COIVIAC-
HO IICEBJOKOAY CTpouTcs Habop AeiicTsuii. Kox aToro mpumepa Takxe JOCTYIIEH B PEIIEHUU
04 CustomActivities.

HeTtpyauo noragaTebcs, 9To paboune IMOTOKU MOMKHO TaKXKe co3faBaTh U 6e3 XAMIL-koxa,
HO CPEJICTBA BU3yaJIM3aIliU Ha 3TAIle MPOEKTUPOBAHUA OYAyT HEMOCTYIHEI (T.€. IepeTacCKUBATh
JIeCTBUA U1 TeHepanuy Koja He monyautcs). OQHako B cIydae, KOTja HallMCaHUe KoJja Ipe-
[IOYTUTENbHEE, HET HUKAKUX IIPUYMH HE UCIOJIb30BaTh ero BMecto XAML.

ITocne cozanns CIENUaJIbHOTO COCTABHOTO JAEHUCTBUS /ISl HETO HYKHO ONIPEAEIUTD BU3Yalhb-
HBIIl KOHCTPYKTOP. 3/1eCh HEOOXOANMO AEUCTBUE, UMEIOLIEe 3aM0JHUTEIb, HA MECTO KOTOPOTO
MOJKHO OBLTO GBI IEpETACKUBATh Apyroe geicteue. Eciu mocMoTpeTs Ha Apyrue cTaHAapTHBIE
JeHCTBUSA, JTIETKO OOGHAPYKUTDH CPEIU HUX HECKOJIBKO TaKHX, KOTOPBIE 061a/Jal0T TOJOOHDIM IO~
BeJIeHUEM, KakK, Hanpumep, If u Pick. B ugeane cnenuanbnoe geficTBue JOMKHO paboTaTh IO~
JIOOHO BCTPOEHHBIM JAEHCTBUAM, TaK UYTO UMEET CMBIC B3IIAHYTh HA UX peaTM3aliiu.

ITpocmoTpes B yrmiure Reflector 6ubamnoTekn pabodnux NOTOKOB, MOKHO yJOCTOBEPUTHCS
B OTCYTCTBUU KaKoro-m60 XAMI-koza BU3yaJbHBIX KOHCTPYKTOPOB. IIpuunHa B TOM, 4TO 3TOT
KOJi CKOMIIIUIIPOBAH B COOPKaxX Kak Habop pecypcos. YTminra Reflector mossosseT BUAETh 3TH
pecypcesl, a ee Tekymas Bepcust (V7.5) — elje ¥ AeKOMIIUIMPOBATh pecypcsl BAML, uro6sl nx
MO3KHO OBLIO IPOYUTATD.

Orkpois Reflector, 3arpysure B Hero c60opky System.Activities.Presentation,
nepeijure K y3nay Resources B JPEBOBUJIHOM MPEACTAaBJIEHUU U OTKPOUTE BETBb
System.Activites.Presentation.g.resources. OTO6PA3UTCA CIHCOK BCEX PECYPCOB
BAML Texymeii c6OpKHU, B KOTOPOM MOXHO BEIOpaTh 06pasel] U MpocMoTpeTh Kox XAML.

ITosyuus npexacraBaeHue o TOM, Kak BRIMIAAUAT KoA XAML BO BCTpOEHHBIX Jieiic-
TBUAX, MOKHO CO3/aTh KOJ AJIs1 00€CIeUYeHns BU3yaTu3aluy efcTBUsA Retry Tak, Kak
MOKa3aHo Ha puc. 45.11.

[:] Retry

Number of Retries  Enter o C# expression

Activity

Puc. 45.11. Busyanuzanus JercTBus Retry

Kmoquylo POJIb B BU3yaIM3aLMU 3TOTO JAeHCTBUA Urpaet kinacc WorkflowItemPresenter;
nMeHHO OH B XAMI-ko/ie oTBeUaeT 3a OTOOPAKEHUE 3AMOJTHUTES I JOOABICHUS JOYEPHETO
neticreus. Ero onpejenenne BLINISANUT CIEAYIOMIM O6pa3oM:

<sap:WorkflowItemPresenter IsDefaultContainer="True"
AllowedItemType="{x:Type sa:Activity}"
HintText="Drop an activity here" MinWidth="100" MinHeight="60"
Item="{Binding Path=ModelItem.Body, Mode=TwoWay}"
Grid.Column="1" Grid.Row="1" Margin="2">

ATOT 3JIEMEHT yIpaBJ€HUs NPHUBSA3aH K CBOMCTBY Body gelicTBusa Retry. DJeMEeHT UMe-
eT cBoicTBO HintText, onpejensdionee BCIIOMOIaTEIbHBI TEKCT, KOTOPBIA JTOJKEH OTOO-
paKaTbCs, KOTJa elle He J00aBJIeHO HUKAKOro JodepHero jAeicTBus. Takxke B IpUBEJEHHOM
XAML-kxojie OnpeAeasOTCs CTHIN JJIs OTOOPAKEHHsI BU3YaIbHOTO KOHCTPYKTOPA B Pa3BEPHY-
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TOI M CBEPHYTOH Bepcuu, 4TO obecrneduBaeT JeHCTBUIO NMIOBEAEHUE, XapAKTEPHOE JUIs BCTPO-
eHHbIX geiicTBuil. Bech kox BMecte ¢ XAML-kogoM 3TOro mpuMepa JOCTYIEH B PEHICHUH
04 CustomActivities.

Pabouyue noToku

Jlo HacToAIMEro MOMEHTA B 3TO¥ IIaBe BHIMaHKE OLIJIO COCPEOTOYEHO Ha IeHCTBUAX, HO He
0 pabouux noTokax. Pabouui nomox — 3TO MPOCTO CIUCOK ACHCTBUIA, U HA CAMOM JeJie pabouunii
IIOTOK ABJISETCH HPOCTO €Ie OJHUM TUIIOM AelicTBus. IIpumenenue Takoil Mojenu ynpomaer
MEXAHU3M YICHOIIHHK)IL[eﬁ Cpeabl, ITIOCKOJIbKY MECXAaHN3M JO/UKEH 3HATDh, KaK BBIITIOJIHATDH OOBEKTHI
TOJIBKO OJJHOTO THMIIa — IIPOU3BOJHOIO OT KJacca Activity.

Panee 6b11 nokazaH kinacc WorkflowExecutor, KOTOPBIA MOKET BBIIOJHATE PAGOYMIA IO~
TOK CUHXPOHHO, U IIPU 3TOM YIIOMMHAJIOCh, YTO OH SIBJISAETCH TONBKO OJHUM CIOCOHGOM BBINOJ-
HeHUs pabodero noroka. CymecTBYIOT TPU BAPUAHTA BBIIIOJHEHUA PA6OUUX IOTOKOB, KaXK/(bIii
U3 KOTOPBIX 00JaJaeT CBOUMU BO3MOKHOCTAMU. IIpexae uem nepexoauTh K U3y4E€HUIO JPYTUx
CIOCOGOB BBIIOJHEHUS PAOOYUX NOTOKOB, HEOOXOAUMO IOAPOOHEE O3HAKOMUTBCSA C APTYMEHTa-
MU 1 HepeMeHHbIMI/I.

AprymeHTbl U nepeMeHHbie

Pa6oumii MOTOK MOXHO CYNUTATh IPOTPAMMOIi, a OJHUM M3 aCIEKTOB JIIOOOTO A3BIKA MPO-
IPaMMUPOBAHM ABJISAETCA BO3MOXHOCTb CO3/IAHUSA NE€PEMEHHBIX U Iepefadyl apryMeHTOB B U
u3 nporpaMmel. Pazymeercs, B WF nogiep:xuBaioTcst 06e KOHCTPYKIIUU, U B HACTOSAIIEM pa3zese
MOKA3aHO, KAK OIPEJEIATh APTYMEHTHI U ITIEPEMEHHDIE.

ITpeamonoxumM, 9To pabounii HIOTOK 06PaGaTHIBAET CTPAXOBON IOJIHC, CJIEAOBATENBHO, IIe-
pefaBaeMbIM apTyMEHTOM JIOJDKEH ObITh HOMEP CTPaxoBoro nosuca. /[l onpenesennus apryMeH-
Ta paboyero IOTOKa HEOOXOANMO MEPEHTH B OKHO BU3yaJbHOTO KOHCTPYKTOPA U IICIKHYTh HA
kHOmIKe Arguments (ApryMeHTBI) B €ro JIeBOM HIDKHEH 4acTH. TO IPUBOAUT K OTOOPAKEHUIO
CIIMCKA BCEX OIPEAEJEHHBIX I pabo4yero nNOTOKa ApryMEHTOB, IIOKa3aHHOro Ha puc. 45.12, B
KOTOPOM TAKKe€ MOKHO CO3/]aBaTh COOCTBEHHBIE APTYMEHTHI.

Name Direction Argument type | Default value
Palicyld In Int32 Enter a VB expressior
Create Argument
Vaniables Arguments Imports " 100% « | I EE

Puc. 45.12. Cnucox apeymenmos pabouezo nomoxa

Jlis onpeneneHus apryMeHTa HEOOXOJUMO yKa3aTh ero ums (B cronbune Name), mampas-
senue (B cron6ue Direction), xoTopsiM MoxkeT 6bITh In, Out m InOut, a TakKe THII JAHHBIX
(B cronbue Argument type). JlonogHUTEIPHO MOXKHO 33JaTh CTAHJAPTHOE 3HAYEHUE, KOTOPOe
OyIeT UCIIOIb30BAThCS, €CIM APTYMEHT He IIPeJOCTaBICH.

HampasieHue CIy<uT AJIs1 ONPeAEIeHIs TOrO, KAKUM JODKEH GbITh aPTYMEHT: BXOAHBIM, BbI-
XOJ/(HBIM JIH6O TEM U JIPYTHM.

B nepBoM paszzesie HaCTOAMEH IMTABBI GBUIO IOKA3aHO, KAK IPUMEHSTD JUISl BBIITOJTHEHUS Pa-
60ouero noroka knacc WorkflowInvoker. Y meroza Invoke () MMeeTCs HECKOIBKO rnepeonpe-
JIeJICHHBIX BEPCHUIl, O3BOJISIOMNX IIepeJaBaTh ApryMEHTbI B paGOUYnil MOTOK. APryMEHTHI Iepe-
JlaloTCs B BUJE CJIOBAps IMap “UMs-3HaUYeHHe”, B KOTOPBIX MM JOUKHO TOYHO COOTBETCTBOBATH
MMEHU apTyMEHTA, YIUTBIBAs PETHCTP CUMBOJIOB. B cienyiomem kxoge paboueMy IOTOKY Iepeaa-
ercsa 3HadeHue PolicyId (¢ain 05 ArgsAndVars\Program.cs):
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Dictionary<string, object> parms = new Dictionary<string, object>();
parms.Add ("PolicyId", 123);
WorkflowInvoker.Invoke (new PolicyFlow (), parms);

B xoze npousBoguTCs BBI30B pab0YEro INOTOKA C Ilepejadeil B coBape 3HaueHus PolicyId
JULs IMEHOBAaHHOrO napaMmeTpa. Eciu B cioBape npejocrasisieTcsa UMs, A1l KOTOPOro apryMeHTa
HE CyLIeCTBYET, TeHepUpYyeTcd UcKIodenue ArgumentException. Eciu xe 3nauenue s apry-
MeHTa In He yKa3aHo, UCKJIIOUEHIE TeHepUpoBaThcs He OyneT. Takoe moBeseHe He MOJXOIUT,
ITIOCKOJIBKY HY)KHO, YTOOBI NCKIIOUYEHNE FeHEPUPOBAIOCH JUIS JIIOOBIX aPI'YMEHTOB In, KOTOPBIE
He ObUIN OIIpeJeJIeHbl, U YTOObI OHO HE BO3HHUKAIO B CJIydae Iepeaadr GOJIbIIEro KOJUIeCTBa
ApTYMEHTOB.

