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1. BeedeHue

CucrtemHas MO IePIKKa MIPOTPaMMHPOBAHHUS, HAYaBIINCh co
c1a00CTPYKTypHUPOBAaHHBIX HA0OPOB TIOJIE3HBIX MOCJIEAOBATEILHOCTEH KOMaH[,
3aMMCaHHBIX B JOJTOBPEMEHHYIO MaMsTh (HallpuMep, Ha MarHUTHBIN OapabaH mnn
MarHUTHYIO JICHTY), CO BPE€MEHEM MpONUIa MHTEHCHBHBIM HMYyTh Yepe3 pa3BUTHE
OmOnnoTeK MporpaMM, KITacCOB M KOMIIOHEHTOB K BO3HHKHOBCHHIO ITOHATHS
"cayx06a" (gacTo wucmonb3yeTcss Kak TepMHH '"cepBHC'). DTO TOHATHE CTalo
HACTOJIBKO MOMYJISAPHBIM B Cpejlie MPOrpaMMUCTOB U TONb30BaTeNel UX Mporpamm,
YTO YK€ JaBHO MNOSBWIOCH BhIpaxkeHHe: "Bee ecth ciyx6a". OnHako He BCsKas

! PaboTa noanepkana rpaatamu Poccuiickoro ¢poHaa GpyHIaMeHTaIbHBIX
uccnemoBaauii Ne 14-07-00606 u Ne 15-07-02355.