ITocsie 3aBepumieHus pabGovYero IMOTOKA MOXKET IMOHAJOOUTHCS HM3BJIEYb BBIXOJHBLIE ap-
ryMeHTbl. J[1 3TOTO IpeaycCMOTpPEHa CIEelUajIbHasi IepeolpesieleHHasd BEPCUs MeToJa
WorkflowInvoker.Invoke (), KOTOpPasi BO3BPANIAET CJI0BAPb. dToT CJIOBApPb COAEPIKUT TOJBKO
aprymeHThl Out i InOut.

BuyTpu pa6o4ero noToka MOKHO OIPEAEIATH IepeMeHHbIe. JleaTh 3To B pabounX MOTOKAX
XAML u3 WF 3.x 66110 HenpocTto, ogHako B WF 4 cJ103KHOCTU ObLIM YCTPAHEHBI U TEIephb napa-
METPbI MOXHO JIETKO olpenensaTh B koxe XAML.

Kax u B 11060M A3bIK€ IPOTPAMMHPOBAHMS, C IEPEMEHHBIMH PA6GOYNX MOTOKOB CBSA3AHO
noHaTHe obnactu jelicTeud. IlepeMeHHBIE MOTYT OIPEAETATHCS KaK “IIOOATbHBIE” 32 CIET UX
onpeJieJIeHUs B KOPHEBOM JeiCTBUM pabodyero notoka. Takue nepeMeHHbIe JOCTYIIHBI IS BCEX
JEeCTBUI BHYTPU pabovyero IOoTOKa, ¥ BPEMs UX CyIIECTBOBAHUSA 3aBUCUT OT BPEMEHU JKU3HU
caMoro pabodero IoTOKa.

IlepemenHble TakKe MOTYT ONPEAEAATHCSA U BHYTPU OTJENbHBIX AecTBUil. B aTOM ciydae
OHU JOCTYIIHBI TOJBbKO JUIS JeMCTBUH, B KOTOPLIX OIPEAENEHDI, a TaKXKe JUIS UX JOUYEePHUX Jetic-
TBmii. ITo 3aBepImeHuy JefiCTBHUSA €ro IepEMEHHBIE TOKUIAIOT 00IACTh BHJIIMOCTH U IIEPECTAIOT
OBITD JJOCTYITHBIMH.

Knacc WorkflowApplication

Xorsa kmacc WorkflowInvoker yno6eH s CHHXPOHHOTO BBIIOJTHEHHUSI PAOOUUX ITIOTOKOB,
MHOTZA TPeOYyeTCs CO3AaTh JIUTENbHbIE pabodne MOTOKH, KOTOPhIE MOIIU ObI COXPAHATHCA B
6a3e JJAHHBIX U 3aT€M BO30OOHOBJSATH CBOE BBHIIIOTHEHHE B KAKOW-TO MOMEHT B OyaymieM. B aTom
ciydae UCnosb3yeTcs Kinacc WorkflowApplication.

Kinacc WorkflowApplication moxox Ha kinacc WorkflowRuntime uz WF 3 Tewm, uro
IO3BOJISIET 3aIlyCKaTh PaboO4YUil IMIOTOK U PEearupoBaTb Ha COOLITHS, BO3HUKAIOUIUE B 3K-
3eMILIIpe 3TOro pabouero moroka. Huke mokasaH mpocredmmil KoJ paboThl € KJIACCOM
WorkflowApplication:

WorkflowApplication app = new WorkflowApplication (new Workflowl());

ManualResetEvent finished = new ManualResetEvent (false);

app.Completed = (completedArgs) => { finished.Set(); };

app.Run();

finished.WaitOne () ;

B xozme cospaerca sk3eMIuIsp pa6oqero IIOTOKA, KOTOPBIA IMOJKIIOYAETCHA K JEJIEraTy
Completed a1 yCTAHOBKU COGBITUS pPydHOro copoca (ManualResetEvent). 3aTeM BbI3bIBACT-
¢ MeToZ Run (), 94TOOGbI HAYATH BBIIIOJIHEHUE PAb0Yero INOTOKA, M HAIOCJIENAOK OPraHU3yeTCs
OXXHMJAaHUE CPAOATBHIBAHUS COOBITHSA.

3aech IPOSIBIAETCSA OJHO M3 MIABHBIX PA3IMYUNA MeXAy Kraccamu WorkflowExecutor u
WorkflowApplication: mocnegHuii SBASIETCS ACHHXPOHHBIM. HpI/I BBI3OBe MeToja Run () cuc-
TEMA 6y;(eT HCIIOJb30BATh IS BBIIIOJHECHUS pa60qero MOTOKA ITyJI IOTOKOB, a HE BHI3bIBAIOIIMIA
nortok. TakuM o6pa3zoM, HeOOX0MMa KaKasd-TO opMa CHHXPOHU3AIUHY, YTOObI UCKJIIOUUTD BO3-
MOXKHOCTD 3aBEpUIEHUs pabOThI NPHIOKEHUs, OOCTYKMBAIOIIEro paboyuii IOTOK, paHblIE 3a-
BEPIIEHUS CAMOTO Pabovero MoToKa.
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TunuyHbII TPOJOIKUTEIBHBIN pA60YHIl HIOTOK MOXKET MHOT'O Pa3 HAXOAUTLCA B CIAIIEM CO-
CTOSIHUM, U3-32 YETO IOBEJeHUE OOJIBIINHCTBA PA0OYNX IOTOKOB XaPAKTEPU3YETC KAK I€PUOADI
SMU30MYECKOTO BRIMOTHEHNUA. B Hauante pabouuii MOTOK OGBIYHO BBIIOJHSAET HEKOTOPYIO Pa-
60Ty, 3aT€M OXUIAET IOCTYIUICHHUS BXOJHBIX JAHHBIX WIN UCTedeHus may3bl. [loayuns Bxo HbIE
JIaHHBIE, PaboYMii TOTOK 0OPabATHIBAET UX U IMIEPEXOJUT B CJIEAYIONIEE COCTOSHUE OKUTAHUS.

Takum 06pa3oM, GbLTO GBI UACAIBHO, €CJIHU ObI IIPH NIEPEXOJE B CIAIIEE COCTOSHUE PAabOIHil
IIOTOK BBITPYXKAJICS U3 IAMATU U 3arPYyKaJICS TyAa OOPATHO TOJBKO IPU CPabATBIBAHUU COOLI-
THS, TPEOYIOIIEro NPOJO/LKeHU paboThl. UTOGRI cenaThb 310, B WorkflowApplication Heo6-
XOAMMO 106aBUTh 00BEKT InstanceStore W BHECTU HE3HAUYUTEIbHbIC U3MEHEHUS B ITOKA3aH-
HBII paHee kKoJ. B nH@pacTpykType 1OCTyIIHA TOJIBKO OJHA Peajn3anys aGCTPAKTHOrO KJIacca
InstanceStore — SglWorkflowInstanceStore.

JIJIsL MCIo/Ib30BAaHUS dTOTO KJIAcca IMOHAZOOUTCS 6a3a JAHHBIX; COOTBETCTBYIOIIUE CIie-
HApUU 10 YMOJIYAHUIO HaXoJATcHA B Katajnore Windows\Microsoft .NET\Framework64\
v4.0.30319\S0L\en. O6paTure BHUMAHNE, YTO HOMED BEPCUU MOXKET U3MEHSIThLCH.

B sTOM Karamore MOXHO OGHAPYXUTh MHOXKECTBO (paiiioB SQL, U3 KOTOPBIX UHTEPECYIOT
mBa: SqlWorkflowInstanceStoreSchema.sqgl u SglWorkflowInstanceStoreLogic.sql.
HIX MOXKHO 3aITyCTUTB IPUMEHHUTEIBHO K CYIECTBYIOMEH 6a3bl JAHHBIX JIUOO e CO3/[aTh COBEP-
IIYyHHO HOBYIO 6a3y; IIPM 3TOM MOKHO MCIIOJIB30BaTh Kak MosHylo Bepcuio SQL Server, Tak Bep-
cuto SQL Express.

ITocne moaroroBku 6a3pl JAHHBIX B KOJ HEOOXOAMMO BHECTH M3MeHeHusd. IlepBpiM pesoMm,
CJIEeAyeT co3JaTh 3K3eMIuAp SqlWorkflowInstanceStore u J06aBUTh €r0 B MPUIOXKEHUE pa-
60ouero nmortoka (¢aiin 06 _WorkflowApplication\Program.cs):

SglWorkflowlnstanceStore store = new SqlWorkflowlnstanceStore

(ConfigurationManager.ConnectionStrings["db"].ConnectionString);

AutoResetEvent finished = new AutoResetEvent (false);

WorkflowApplication app = new WorkflowApplication (new Workflowl());

app.Completed = (e) => { finished.Set(); };

app-Persistableldle = (e) => { return PersistableldleAction.Unload; };

app. InstanceStore = store;

app.Run();

finished.WaitOne () ;

Hosble cTpOKH BbIJEJICHBI MOy KMPHBIM. Takike MOXHO 3aMETUTb, YTO B IIPUJIOKEHHE Pa-
60ouero MoToka K generatry PersistablelIdle go6asieH 06paboTuuk coObITU. Bo Bpems BbI-
MIOJTHEHHSI paboUnii IOTOK OyJIeT 3alyCKaTh CTOJBKO JEHCTBUIM, CKOJBKO CMOXET, IO TeX Iop,
IToKa GOoJIbIIE HE OCTAHETCSA KaKOH-Tu60 pa6oTsl. IToce aToro o nepeiifer B cocrosaue Idle,
a JI060¥1 HAXOAAIMICA B TAKOM COCTOSIHUM IIOTOK SIBJISETCS KAaHAMJATOM Ha COXpaHEHHeE.
Jlenerar PersistableIdle omnpeaeisdeT, 9YTO JOLKHO IPOUCXOJUTD C IIOTOKOM B COCTOSHUU
npocros. ITo yMosyaHUIO HUKaKHe ONepanyuy 6e3/eHCTBYIOIUM ITIOTOKOM HE BBIITOJHSIIOTCS.
MosxHO Taxke ykazaTb 06paboTunk PersistableIdleAction.Persist, KOTOpEI coxpaHsaeT
KOIIUIO pabodero MoToka B 6a3e JAaHHBIX, OCTABIAS PA6OUMIA TOTOK B IAMATU, UM O6PabOTINK
PersistableIdleAction.Unload, KOTOPBIN COXpaHAET KOIUIO pa60qero IIOTOKA B 6ase JaH-
HBIX U BBIIPYXKAET €0 U3 IMaMATH.

3anpocuTh coXpaHeHue paboyero NOTOKa MOKHO TaKXKe IIOCPEJCTBOM JlelicTBus Persist, a
IIpH pa3paboTKe CIELUAIBHOTO ACHCTBUSA, €CJIM OHO YHACJAEAOBaHO oT NativeActivity — BbI-
3bIBas METOJl RequestPersist () kiacca NativeActivityContext.

Tenepsr BO3HHKAET CJIeylomas IpobieMa: UMEETCSI BO3MOXXHOCTD BBITPY)KaTh pabounii mo-
TOK U3 IIAMATH U COXPAHATD €r0 B IIOCTOSHHOM XPAHWINIIE, HO ITOKA HE OIKMCAHO, KaK U3BJICYDb
IIOTOK U3 XPaHWIHNIIA U CHOBA MHUIIMHPOBATD €TI0 BLIIIOJIHEHHE.

3aknagku

TpaguIoHHO 3aKIaJKa UCTIOAB3YETC I 3aIIOMUHAHUS CTPAHUIBI B KHUTE, YTOOBI IOTOM
HMMETb BO3MOXHOCTD IIPOJOJIKUTE YTEHHE C MECTa OCTaHOBa. B KoHTEeKCcTe paboyero NoToka 3a-
KJIaJIKa YKa3bIBA€T MECTO, C KOTOPOT'O JOJKHO BO3OOHOBJIATHCSA BBIIIOJIHEHUE 3TOrO pabodero
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IIOTOKA, ¥ OOBIYHO 3aK/IAJKU IIPUMEHSIOTCS TOI/A, KOTA OXKUJAETCS MOCTYIUICHE BXO/IHbIX JIaH-
HbBIX U3BHEC.

B xauecTBe mpuMepa pacCMOTPHUM HAITUCAHUE TPHIOKEHUA AT 0OPabOTKM JaHHBIX MO pac-
IleHKaM Ha YCIYTH CTpaxoBaHMsA. KoHeuyHbIi moab30BaTe b MOKET CO3/aBaTh CBOM PACIEHKHU B
OHJIAITHOBOM pEKMME, C KOTOPBIMH aCCOITMHPYETCA paboOUMil MOTOK. DTH PaCIeHKU JeHCTBU-
TeJIBbHBI Ha NpoTsHKkeHuu 30 QHEl, T03TOoMY J0/KHA OBITh IPEAYCMOTPEHA OTMEHA PACIIEHOK II0
HCTEYECHUNU 3TOrO CPOKa. MOXKeT TakKe 3alpaliBaThCs MOATBEP)KICHNE CHIDKEHHS PAaCIeHOK,
1 €CJI1 OHO HE ITOCTYIIUT B TEUCHUE YKA3aHHOT'O CPOKa, CTanOBOfI II0JIUC JOJIKEH OBITH AHHYJIN-
posan. IIpu Takom cuenapuu pa60q1x11?1 MOTOK JO/DKEH UMETDh IIE€PUOAbI BHIITOJTHEHUS U MIEPUObI
mmepexoja B CIAIIee COCTOSHHE, BO BPEMs KOTOPBIX IHOTOK BBITPyKaeTca u3 mamaru. OgHaxo
mepeJ| BHITPY3KOIl B IIOTOKE HYXKHO yKa3aTh MECTO, C KOTOPOTO GyAeT BO30OHOBIEHa 00paboTKa,
JUISL 9€TO ¥ IPUMEHSAIOTCH 3aK/TaIKHI.

Jlnsa onpejieieHns 3aKJaJKd HEOOXOJAUMO CO3JaTh CIElMaIbHOE JCHCTBUE, YHACIECOBAH-
Hoe oT NativeActivity (daiin 06 WorkflowApplication\CustomActivities\Task.cs).
3aTeM MOXHO CO3JaTh CaMy 3aKJajgKy BHYTPU MeToja Execute () — TOrJa BBIMOJHEHUE KOJA
MIPOJOJKUTCA C MECTA, ONPEeIEHHOTO 3aKIafKoli. B mpuBejeHHOM HIDKE IpUMepe OmpeJens-
eTcd ynpoleHHoe Jeiictsue Task, KOTOPOe CO3/[aeT 3aKIajIKy M 3aBEPIIAeTCs MPH BO30OHOBIE-
HUU BBITIOJTHEHUA C YKa3aHHOTO B 3aKJIa K€ MECTa.

public class Task : NativeActivity<Boolean>

{
[RequiredArgument]
public InArgument<string> TaskName { get; set; }
protected override bool CanInduceldle

{
get { return true; }
}
protected override void Execute (NativeActivityContext context)
{
context.CreateBookmark (TaskName.Get (context),
new BookmarkCallback (OnTaskComplete)) ;
}
private void OnTaskComplete (NativeActivityContext context,
Bookmark bookmark, object state)

bool taskOK = Convert.ToBoolean (state);
this.Result.Set (context, taskOK);

}

ITpu Bb130BE MeTOAy CreateBookmark () mepejaerca UM 3aKJaAKU U (PYHKIUS O6PATHOTO
BBI30BA. DTOT OOPATHBIN BBI30B IIPOUCXOJUT IPU BO30OHOBJIEHUN BBIIOJHEHUS KOJA C 3aKIaj-
k. OOGpaTHOMy BBI3OBY IE€PEJAETCS NPOU3BOIBHBINA OOBEKT — B PACCMATPUBAEMOM CJIydae 3TO
06'BEKT THIIA Boolean, MOCKOJBKY GBIJIO PENIEHO, YTO KaKAas 3ajava JJOJLKHA Coo0ImaTh 06 yc-
Iexe WM Heyjade, ¥ 3aTeM 3Ty MH(OPMAIIIO MOXKHO HCIIOJIb30BATh JUIA BBIOOPA ITOCEAYIOMNX
maros B pabouyeM roroke. Tem He MeHee, pabodyeMy IIOTOKY MOKHO IIepeiaBaTh JIOOOU Apyroi
OGBEKT, TaXKe CJOXKHOTO THIA C MHOKECTBOM IIOJICH.

ITocse Toro Kak AefCTBHE HAIIMCAHO, OOCIYKMBAOLIUNA KOJ HEOOXOAMMO HU3MEHUTH TaK,
YTOOLI OH BO30GHOBJISI CBOE BBIITOJIHEHUE C MECTA, YKa3aHHOTO B 3akaaake. Ho TyT Bo3Hukaer
Jpyras npo6yema: OTKyJia O6CayKUBaIOIeMy KOy 3HATh, YTO B pabodueM IOTOKE ObUIa CO3/aHa
3axmaaka? [TocKoIbKy MMEHHO OGCIIy;KMBAIOIIMIA KO OTBEYAET 3a BO3OOHOBJIEHIE BHITIOTHEHUS
C 3aKJIAJIKH, €My JJOJDKHO GBITh H3BECTHO O €€ CYIECTBOBAHUU.

Cospannoe Bble geiicTBre Task Ha caMOM JieJie JOJDKHO JeIaTh JOIIOJTHUTEIbHYIO paboTy —
COOOIATH BHEITHEMY MUPY O TOM, UTO 3ajada ObUIa CO3JaHA. B IpOU3BOJCTBEHHOI CHCTEME 3TO
OOGBLIYHO MPUBOAUT K COXPAHEHUIO COOTBETCTBYIOIE 3aIIMCH B Tab/IHIlE OUepe Il U MpeCTaBIe-
HHE 3TOH ouepeau IepCcoHaNy IIEHTPa 06GPabOTKH BBI30BOB B BHJIE CITHCKA 337ad.
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O0men JAAHHDBIM C XOCTOM ABJIAETCA TEMOK CJIEAYIOIIETO pa3jeia.

Pacwumnpenus

Pacuwupernue — 3T0 IPOCTO KIacc Wik UHTepgeic, KOTOPbIi 106aBIsIeTCS B KOHTEKCT BpeMe-
HU BBIIIOJTHEHHUS, CBI3aHHBIN ¢ IpHIoKeHueM padodero noroka. B WF 3.x pacumipenus Haspl-
BAJIUCD CJIY’K6aMM, OJJHAKO M3-32 BO3HUKaoomel rnyranuisl co cayx6amu WCF B WF 4 onu 6putn
HepeI/IMeHOBaHbI B paCH_II/IpeHI/IH.

OGBIYHO 11 PACHIMPEHUI OnpeeIsIeTcs MHTEPQEIC U CTPOUTCS €T0 PEeATU3aIHsl BPEMEHH
BBINOJIHEHUA. JIeHICTBUSA MPOCTO OGpamaoTcs K 3TOMy UHTepdeiicy, YTO IO3BOJNSET IPU HEOO-
XOJMMOCTY U3MEHSATh peanu3anuu. XOpOoIIuM IPUMEPOM MOKET CIYXKHTh CO3/IaHUE PaCIINpe-
HUS JUIsL OTIPABKH COOGIIEHUs 10 3JIEKTPOHHOM rmoute. MoxkHO co3aath gelictBue SendEmail,
BBI3bIBAIOlIlee PACHIMPEHNE BHYTPU CBOEro MeToaa Execute (), a 3aTeM OIpeAETUTh PACIINpe-
HUe 3JIEKTPOHHOM MOYTHI Ha OCHOBE NnpoTokona SMTP wimu pacmmpenue Outlook Ha ocHOBE
Exchange, xoTopoe 6ygeT AeHCTBUTEIBHO OTIPABIATH COOOUIEHUS 3JE€KTPOHHOI IOYTHI BO
BpeM}I BBIITIOJIHCHUW . I/ISMCHHTL I(eﬁCTBHC JIIL pa6OTbI C KaKUM-TO I[pyI‘I/IM ITIOCTAaBIINUKOM yCJTYF
OTIPABKU 3JEKTPOHHOMU ITOYTHI HE IOHATOOUTCS — HYXKHO IIPOCTO HNOJKIIOYUTH HOBOTO IIOCTaB-
IMKA, U3MEHUB KOH(PUIYPALNOHHBIN (pailyl IPIIOKEHUS.

J1si paccMaTpuBaeMOro IpuMepa 3afadd HEOoOXOJUMO pacuIiupeHue, KoTopoe Oy-
JIET MOJIy4aTh YBEJAOMJIEHUE IIPU MEPEXoje nerictBusa Task B COCTOSIHUE OXKHUJAAHUS BO-
300HOBJIEHUA PAaGOTBHI C YKA3aHHOTO B 3aKJaJKe MecTa. B aTOM pacmupeHUH MOXKET
HpOI/I3BOI[I/ITbCH 3aIIlMCh MUMEHU 3aKJIaAKU 1 Z[pyl‘OfI I/IMCIOH.[CI‘/’I K STOMY OTHOIIICHUE I/IHcl)Op'
Manuy B 6a3y NaHHBIX, YTOOBI BIOCJIEACTBUU IIPENOCTABUTH IOJIb30BATENIO OYEpE]b 3a-
jgadq. Jlnsi ompezneseHUsl TAKOTO PacCIIMpPEHHs IPUMEHSETCs cieaylomuil uarepdeiic (gaiin
06 WorkflowApplication\SharedInterfaces\ITaskExtension.cs):

public interface ITaskExtension
{
void ExecuteTask (string taskName) ;

}

Tenepp peiictBue Task MOXHO OOGHOBUTH TaK, YTOOBI OHO YBEJOMJISIO pacLIHpe-
HHE O CBOEM BBIIIOJHEHHUHU, U3MEHUB MeTOJ Execute () cieayomum obpasom (daiin
06 WorkflowApplication\CustomActivities\Task.cs):

protected override void Execute (NativeActivityContext context)
{
context.CreateBookmark (TaskName.Get (context),
new BookmarkCallback (OnTaskComplete)) ;
context.GetExtension<ITaskExtension> () .
ExecuteTask (TaskName.Get (context)) ;

}

O6beKT context, HepﬁﬂaBaeMbIﬁ MeTtoay Execute, 3ampamuBaeTcsa IS UHTEP-
(etica ITaskExtension, mocie 4yero Kojx BbI3bIBAeT MeToA ExecuteTask (). Kiacc
WorkflowApplication moasepKuBaeT KOJIEKIUIO PACIIMPEHNMI, TIO3TOMY B HEM MOHO CO-
3/1aTh KJIACC, PEAIU3YIOMMI TaKoi MHTEepQelic pacupeHus, IOCJIe Yero UCIoJb30BaTh €ro JJIs
COCTABJIEHUS CIIMCKA 3a71a4. /lajee MOKHO IEepEeTH K CO3/aHMIO U 3aITyCKy HOBOTO pabo4ero 1o-
TOKaA, U TOTJAa KKAAs 3ajada OyJeT yBeJOM/ISATb PACIIUpPEHHE O CBOEM BbInoaHeHnu. Kakoi-ro
JIPYroii MpoIiecc MOKET IPOCMaTPUBATh CIIMCOK 33Jjad U MPEJOCTABJIATD €r0 MOJb30BaTEIIO.

YTOO6BI HE YCIOKHATD IPUMEP KO/, MBI CO3/[aJIM TOJBKO OJUH 3K3EMIUIAP pabodero nNoToKa.
ATOT 3K3EMIUIAP COAEPKUT AelicTBue Task u ciexyomee 3a HuM Jeiictsue 1f, koTopoe mnpe-
JIyCMaTPUBAET BBIBOJ[ COOTBETCTBYIOIIEIO COOOIEHUS B 3aBUCUMOCTH OT TOTO, IPUHUMAET WX
OTKJIOHSIET IIOJIb30BATEJIb BBIIIOJHEHUE 33/Ia4U.
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C6op BoeanHo

Teneps BaM yske U3BECTHO, KAK 3aITyCKATh, COXPAHATH U BBIIPY)KaTh pAbOUYNIl IIOTOK, a TAKKE
JIOCTABJIATH B HETO COOBITUS MOCPEACTBOM 3aKkaaf oK. OCTaNIOCh Y3HATH JIMIIb O TOM, KaK 3arpy-
XKaTh pabounll IOTOK MOBTOPHO. B ciiyuae mpumenenus kinacca WorkflowApplication aTo
MOJKHO JIeJIaTh BbI30BOM MeTojaa Load () ¢ mepepadeil eMy YHUKAJIbHOIO UACHTU(UKATOPA Pa-
60ouero notoka. Kaxaplil pabounii MOTOK UMEET YHUKAIbHBIN UAEHTU(PUKATOP, KOTOPbIH MOX-
HO M3BJeUYb U3 00bekTa WorkflowApplication, obpamasicek k cBOKHCTBY Id. CiiegoBaTesbHO,
IICEBJIOKO/]] IPIUIOXKEHUSI, OOCTYKUBAIOIIEr0 PAaGOYMil IMMOTOK, JOJLKEH BBIIVISAACTD TAK
(daitn 06 _WorkflowApplication\Program.cs):

WorkflowApplication app = BuildApplication();

Guid id = app.Id;

app.Run () ;

// OxumaHme HO Tex Mop, [oka OymeT co3maHa 3amjada, U 3aTeM
// BHIIOJIHEHVE [OBTOPHOM 3arpy3KyM patodero MOTOKA.

app = BuildApplication();

app.Load(id) ;

app .ResumeBookmark ()

IIpenocraBieHHBIN IPUMEP KOJAA CJIOKHEE IPEABIAYIIETO, IMOCKOIbKY TaKKe BKIIOYAeT B
ce6s peammzanmio nHTepdeiica ITaskExtension, HO B IEJIOM CJIEAyeT TOH K€ CXEMe, YTO U
pasee. Kak ue TPYAHO 3aMETUTb, MeTOJ BuildApplication () 3/€Chb BbI3bIBAETCS ABAXK/DL. Jrto
METO/I, KOTOPBIH UCIOJb30BAICA B KOJE IS CO3/JaHMs dK3eMILsApa WorkflowApplication n
HaCTpofna/I BCEX Tpe6yeMLIx CBOMCTB, TAaKUX KaK InstanceStore m aenerartsl Ana Completed
u PersistableIdle. Ilocie nmepBoro BbI30Ba 3TOIO METOAA BBLIIOJIHAETCA METOA Run (), KOTO-
PPblii 3aITycKaeT HOBBIH K3eMILIAP pabodero moToka.

Bo BTOpOI pa3 npuaoKeHUe 3arpy;KaeTcs MocJe TOUYKH COXPAHEHMs, TaK UTO K 3TOMY MO-
MEHTY pabo4HUii IOTOK yKe ObLI BHIIPYKEH U, CJIEAOBATEIbHO, IK3EMIUIAP NPHIOKECHUS SIBJISACTCS
HeakTyaabHbIM. IlosTOMY MBI cO3aeM HOBbIN 3k3emmiAp WorkflowApplication, Ho BMecTO
MeToJa Run () Temepb BbI3bIBAEM METOA Load (), KOTOPBIA € MOMOINBIO ITOCTABIIUKA COXPaHe-
HUSI COCTOSTHUS IIPOU3BOJUT 3arPy3Ky CYLIECTBYIONIETO dK3EMILISpa U3 6a3bl JAHHBIX. 3aTE€M BBI-
30BOM ResumeBookmark () paboTa 3TOro 3K3eMILISIPAa BO3OOHOBIISICTCS.

ITocne 3amycka aTOro npuMepa Ha 3KpaHe MOABUTCSA NpUIIaneHue. XoTs NpUIalleHU€e TPHU-
CYTCTBYET, pabOYMil IOTOK COXPAHSAETCA U BBITPYKAETCSA U3 IAMATU, B YEM JIETKO YOESAUTBCS, 3a-
nyctus SQL Server Management Studio 1 BEIIOJHIB KOMaH/y, TOKa3aHHYIO Ha puc. 45.13.

select * from [System.Activities.DurableInstancing].InstancesTable| E

100% -

= Resuts LJ,Q Messages

Id Sumogatelnstanceld  SumogatelockOwnerld Primitive DataProperties ComplexDataPrope
1 EJZ-%WBEBMEDNEF—ABQ—WESSASEEB&A 2 MULL NULL (k< 1FBBOB0ODODM

Puc. 45.13. Komanda 0as nposepru coxparenus u 8vi2pysxu pabouezo nomoxa

IK3eMIIAPEl PaboOYUX MOTOKOB COXPAHAIOTCA B Tabaure InstancesTable cXeMbr
System.Activities.DurablelInstancing. Ha puc. 45.13 npusesen npumep COXpaHEHHOTO
SK3eMILIApa pabodyero moToka.
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IIpu npoao/KeHUU BBIIOJHEHUs PaboUYero NoTOKa OH B KOHEYHOM UTOT€ 3aBEPHIUT pado-
Ty U IOCJIE 3TOTO YAAIUTCH U3 TabJULbI 3K3EMIUIIPOB, IIOCKOJIbKY Y XPAaHWIMIIA 3K3EMILISAPOB
HMEEeTCsl OIS IMOoJ Ha3BaHUueM InstanceCompletionAction, mis KOTOpoﬁ 0 YMOJTYAHUIO
yctaHoBjaeHo DeleteAll. YkazaHHO€ 3HaYE€HUE TAPAHTUPYET, YTO J00bIE JaHHBIE, coxpanse-
Mble B 6a3e JAHHBIX JUIS 3K3EMIUIAPA Pabodero MOTOKa, OYAYT Cpasy sKe YAAJIEHBI IIOCJIE €TO 3a-
BepUICHUsA. ITO UMEET CMBICJ, IOCKOJIBKY OOBIYHO IIOCJIE 3aBEPIICHUS PaGoOYero IOTOKA €ro
BHYTPEHHUE JJaHHbIE HE HY)XHbI. MI3MEHUTDb 3Ty ONITUIO MOKHO NPHU ONpPEEJeHNN XPaHINIIA
3K3EMILISPOB, YCTAHOBUB JI€HCTBUE, OTBEYAIOIIEe 32 IOBE/IEHUE TIOC/IE 3aBEPIICHUs SK3EMILIS-
pa, B DeleteNothing.

Eciu Tenepn nNpoJo/KUTh BLITOJTHEHUE TECTOBOTO NPUJIOKEHHU U CHOBA 3armycTuTb SQL-
KOMaHJy, IOKA3aHHYIO Ha puc. 45.13, MOXHO yIOCTOBEPUTHCS B TOM, UTO IKIEMIUIAP pabodero
IIOTOKA GBI YAAICH.

06cnyxuBaHue padouux notokos WCF

Kax ymomMuHanoCh paHee, 1 OOCIyKUBAHUA PAabOYNX MOTOKOB JOCTYIHBI TPU CHOCOOA.
IMocnepnuii u3 HUX IPEAIIOIATaeT UCIOAb30BaHue Knacca WorkflowServiceHost, KOTOPBIHI
npejgocTapageT pabounit morok yepes WCFE. OxHoit u3 IIaBHBIX 0o61acTelf, Ha KOTOPhIE€ OpUEH-
tuposana texHoyorus WE, aisercs cepsepHas dacTe mis cnyx6 WCE Tunosas ciy:x6a WCF
OGBIYHO COJIEPKUT HAGOP CBA3AHHBIX METOJIOB, KOTOPbIE, KaK IIPABUJIO, BLI3BIBAIOTCA B KAKOM-
TO ompeJieIeHHOM nopske. [JlaBHas npo6iema 3ech B TOM, YTO METO/BI MOTYT GBITH BbI3BAHDI
B JIIOOOM MOPSJKE, IIO3TOMY OOBITHO HOPSAOK JO/LKEH ONPEJENAThCS TaK, YTOOBI, HAIPHMEP,
MOPOGHOCTH 3aKa3a HE 3arPyKaINCh PaHbIIE CAMOTO 3aKa3a.

C nomomipio WF Mo:xHO s1erko oTkpbIBaTh goctyn K cayxbam WCE, koTopble Taxke IO e piKu-
BaIOT YIIOPASOYECHHBIN BBI30B METOJOB. /{1 5TOr0 MCITOIB3yIOTCS J{Ba KJIacca IeicTBIil — Receive
u Send. B npusenennoM Hinke npuMmepe koja (u3 pemenus 07 WorkflowsAsServices) ze-
MOHCTPUPYETCS CIIEHAPUIA C Aar€HTOM I10 HEJ[BIDKUMOCTH, KOTOPOMY TPEGYETCs BBITPYXKATh MH-
opmanmio 06 0O6BEKTAX HEABUKUMOCTH Ha BEO-CAMT.

Ob6cayxuBanue norokos ¢ npumeHenueM WCF MoxHO peanms3oBaTh JABYyMsl CIIO-
cobamu. IlepBbIif M3 HUX — fABHAs pealM3anusa B KoJe 3a CYET CO3JaHUA IK3IEMILIApa
WorkflowServiceHost (koTopslil BO MHOroM nojo6en ooeranomy WCF-kmaccy ServiceHost).
Ho ciyx0y MOXKHO TaxKe co3iaTh B Bujie (paiina .xamlx — B 3TOM ciydae paGoduii IOTOK, CKO-
pee Bcero, 6yaeT NpeACTaBasAThCA ¢ moMobio 1S i WAS. VIMeHHO 3TOT BapuaHT IPUMEHSETCS
B IIpUMEPE, HO CTOUT HOMHUTD, YTO IPU HEOOXOJUMOCTHU BCE 3TO MOKHO CAEIATh U BPYUHYIO.

ITOT mpUMep JEMOHCTPUPYET TAKKE JBE HOBBIE (PYHKIMOHAIbHBIE Bo3MoxHOCcTU WF 4.5.
IepBas cBsizaHa ¢ mpuMeHeHneM paGodero moroka tumna State Machine (Koneunstit aBromar), a
BTOPAfA C TEM, YTO PEATH3AINA STOTO PabOYETo MOTOKA HCIOIb3yeT KOHTPAKT cay:k661 WCE, orr-
pezesieHHbI B CTHUIE “cHaYata KOHTpakT . Tum pa6odero noroka State Machine orcyrcrsosan
B .NET 4, HO cHOBA MOABMIICS B MOCJIEJHEH BEPCUU ITAT(GOPMBI 1 OKA3bIBAETCS BECbMA KCTATH
B paccMaTpuBaeMoM Ipumepe. PaboTa KoHEUHOro aBTOMAaTa, CO3JJaHHOTO B 3TOM IpUMEpPE, IO~
KazaHa Ha puc. 45.14.

KoneuHbIif aBTOMAT MMEET HaYaIbHOE COCTOSAHUE, JT0O0E KOTMIECTBO IIPOMEKYTOUHBIX CO-
CTOAHUI M HeoOA3aTeIbHOE KOHEYHOE cocTosgHue. KpoMe coCToAHMIA CymecTBYIOT TakxKe repe-
XOJIbI, KOTOPBIE JOKUAAIOTCS OCTYIUICHUS COOBITHA (KAaK ITPABUJIO, ACHCTBUS, IPUHIMAIONIETO
OIIpe/Ie/IEHHBIN BBOJ) U 3aTEM IIEPEBOAAT KOHEUHBI aBTOMAT B PYroe COCTOSHUE.

Koneunrrii aBTOMaT paboTaeT, 0KUJas 3aBepuIeHHs JeiicTeusa nepexona. Ilocie aToro asTo-
MaT IIePEXOJNT B HOBOE cocTossHMe. Ha BXoje cOCTOSTHISA MOXHO BBI3BIBATD AEHCTBUE, KAK 1 HA
BBLIXOJIE U3 COCTOSTHUSA. 3aTeM KOHEUHBIH aBTOMAT JOKUAETCA 3aBEPIICHUA OJHOTO U3 IEePEXo-
JIOB ¥ IIEPEXO/IUT B HOBOE COCTOSHHE.

Ha nmpusesenHoii Bbime 610k-cxeme (cM. puc. 45.14) nepBoe cocrosanue HasbiaeTca Initial
State (HauanbHoe cocrosinue). OHO HMeeT JINIIb OAUH IIEPEX0J, KOTOPBII OKUAAET MOCTYILIE-
Hus coobmenus no WCE.
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Puc. 45.14. IIpumep xoneunozo agmomama

ITocne moy4eHns 3TOro COOOIIEHNA KOHEUHBIH aBTOMAT IepexoauT B coctogaue Waiting
(Oxupanue), umeomee asa nepexojsa. OHU BEAYT K JBYM ONEPalMAM, JOCTYIHBIM B HMHTEP-
¢etice WCF: monb3oBaTesnb IMOJyd4aeT BO3MOXHOCTH JHUOO OTIPABUTH CBEAEHUS O KOMHa-
Te, 16O yKa3aTh, YTO BBIIPY3Ka JAHHBIX 3aBepinena. Mcronb3oBannaa B 3TOM npumepe
cryxx6a WCF peanmsoBana ciaexyiommuM obpaszom (daiin 07 WorkflowsAsServices\
SharedInterfaces\IPropertyInformation.cs):

[ServiceContract (Namespace="http://www.morganskinner.com") ]
public interface IPropertyInformation

{
[OperationContract ()]
Guid UploadPropertyInformation (string ownerName, string address, float price);

[OperationContract (IsOneWay=true) ]
void UploadRoomInformation (Guid propertyId, string roomName, float width,
float length);
[OperationContract (IsOneWay = true)]
void DetailsComplete (Guid propertyId) ;
}

Meton UploadPropertyInformation () 3amyckaeT KOHEUHBIH aBTOMAT. B cymuocTu 3To co-
3/Ia€T HOBBIN K3EMILIAP Pabovero MoTOKa, IePEeBOAUT KOHEUYHBII aBToMaT B coctosgaue Waiting,
a 3aTeM JI0KUIaeTcs BbI3oBa 6o UploadRoomInformation (), mmb6o DetailsComplete ().

Yro6s1 ucnonb3oats B WF cymecTsyomuii KOHTpakT ciy:x661 WCE, Hy’)KHO OTKPBITh KOH-
TekcTHoe MeHIo jist npoekta WF u cusate orMmeTky ¢ nynkTa Menio Import Service Contract
(MMnopTHpoBaTh KOHTPAKT CIAYKObI). B pesyabraTe GyayT co3maHbl JEMCTBUSA AT KaXIOI
omeparuy B KOHTPAKTe CIyKObl. YTOOBI YBUAETH 3TU ACUCTBUS, IEIKHUTE HA KHOIKe Show
All Files (IToxasaTp Bce (paiiyibl) B MAaHEIU UHCTPYMEHTOB U PAa3BEPHUTE 3JIEMEHT TEKYLIETO
npoekTa B Visual Studio. B pesynbrare 0TO6pa3saTcs MMa KOHTPAKTa (B JAHHOM IIPHMEPE 3TO
IPropertyInformation) u aBTOMaTUYECKU CreHEpPUPOBAaHHBIE JTEHCTBUA, KaK IIOKa3aHO Ha
puc. 45.15.

Kax BuznuTe, Ha OCHOBE KOHTPAKTA CJIYXKObl ObUIM CO3JJaHbl TPU ACHCTBUSA, KOTOPBIE 3aTEM
NPUMEHSIOTCA B pab04eM ITOTOKE IS PEATH3ALUHI KOHTPAKTA CIIYKODBI.
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Puc. 45.15. ITpocmomp asmomamuuecku czenepuposanvlx 0eicmeu

Koppensayus

Eme oauH BaOXHBIN HIOAHC, KOTOPBII TpeGyeT IOHUMAaHUS IIpU paboTe ¢ paboUNMU OTOKA-
mu WCF — crioco6 BBIIIOJTHEHUSI BBI30BA U3 KJIMEHTA U OOECIIeUYeHre TOro, YTOObI 3TOT BBI3OB
MOT HAUTH COOTBETCTBYIOIUII 5K3eMIUIAP pabouero NoToka Ha cepsepe. Ecm B3amissHyTh Ha UH-
tepdeiic cay:x661 WCE, cTaHOBUTCSI HOHATHO, YTO JUIs1 MHUAIUATU3AIMH BBITPY3KU ITOCPEACTBOM
onepanuu UploadPropertyInformation Hy)XKHO OGPATUTBCS K CEPBEPY.

ATa onepanys BO3BpaIlAeT YHUKAJIBHBINA WIEHTU(PUKATOP, KOTOPDIH IepeJaeTcs MOCIeyo-
muM Bbi3oBaM UploadRoomInformation () u DetailsComplete (). Jasa atoro 8 WF cynuiec-
TByeT KoHuenuus koppessaiuu (Correlation), xoTopast, €cjii FOBOPUTH MPOCTBIMU CIOBAMU,
IIO3BOJISIET HCIIOJIb30BATh POU3BOJIBHBIN (pparMeHT uH(popManyuu (Ui, B J€CTBUTEIbHOCTH,
¢pparmenTs! mHEGOpPMAIIIH) IS MAPIIPYTU3AIUN BBI30BA HA COOTBETCTBYIOIUM SK3EMILIApP pa-
604ero MoToKa. ATOT WJIEHTU(PHUKATOP BO3BPAIAETCS B IIEPBOM BBI30OBE, U JIO TEX IOP, ITOKA B
CJIEAYIONNX BBI30BAX PabOYEro IMOTOKA MPUMEHSETCS TOT YK€ CaMbIil NAEHTU(PUKATOP, JAHHON
“H(POPMAIUHU JOCTATOYHO JUIS OIIPeJeIeHUs HY>KHOTO 5K3eMILIsIpa paGovero moToka, K KOTOpo-
My HEOOXOAMMO MapIIPyTU3UPOBATH COOOIICHHE.

Jlng paboThl Koppensauu TpebyIoTcs JBa KOMIIOHeHTa: CorrelationHandle (geckpuntop
KOPPEJANMH) U HHUAIUAIU3ATOP KOppesaun. J[eCKpUnTop — aTo MpOCTO IepPEMEHHas, OIpese-
JIEHHAs! C MOAXOAAMICH 06JaCThIO AeHCTBUSA (T.€. 3a IpeJielaMH BCEX ACHCTBUI, KOTOPBIE HYX/a-
10Tcs B Hell). HuIammsaTop KOppesaIun ONpeAesIeT 3JIeMEeHT (3JIEMEHTBI), KOTOPBIE UCIIOb-
3yI0TCA JIMOO0 BO BXOAAIUX, JIU6O0 B UCXOAAIMUX COOOIEHUAX Ul YHUKAJILHOM MJIeHTU(PUKAITIN
9K3EMIUIIPOB pab0overo noToKa.

B paccmarpusaemom npumepe geckpuntop CorrelationHandle ompejesieH B KauecTBe
IIepeMEHHOI B KOPHEBOM JeiicTBUM pabouero nmoToka. Ilepexox UploadInfo copepskut mapy
neticrBuit Receive /Send (ITpuem/OTtnpaska). CpoiicTBo CanCreatelInstance geicTBUsS
Receive ycranosieHo B True, KoTopoe yka3biBaeT WE, 4TO KOIZa KJIMEHT BLI3BIBACT CEPBED,
9TOI1 OllepaIuU pa3peIIeHo GbITh IEPBOIl B LIEIIOUKE BBIITOJIHEHUs pabdouero noroka. JleficrBue
Receive MOXKET CYUTBIBATD JIOObIE JAHHBIE U3 IIAPAMETPOB, IIEPEJAHHBIX BBI3OBY CIyKObI (U CO-
XPaHATh UX B paboUeM MOTOKE JUIsl IPUMEHEHUS BIIOCTIEACTBUM, €CIU 3TO MOTPEOYeTC ).

Hcrmonb30BaHHOE B 3TOM IpHUMepe JieficTBre Send yCTaHABIUBAET KOPPEJSAIUIO B YHUKAIb-
HBII MJIEHTU(PUKATOP, CO3MAHHBIN BHYTPU pabodero noToka. B jamHOM ciaydae, Kak BUZHO Ha
puc. 45.16, koppesnsanus npuMeHsieT BeipaxkeHne XPath 11 u3BIedeHNs MOGATBHO YHUKAIBHO-
ro UAEHTU(PUKATOPA, OTIPABJIEHHOIO OOPATHO II0Jb30BATENIO B KAYECTBE BO3BPAIAEMOIO 3Ha-
yeHus U3 Metosia UploadPropertyInformation ().



I'maBa 45. Windows Workflow Foundation 25

i hl
Add Correlation Initializers (2 [
operationHandle [Que")" correlation initiali v]

Add initializer XPath Queries
Key Query

i m:body()/xgSc:UploadPropertylnformationResponse/xgSc:UploadPropertylnformationResult

on property -

fkeyl

Puc. 45.16. Yemanosxa xopperayuu

Teneps, KOrAa 3K3EMIUIAP PAGOYEro MOTOKA (PAKTUYECKH CBA3AH C 3TUM HAECHTU(PUKATOPOM,
KOPPEJISIHIO MOXKHO HCIIOJIb30BaTh CHOBA, YTOOBI C/IeJIaTh BO3MOKHBIMU IIOCIIE/YIONTIE BHI30OBbI
OJHOTO U3 IIPOYMX METONOB IIPUMEHUTEIBHO K KOHTPAKTY CayK6bl. OHH MOTYT HAMTH HYXKHBIN
SK3eMILISIP Pabovero MOTOKA IPU IOBTOPHOM HCIIOIb30BAHUY KOPPEJISIIN — B JAHHOM CJIydae
JUISl MU3BJICYEHUS 3HAYCHMS U3 IapaMEeTPOB, IIEPEJAHHBIX Ollepaliu (onepanusaM), o6padbaTbiBa-
IOLIUM JIAHHBIE HA CEPBEPHOI CTOpOHE. ITO 0YeHb BaxxHO. B WF 3.x MOXHO ObLIO IPUMEHSATD
TOJBKO UAEHTU(PUKATOP BCTPOEHHOTO 3K3eMILIsipa pabodero noroka. Oxaaxo B WF 4.x MoxHO
BBEIOMPATD JIIOObIE YHUKAJIbHbIE (DPArMEHTHI JAHHBIX, YTOOBI KJIHMEHT MOT HaXOJUTh TPeGyeMbIil
9K3eMILISP pabodyero IoTOKa.

AHQJIOTUYHO MOKHO BBIIOJHATb KOPPEISLUIO PA3THYHbIX JAHHBIX BO BpeMs XXH3HU paGo-
4Jero moToka. Tak, HapUMep, MOKHO BO3BPATUTD IOOAIBHO YHUKATBHBINA HICHTU(MUKATOP U3
IIEPBOTO BBI30BA, HO 3aTEM BO3BPAIATh YHUKAIbHBIN 1EJTOUYNCIECHHBIN KU U3 IOCIENYIONIX
BBI30BOB METOJOB.

Bbi30B cnyx6 paboyero notoka

ITpu o6cayxuBaHuIN paboOUYETro MOTOKA B BuJe (paiiia . xamlx HEOOXOAUM KAKOH-TO CIIOCOO
obpaleHus K 3TOMy pabodeMy IOTOKY. DTO aHAJOTUYHO BBI3OBY JIOOOI CTAHAAPTHON CIIyKOBI
WCF B ToM cMBICIE, 9YTO TpebyeTcs JOGAaBUTH CCHUIKY Ha 3Ty CIyx0y. B mamnom cirygae URL-
azipec CayKObI 3aKaHIUBAETCS He ailloM . svc, a olpefieJleHuEM pabodero IoToka . xamlx.

ITO NO3BOJAET KJIMEHTY B3aUMOJAEHCTBOBATbL CO CaYyKO00M#, BbImosHAsA BbI3oBBI WCE
Enuncreennoe otamune B ToM, yTo WF He GyzeT IPUHUMATH JTI060H BBI3OB 3TOro MHTEpdei-
ca WCF B mo60e Bpemsa. Onepanus (ornepanuu), KOTOPble€ pa3pelleHsl B TI060 KOHKPETHDIN
MOMEHT BPEMEHU, 3aBHCAT OT COCTOSIHUS padodero notoka. [lpu nmepBoHayajIbHOM BBI3OBE pa-
60YeTo MOTOKA UCIOIb3yeTcs BBI30B UploadPropertyInformation, KOTOpEIA 6aarosaps npu-
€MHMKY 3TOTO BbI30Ba, Ybe CBOMCTBO CanCreatelnstance ycTaHOBJIEHO B true, NO3BOJIIET CO-
3/1aTh HOBBII 3K3EMILISIP pabodYero moToka.

ITocse 3TOro NpUMEHUTEJBHO K UHTEPQENCYy MOKHO BBI3BATb JIIOOOM APYrod MeToJ|, IOC-
KOJIbKY IMEHHO 3TOTO TEIEePb OKUIAET 3K3EMIUISP paboUyero noTokKa.

3arpyxaeMblil KOJ 3TOrO IIpUMepPaA BKIIOYAET B €051 MPOKCH-KIACC, AHATOTHMYHBIN TOMY, UTO
CO3J[aBaJICSI IPU JOOABICHUH CCBUIKH Ha CIyK0y. CO31aBaTh 3TH SK3EMIUIAPHI B KOJE IPEIIOUYTH-
TeJbHEE, IIOCKOJIBKY B TAKOM CJIydae Iporecc 6ojiee MOHATEH, YeM IPH JOGABJICHUN CCHIIKH Ha
CIIyK0Y, a TaKXKe JIydlle IOJXOAUT JUIS IOAJEPIKKU GOJIBIINX IPYII Pa3paboTUYUKOB, KOTJiAa MHTEP-
(efic cary:x6bI MOKET YacTO U3MEHATbCA. IIprMeHeHre B JAHHOM CJIydae METO/A o pa3yMeBaeT
HEOOXOANMOCTb BHECEHUS U3MEHEHHI TOJIBKO B OJJHO MECTO, 2 HE IOBTOPHYIO F€HEPALUIO CChI-
JIOK Ha CJIy’ObI B HECKOJIBKUX MPOEKTaX.

Koz, co3arompuii 3k3eMILIsSp 3TOr0 IPOKCHU-KJIACCA, BBIIISUT CJIEAYIONIM 00pa3oM:

PropertyInformationClient client = new PropertyInformationClient ("state");

ITOT KO UCHOJIb3YeT KOHEUHYIO TOUKY, OIPEJIeIEHHYIO BHYTpHU (paiiia App.config:
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<endpoint address="http://localhost:1353/StateService.xamlx"
binding="basicHttpBinding"
contract="SharedInterfaces.IPropertyInformation"
name="state"/>
Kak BuzuTe, agpec cayK6bl 3aKaHIMBAETCS PACITMPEHHEM . Xamlx, KOTOPBIA CBUAETETbCTBY-
€T O TOM, UTO CJIYK02 ABJSETCS PAGOYNM IIOTOKOM, a He CTaHAapTHOM ciyxo60ii WCE

Ynpasnexue sepcusiMn pabounx noToKOB

ITockosbKy paGoYMil HOTOK MOXKET IOJAEPKUBATH IIOCTOSHCTBO M IOTEHIIUAJIBHO BBINOJ-
HATBCA B TEUEHUE JUIUTEIHHOTO BPEMEHH, HEOOXOAUM CIIOCOO M3MEHEHHsI Pabodyero ImOTOKA.
Hanpumep, paccMoTpuM pabounii MOTOK JUIsl 06paGOTKU JAHHBIX 110 HPOJUIEHHUIO JJOTOBOPOB
CTpaxoBaHusA. JK3EMILIAP 3TOr0 pabodero NOTOKA MOXKET BBIIOJHATLCA I KaKJIOr0 HOBOTO
BBIJIJAHHOTO cTpaxoBoro noJjuca. Yepes 10 Mecsnes nocsie BbIayu MOJIMCA OH MOKET CHOBA aK-
THBU3MPOBATLCS JUISl OTIPABKU 3aIIPOCA HAa IIPOJUICHHE CTPAXOBOTO JOTOBOPA U, B 3aBUCUMOCTHU
OT OTBETA KJIMEHTA, OTIPABKY OJHOTO N JBYX HAIIOMUHAHMI.

Tenepn npeanonoKuM, 4TO Bbl PEAJM3yeTe HOBLI MEXaHU3M B3aUMOJEHCTBUSA C KIMEHTA-
MU, KOTOPBIN ITO3BOJISET OTIPABJIATH TEKCTOBBIE COOOIIEHUS JUIsi TH(POPMUPOBAHMS KIHMEHTOB
0 IIPOJUIEHUH UX JIOTOBOPOB. A UTO JieJIaTh CO BCEMU PAGOYNMU ITIOTOKAMU, YK€ CYIECTBYIOMIMU
B 0a3e JaHHbIX?

Jlo Boixoga WF 4.5 6putn JOCTYIIHBI TOJBKO JIBE€ BO3MOXKHOCTH, IIpUdeM ob6e He 0c060 npu-
BJyeKaTeabHbI. IlepBast cocTos1a B UTHOPUPOBAHUU U3MEHEHUI JIIOOBIX CYHIECTBYIOMNX PAbOYIX
IOTOKOB M PEAIM3aIlui U3MEHEHHUI TOJIBKO B HOBBIX 3K3EMILISAPAX pabouuX MOTOKOB. Bropoii
BO3MOKHOCTBIO ObLIa OCTAHOBKA BCEX CYHIECTBYIONUTUX 3K3EMILISIPOB U UX nepesanyck. O6e stu
BO3MOXXHOCTH OBLIH Jaseku oT uzpeana, u B WF 4.5 1o6aBjieHo HECKOJBKO (PYHKIMOHATBHBIX
CPEACTB, KOTOPbIE MOTYT IIOMOYb B 3TOM IUIAHE.

AnHamuyeckoe o6HOBNEHNE

OyHKIMSA AMHAMHUYECKOTO OOHOBJICHUS TIO3BOJISET U3MEHSATD IIOCTOSHHBIA 3K3EMILISAP pabo-
9YEeTO MOTOKA JJIs1 JOOABIEHMS B HETO OIPEJENIeHHO HOBOM (PyHKIIMOHAILHOCTU. {151 06HOBIE-
HUS paboUyero MOTOKA IMOHAZOOUTCS MPEANPHHITS HECKOJIBKO MIAroB, KOTOPBIE MOXKHO Pasfe-
JINTH HA J[BAa TaIa.

Ha nepBoMm 3Tare BBIIOJHSAETCS MOATOTOBKA K OGHOBJICHUIO CYLIECTBYIONMX PabOYHX IOTO-
kxoB. IIpu 3TOM HMcnonbayercs HOBBIN Kiaacc DynamicUpdateServices mocpeacTBOM BbI30Ba
MeToza PrepareForUpdate (), Kak IOKAa3aHO B CIeAyOLIEM Koje. 3aTeM paboduil OTOK JOJIK-
HBIM 00Pa30M U3MEHSAETCS, HAIIPUMeEp, 33 CUET JOOABJICHUS B HErO HOBBIX JelicTBuil. [Ipumep
COZIEPKUT HOBOE neiictBue WritelLine, go6aBieHHOE B KOHEIL] TEKYIIEeTO pa6o‘{ero IIOTOKA.
IToce Toro Kak Bce M3MEHEHUsI BHECEHbBI, MOKHO BbI3BaTh MeTOJ CreateUpdateMap (), KOTO-
PPl BO3BpaIaeT 3K3eMILIAP Kaacca DynamicUpdateMap, MCIIONIb3yEMOTO NPHU 3arpy3Ke CyIiec-
TBYIOIIMX 3K3EMILIPOB JUISl MX OOHOBJIEHUS JI0 HOBOTO OlIpe/iesIeHus pabouero noroka (gaiin
08 DynamicUpdate\Program.cs):

Activity workflowDefinition = GetInitialWorkflow();
DynamicUpdateServices.PrepareForUpdate (workflowDefinition) ;

// OBHOBJeHMe pabouero NoToka — HOOABJIEHME B HEI'O HOBOI'O NEMCTBUA.
Sequence seq = workflowDefinition as Sequence;
seqg.Activities.Add (new WriteLine { Text = "Second version of workflow" });

// Co3maHme KapTH [OCJE BHECEHUS BCEX M3MEHEHNM.
return DynamicUpdateServices.CreateUpdateMap (workflowDefinition);

KapTy 06HOBIEHISI MOKHO UCIIOIB30BATH MHOTOKPATHO JIJIsi OOHOBJIEHHSI 3K3EMILIAPOB Pabo-
YUX IOTOKOB. IMEHHO IMO3TOMY OBUIO CKA3aHO O JIBYX 3TAIlaX — BTOPOM 3Tall CBA3aH C 3aTrPy3KOM
CYIIECTBYIOMMX PaboOYNX IIOTOKOB U MX OOHOBIeHHEM. B cirenyiomem ¢parmMenrte xoja noxasa-
HO, KaK MOKHO GBLIO GBI 3arpy3UTh CYLIECTBYIONIMII 3K3€MIUIP Pabovero IOTOKA U IPUMEHHUTh
paHee CO3JaHHYIO KapTy OOHOBJICHUS JUIsI OOHOBJICHUS TOTO 3K3eMILIIpa!
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SglWorkflowInstanceStore store = new SqlWorkflowInstanceStore (
ConfigurationManager.ConnectionStrings["db"].ConnectionString) ;

WorkflowApplicationInstance instance = WorkflowApplication.GetInstance (id, store);

WorkflowApplication app = new WorkflowApplication (GetUpdatedWorkflow());

app.Load(instance, map);

app.Unload() ;

B aTom npumepe cHauana ¢ noMoupio Metojia GetUpdatedWorkflow () 3arpysxkaercs HOBOe
omnpezeieHre padoyero NOToKa. 3aTeM JaHHbBIE CYIIECTBYIOIIETO SK3EMILISPA 3arPyKAIOTCS B 3TO
HOBOE OIpeJieIeHNe paboyero IOTOKA IOCPEACTBOM OOBEKTA Map, YKA3bIBAIOIIETO, KaK JOHKHO
OCYIECTBIATHCS ITEPEMEMEHNE TTIOCTOSTHHBIX JAHHBIX MEXAY CYIECTBYIOIINMM U HOBBIMU JIE€HC-
TBUAMH. ITOCKOJIBKY IOCTOSTHHBIE JJAHHBIE PAaGOYEro MOTOKA COJAEPKAT TOJIBKO JAHHBIE, HO HE
onpezeseHrue paboyero I0ToKa, OOHOBJIEHHUE CBOAUTCS K IIPOCTOMY IIEPEMENEHUIO IIOCTOSHHOMN
MHQAOPMAIIUY MEXY Y3JaMHU pabodero IOoTOKa.

ITocne Toro kak pabo4mii IOTOK OGHOBJICH, OH JOJDKEH OBITH 3alylleH IPUMEHHUTEIbHO K
HOBOMY OIlpefie/ieHuIo pabodero noroka. Hoseril kmacc WorkflowIdentity, KOTOPBIH MOXKET
OBbITH IPUCOEIUHEH K WorkflowApplication BoO BpEMSI CO3aHUST HPWJIOKEHUs, YIIPOIIAeT
3aJjady BBISICHEHHS TOTO, KaKas BEpCUs pabodvero IOTOKa BHECEHA B 6a3y JAaHHBIX. dTa MHOp-
MaInus sIBJSETCS YacThbIO IOCTOSHHON MH(OPMAIUKA PabOYero oToKa M MOXKET OBITh JIOCTYITHA
nocpeactsoM cBoiicTBa DefinitionIdentity kiacca WorkflowApplicationInstance. 9to
CBOICTBO MOXHO HCIOJIb30BATD U1 UTEPALMH 10 BCEM PabOYUM IIOTOKAM B IIOCTOSIHHOM Xpa-
HUJINIIE, YTOOBI BHIICHUTD, KAKHE U3 HUX ObLUIU OOHOBJIEHBI, 2 KAKUE TPEOYIOT M3MEHEHMSI.

CywecTBoBaHue pa3Hbix Bepcuii paboynx noTokos 60k o 60k

ITpu ob6cay:xuBaHNU paGOUYNX MOTOKOB € IOMOIBIO K1acca WorkflowApplication Tenepn
MOXXHO BKIIOUUTDB 06bekT WorkflowIdentity, koTopblil o3BogeT CBA3ATh NH(MOPMAIUIO
0 BEPCHUM C OIpeJieIeHUeM pabodero MOToKa, YTOOLI IPU COXpaHEHUHU pabodero MoToka B 6ase
JIAHHBIX MHQOPMAIUSA O BEPCUH TaKXKe COXPaHsuIach. Torna Ipu CYUTBIBAHUH IOCTOSHHBIX K-
3eMILIIPOB PaGOYMX MOTOKOB U3 6a3bl JAHHBIX MOXKHO HAWTHU pabodre IIOTOKU OIpPEAeICHHOMN
BEPCHUU, YTOOBI COXPAHEHHOE COCTOSIHIE PaGOYero MOTOKa B 6a3e JAHHBIX MOXKHO GBLIO OTOOPA-
3UTHb OHpeﬂe]’[eHI/IeM pa60qero IIOTOKa BpeMeHI/I BbBIIIOJIHCHM .

YTOOLI MOKHO OBLIO 3arpyKaTh U BO3OOHOBJIATD JIO00M K3EMIUIAP pabodero moToka, oob-
ekT WorkflowApplication, o6Cay:KMBAIOMMIA 3TOT PAGOYUIT TOTOK, JOKEH ObITh MHUIAIN-
3UPOBAH KOHKPETHBIM OIPEJeJICHIEM PaboUuero MoToKa, KOTOPOe NMPUMEHSIOCH JUISl CO3AHUS
JaHHOTO pa6ouero nmoroka. CYNTHIBAS MH(POPMALMIO O BEPCHH JO BO30GHOBJICHHS paGodero
IIOTOKA, 3TU CBEJEHUS MOXHO UCIIOJIb30BATh I OTOOPAKEHUs HA KOHKPETHOE OIIpeJeIeHIe
pabodero noroka.

Kpowme Toro, Takasg nmoagepxka BepcHil 6bUla pacIIMpeHa Ha padodue IOTOKU, OOCTyKHIBae-
MBIE C TOMOIIBIO K1acca WorkflowServiceHost. Ilpu obcaykuBaHNN pabodnX MMOTOKOB, IMeE-
JOIUX Bepcuu, ¢ noMompio WorkflowServiceHos HyXHO yka3aTh HH(POPMAIIUIO O BEPCUU B
cBoiictBe DefinitionIdentity ciyx6pl pabodero moToxa.

OrnucaHHble JO6ABICHHUS AEJMAIOT PAGOYIUil IOTOK 3HAYUTEIBHO G0jIee THOKUM BapUAHTOM,
4yeM ObLIO paHble, OCOOGEHHO IS IPOU3BOJCTBEHHBIX IIPOLIECCOB, KOTOPbIE MOTYT JUIMTHCS He-
jgensamu wid Mecsanamu. Ha nporspkennn 6osee JUIMTENIBHOTO IEPUOJa HEOOXOANMOCTD BHECE-
HUS U3MEHEHUI CTAHOBUTCS 3HAUUTEILHO 60JIee BEPOSATHOM. XOTs peajn3anus 3TUX U3MeHe-
HUIA — 33/1a4a HEMPOCTas, TeNeph, 10 KpaliHell Mepe, Mbl PacIioyIaraeM CPEACTBOM €€ PelleHusl.

PasmeLieHune BU3yanbHOro KOHCTPYKTOpa

BusyanbHbIN KOHCTPYKTOP pabodyux IOTOKOB, UCHOAL3yeMblit B Visual Studio, MoxkHO Tak-
e pa3MelaTh BHYTPU COOCTBEHHOTO MPUIOXKEHHS; 3TO MO3BOJISET KOHEUHBIM ITOJIb30BATEISIM
co3jaBaTh CBOM pabouue MOTOKHU, He nMes kommu Visual Studio. Ha gaHHBIE MOMEHT 3TO OHA
13 HanboJiee MpUBJIeKaTeIbHBIX ocobennocteir WF 4. TpaguimonHble MEXaHI3MBI PACIINPEHUS
NIPUJIOKEHHI BCETAA TPEGYIOT HEKOTOPOTrO ydJacTHs paspaboTduka — au6o Hanucanus DLL-
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OMOJIMOTEKN PACIIMPEHUI U OJKIIOYEHHUS ee K CUCTEME, JTMOO CO3AaHUSA MAaKPOCOB WIN CLIEHa-
pues. Mudpacrpykrypa WF no3Bo/isieT KOHEUHBIM [T0JIb30BATE/ISIM HACTPAUBATh IPUIOKEHUE,
IIPOCTO NePeTacKUBas JeUCTBUS HA IIOBEPXHOCTb KOHCTPYKTOPa.

H3meneHue MecTa pasmenenus koHcTpykTopa B WF 3.x 6610 reiom HenmpocTeiM. B WF 4 ono
NIPEBPATIIIOCH B IPAKTHYECKU TPUBHAIBHYIO 331a4y. KOHCTpyKTOp IpescTaBaseT co60ii aneMeHT
yunpasiaenuss WPE, mosromy npoext WPF MoxHO ncrionbp3oBaTh B KaueCcTBe IVIABHOT'O IIPUJIOKE-
Hus. Kox paccMarpusaemoro 31ech npumMepa HaxoauTcs B mpoekre 09 DesignerRehosting.

B nepsyo ouepenp NOHALOOUTCS BKIIOYUTb COOPKH PabGOYUX IIOTOKOB, 4 3aTEM OIIPENETUTD
XAML-xoj a5l BU3yalU3allui INIABHOTO OKHA. IIpu KOHCTPYHMPOBAHUM IOIH30BATEIbCKUX WH-
Tepdelicos 1enecoo6pa3Ho UCHoab30BaTh WadaoH Model-View-ViewModel (MVVM), mockosn-
Ky 3TO YIPOIIAET IPOIecC KOAUPOBAHNHM, 4 TAKXKe OOECIIEUNBAET BO3MOXKHOCTh IIPUMEHEHUS
apyroro XAML k Toii e Mogenu npejcrasaenns. Huxe nokazan XAML-xox U1 Bu3yainsanuu
1aBHOro okHa (¢pait 09 DesignerRehosting\MainWindow.xaml):

<Window x:Class="HostApp.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
Title="MainWindow">
<Grid>
<Grid.RowDefinitions>
<RowDefinition Height="Auto"/>
<RowDefinition Height="*"/>
</Grid.RowDefinitions>
<Menu IsMainMenu="True">
<MenulItem Header="_File">
<MenuItem Header=" New" Command="{Binding New}"/>
<MenuItem Header=" Open" Command="{Binding Open}"/>
<Menultem Header=" Save" Command="{Binding Save}"/>
<Separator/>
<Menultem Header="_ Exit" Command="{Binding Exit}"/>
</Menultem>
<Menultem Header="Workflow">
<Menultem Header="_ Run" Command="{Binding Run}"/>
</Menultem>
</Menu>
<Grid Grid.Row="1">
<Grid.ColumnDefinitions>
<ColumnDefinition Width="*"/>
<ColumnDefinition Width="4*"/>
<ColumnDefinition Width="*"/>
</Grid.ColumnDefinitions>
<ContentControl Content="{Binding Toolbox}" />
<ContentControl Content="{Binding DesignerView}"
Grid.Column="1"/>
<ContentControl Content="{Binding PropertyInspectorView}"
Grid.Column="2"/>
</Grid>
</Grid>
</Window>

KaK BUIUTE, KOMIIOHOBKAa OY€Hb HpOCTa n Hpﬁl[yCManI/IBaeT paSMeH.[eHl/Ie B INMIABHOM OKHE
JIMIIb ME€HIO 1 CE€TKU C 3AITIOJIHUTCEISIMMA JJIsd BCTABKU ITAHEIN I/IHCprMCHTOB7 KOHCprKTOpa n
Ta6JII/ILIBI CBOﬁCTB. TaK}KC HCprI[HO 3aMETUTDb, UYTO BCE JIEMEHTDLI 31€CHh UMECIOT HpI/IB}ISKY, B TOM
quCJI€ 1 KOMaH/bI.

Cosmannaplii ki1acc ViewModel COCTOUT U3 CBOMCTB KAXKJOI'O U3 OCHOBHBIX 3JIEMEHTOB I10JIb-
30BaTEJILCKOrO MHTepdelica: IaHeIn HHCTPYMEHTOB, KOHCTPYKTOpa U Tab/uusl csoiicts. Kpome
3TUX CBOMCTB CYIIECTBYIOT TAKX€ CBOMCTBA I KaXKJOM M3 KOMaHJ, TAKOU Kak New,
Save m Exit (¢atin 09 DesignerRehosting\ViewModel.cs):
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public class ViewModel : BaseViewModel

{
public ViewModel ()

{
// Obecreuenyre perucTpaluyu BCEX KOHCTPYKTOPOB HJiS BCTPOEHHHX HENMCTBUMA
new DesignerMetadata () .Register();

}

public void InitializeViewModel (Activity root)
{
_designer = new WorkflowDesigner();
_designer.Load (root);
this.OnPropertyChanged ("DesignerView") ;
this.OnPropertyChanged ("PropertyInspectorView") ;
}

public UIElement DesignerView

{

get { return designer.View; }

}
public UIElement ProperttInspectorView

{

get { return designer.PropertylInspectorView; }

}

private WorkflowDesigner designer;

}

Kiacc ViewModel yHaciiejoBaH oT 6a30BOro K1acca BaseViewModel, KOTOPBIN UCIIOJIb3YET-
Csl TIPU KQ)KJIOM CO3JIAHUN MOJIEJIU TIPEACTABJIEHMS], [IOTOMY YTO OH IPEAOCTABJSIET PEATU3AIIO
nTepdetica INotifyPropertyChanged. 9TOT K1acc 06pa3oBaH U3 psAja (PParMeHTOB, HAU-
caanbix /xomem Teucrom (Josh Twist) u focTynen Ha caiite www.thejoyofcode. com.

Jlaree B KOHCTPYKTOPE OGECIEYNBAETCA PETHCTPAMA METAJAHHBIX JUI BCEX BCTPOEHHDBIX
JefcTBUif — 6€3 3TOTO BbI30BA HUKAKKME U3 BU3yalIbHbIX KOHCTPYKTOPOB KOHKPETHBIX TUIIOB He 6y-
JyT MOSABJIATBHCS B IIOJIb30BATEIbCKOM MHTepdeiice. 3areM B MeToge InitializeViewModel ()
cozzaercs 3K3eMIUIsp KoHcTpykropa WF u npousBojurcs 3arpyska jgeiicrsus B Hero. Kiacc
WorkflowDesigner mpuMeuaTeseH TE€M, UTO IIOCJE 3aTPY3KU B HETO OAHOTO PabOdYero MoToKa
3arpyska Jpyroro HeBo3MokHa. I103ToMy B JaHHOM CiIydae 3TOT KJIaCC BOCCO3JAETCA IPU KaxkK-
JIOM CO3/IJAHMM HOBOTO paboyero MoTokKa.

Hanocnenok B MeTtosie InitializeViewModel () BbI3bIBAaeTCH (})yl—mmzm YBEAOMJIEHUS 00
U3MEHEHUSX B CBOMCTBAX, YTOOBI yKa3aTh [IOJIb30BaTEIbCKOMY UHTEpPdEiicy Ha HEOOXOAUMOCTD
OOHOBJICHUS CBOICTB DesignerView u PropertyInspectorView. ITockosnbky mosb3oBaTesb-
CKUM I/IHTepcpeI‘/’Ic IPUBA3AH K 3TUM CBOMCTBaM, OH IIPOU3BEJET 3arPy3Ky HOBBLIX 3HAUYEHUN U3
HOBOTO 3K3eMILISIpa BU3YaTbHOIO KOHCTPYKTOPA PaGOYNX IIOTOKOB.

Crexyromeii 4acThIO ITOMB30BATEILCKOTO HHTEP(deiica, KoTOpyio TpebyeTcs co3aTh, ABIAET-
Csl MaHesIb MHCTPYMEHTOB. B WE 3.X Takoil 57IeMEHT ylpaBJeHusl Hy;KHO ObLIO CO3/laBaTh CaMo-
CTOSITEJIBHO, 2 B WF 4 i1 9TOro NpeaycCMOTPEH 3J1eMeHT ynpasieHus ToolboxControl, KoTo-
Ppblii oueHs pocT B npumeHeHuu (¢paitn 09 DesignerRehosting\ViewModel.cs).

public UIElement Toolbox
{
get
{
if (null == toolbox)
{
_toolbox = new ToolboxControl () ;
ToolboxCategory cat = new ToolboxCategory
("Standard Activities");
cat.Add (new ToolboxItemWrapper (typeof (Sequence),
"Sequence")) ;
cat.Add (new ToolboxItemWrapper (typeof (Assign), "Assign"));
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_toolbox.Categories.Add(cat) ;

ToolboxCategory custom = new ToolboxCategory ("Custom Activities");
custom.Add (new ToolboxItemWrapper (typeof (Message), "MessageBox"));
_toolbox.Categories.Add (custom) ;

}

return toolbox;

}

3Jech CHavajga CO3AAETCS 3dIE€MEHT ynpasiaeHus ToolboxControl, 3areM mob6aBIs-
I0TCA ABa 3jeMeHTa ToolboxItem B HEPBYIO KATErOpUIO U OAMH — BO BTOpylo. Kiacc
ToolboxItemWrapper NPUMEHSITCS A/ YIPOIEHUs KOAA, HEOOXOAUMOTO JUIS JOOABIEHUS 3a-
JAHHOTO J€UCTBUS B IaHEIb MHCTPYMEHTOB.

ITocsie HaNMMCaHUS BCETO 3TOTO KOJA MBI ITOJIY9aeM IIOUYTH FOTOBOE PAGOTAIONIEEe IPHIIOKE-
Hue. OcraeTcs Jumb cBA3aTh ViewModel ¢ kogom XAML, uro u ses1aeTcss B KOHCTPYKTOPE IVIaB-
HOTO OKHa:

public MainWindow ()

{
InitializeComponent () ;
ViewModel vm = new ViewModel () ;
vm.InitializeViewModel (new Sequence()) ;
this.DataContext = vm;

}

B npuseseHHOM KOJl€ CO3MAaETCA MOJIEb IPEACTABIECHNS, B KOTOPYIO 110 YMOJTYaHUIO no6as-
JIsieTcst ieicTBre Sequence, YToObI IPH 3aITyCKe IMPUIOKEHUS HA 9KpPaHe XOTh qTo—HI/I6yzu) 0TO00-
pakanocs.

Tenepb HE XBAaTAET TOJHKO HEKOTOPBIX KOMAHI. HpI/I HAIMMCAaHUY KOMaH/{ HA OCHOBE UHTEP-
(peflca ICommand IS MPUIOKEHUS WPF UCIIOJIb3yeTcs Knacc DelegateCommand, MOCKOJIBKY B
3TOM CJIy4ae KOJI B MOJEJH MPEACTABICHUS IMOyIAE€TCS boJsiee IMMOHSATHBIM. Peanmsarmss KoMaHs
BBIIISJUT JOBOJIBHO TPUBHUAJIBHO, KaK MOYKHO y6em/1Tbc5{ Ha NpUMepe NPUBEJEHHON HIKE KO-
MaHJbI New:

public ICommand New
{

get

{

return new DelegateCommand (unused =>

{

InitializeViewModel (new Sequence());

1)
}

dTa KOMaHJAA IPUBs3bIBaeTCs K dmeMeHTy MeHIo New (Co3aarb), 4TOGBI ITOCIE L[eIIKa Ha
HEM BBbIIIOJIHAJICA AeJIerart, KOTOprﬁ B JaHHOM C]Iy‘{ae Hpe[[yCManI/IBaeT HpOCTO BbI3OB METOJAa
InitializeViewModel () ¢ HOBbIM jelicTBueM Sequence. ITOoCKOIbKY TOT METOA TaKKe Ipe-
JlyCMaTpUBAaeT TeHEPAIHIO YBEOMICHHS 06 M3MEHEHUH CBOMCTB /Ul BU3yaIbHOTO KOHCTPYKTOpA
1 TaGJIHUIIBI CBOMCTB, OHU OYAYT TaKXKe OOHOBJIATBCS.

Peanmmzanust Komanabl Open HECKOJIBKO CJIOXKHEE, HO HE HAMHOTO:

public ICommand Open
{
get
{
return new DelegateCommand (unused =>
{
OpenFileDialog ofn = new OpenFileDialog () ;
ofn.Title = "Open Workflow";
ofn.Filter = "Workflows (*.xaml) |*.xaml";
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ofn.CheckFileExists true;

ofn.CheckPathExists = true;

if (true == ofn.ShowDialog())
InitializeViewModel (ofn.FileName) ;

1)

}

37ech IPUMEHSETCS el OHA IIepeonpeieieHHas Bepcus MeToja InitializeViewModel (),
NPUHAMAIOINAs Ha 3TOT pa3 He JelcTBue, a M (aiiia. B rmaBe xoJ He Mokas3aH, HO OH JOCTY-
IIEH B IPUMePAX JUIs HACTOSANEH MIaBbl. DTa KOMaHAa Open OTOOGPaKAeT JIEMEHT YIPaBICHUS
OpenFileDialog u npu BeIGOpe (paiiia 3arpyxaer pabounii HOTOK B BU3YaIbHbIII KOHCTPYKTOP.
KpOMe TOrO, UMEETCH KOMaHAa Save, KOTopasd BbI3bIBaeT MeToA WorkflowDesigner. Save ()
Ui coxpaneHnus XAML-naHHBIX pabodero MOTOKa Ha AUCKe. Terepb Nnpu BBINOJIHEHUU IPHJIO-
JKEHUST OTOOPAKAETCSI OKHO, OZOOHOE [TOKA3aHHOMY Ha puc. 45.17.

] MainWindow Ii‘ﬂﬁ

File Workflow
Search Sequence Expand All Collapse All |System.Activities.Stat...
. g
Standard Activities %1 | G| o
-_;;] Sequence 3 M
A8 Assign e

DisplayM... S
4  Custom Activities isplayl equen:

%ﬁ MessageBox
o Sequence

Drop activity here

< Bl Variables  Imports

Puc. 45.17. ITpumep npusoxcenus 60 8pema 6binoHenus

B nociexnem pasjene Koja MOZeIN IPEACTABIEHNs Pean3oBaHa KoManja Run. OT BO3MOX-
HOCTH IPOEKTHPOBATL pabGodre MOTOKHU 6e3 MX BBIIOTHEHHUS Majo TOJKY, IO3TOMY B MOJAEND
NpEeJCTAaBJIEHUS BKIIOYEHO U TaKO€ CPEACTBO. Bce BBINISAAUT JOBOJIBHO TPUBMAILHO: KOHCTPYK-
TOp BKJIOYAET CBOMCTBO Text, koTopoe asagercss XAML-nipeacrasieHuem JeiicTBUI BHYTpU pa-
6ouero noToka. Bce, 4To HEO6XOAUMO ceaTh — 3TO IPeodPa3oBaTh €ro B Activity u 3aTem
BBIITOJHUTD C TTOMOIIbIO Kaacca WorkflowInvoker.

public ICommand Run
{
get
{
return new DelegateCommand (unused =>
{

Activity root = designer.Context.Services.
GetService<ModelService> () .Root.
GetCurrentValue () as Activity;

WorkflowInvoker.Invoke (root);

}I
unused => { return !HasErrors; }
)7
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public bool HasErrors
{ get { return (0 != errorCount); }
éublic void ShowValidationErrors (IList<ValidationErrorInfo> errors)
{ _errorCount = errors.Count;
OnPropertyChanged ("HasErrors") ;
}

private int errorCount;

YToO6BI NPUBEAEHHBIN BBINIE KOJ YMECTUICS HAa CTPAHMIIE, NMPHUILIOCH JOOABUTDL Pa3phl-
Bbl CTPOK: II€EpBasg CTPOKAa KOMAHJBI J€JIETaTa, KOTOpas MU3BJIEKAET KOPHEBOE AECHCTBHE M3
KOHCTPYKTOPA, ABJAETCA OY€Hb JIMHHON. Ilocie 3Toro ocTasoch BOCIONb30BATHCS METOAOM
WorkflowInvoker.Invoke () /i BbIITOJHEHUS pa6oqero IIOTOKA.

B undpacrpykrype xomang WPF npejycMoTpen criocod i OTKIIOUEHUsI KOMaH/ B CIydae
HEBO3MOKHOCTH TIOJTy9EHHsI K HUM JOCTYIA; KaK pa3 JJIsl 3TOro NpPEJHA3HAUYEHA BTOPAs JAMOaa-
¢ysxnusa B DelegateCommand. dta (yHKIUSA BO3BpAIAET 3HaUeHHE HasErrors — GyJIeBCKOTO
CBOIICTBA, KOTOPOE GBIIO JJOGABIECHO B MOJAEb IPEJICTABICHUS. DTO CBOMCTBO IIOKA3BIBACT, HE
ObUTH JTU BHYTPU pabGoYero MoToka OOGHaPyKEeHbI KaKHe-TO OIMHUOKU MPOBEPKH JIOCTOBEPHOCTH,
T.K. B MOJI€JI IIPE/CTABJIEHNs peajn3oBaH untepdeiic IValidationErrorService, KoTopbli
YBEIOMJISIETCS TIPU KAXKOM U3MEHEHUU JOIyCTUMOIO COCTOSHUS Pa60Yero NoToKa.

ITOT HPUMEP MOKHO ObUIO OBl PACIIUPUTD, JOOABUB BO3MOXHOCTb OTOOPAKEHUS OIIUOOK
IIPOBEPKU JOCTOBEPHOCTH, a TAK)KE JOIOTHUTEIbHDIE JEHCTBUA B IIAHEIb UHCTPYMEHTOB.

Pe3lome

Hndpacrpykrypa WF pajukaibHO U3MEHAET IOJXO0A K CO3JJaHUIO IIPUIOKEHU. Yike ceiiuac
OHA IO3BOJISET IPEJCTABIATD CJIOKHBIE YACTH IPUIOKEHU B BUJE ACUCTBUN U JaBaTh MOJIb30-
BaTeJIAM BO3MOKHOCTb U3MEHSTD IIPEJJIATAEMbII CUCTEMOH C1I0CO6 06PABOTKH, IPOCTO MEPeTaC-
KHMBasl 3TU A€HCTBUSA B pabOUMil IOTOK.

Pa6oumii MOTOK MOXHO HPUMEHSTh HPAKTHYECKU K JIIOOBIM NPIIOXKEHUSIM, HAaUMHAS C
NPOCTENINX YTHIMT KOMaHAHON CTPOKM M 3aKaHYMBAA CAOKHEHIIMMHU CHCTEMaMU CO MHO-
TUMU COTHAMM Mopyneii. Tam rae panbire Tpe6oBagoCh MPUBJIEKATh Pa3pabOTUMKA I HAIU-
CaHUs CHEHUATbHOTO MOJYJIS PACHIMPEHUd K CUCTEME, TelePb MOKHO IPEJIOKUTL IIPOCTOM
U pacHUpAEeMblii MEXAaHU3M HACTPOMKM, KOTOPBIM CMOKET IOJIb30BATHCHA IOUTU KTO YTOLHO.
IMpousBoauTeNIM NPUIOKEHUI PAHBIIE HY)KHO ObLIO CAMUM IIPEJOCTABIATEH CIEIUAaTbHbIE
JENCTBUSA U1 B3aUMOJEHCTBHS C UX CHCTEMAMH, a TakKXe KOJ[, CIOCOOHBII BBI3BIBATL padoune
noToku. OJJHaKO TeTeph OHU MOTYT OCTABJIATH BLIGOP 32 CBOUMM IOTPEGUTENIMA U MO3BOTUTD
UM CaMOCTOSATENLHO ONPEJENATDb, YTO JOJKHO MIPOUCXOUTH IPU BOZHUKHOBEHUM B X MPUJIO-
JKEHUHU TOTO UM UHOTO COOBITHUS.

B nacrosmee spemsa WF 3.x uaTencusno 3amemaerca Bepcueit WE 4, u eciu Bbl BIEpBbIE
IJTAHUPYETE UCHOIb30BaTh paboune MOTOKU, HAYHUTE UMEHHO C 3TOH BEPCHUH, MOJHOCTBIO OT-
kazaBmmch oT WF 3.x.



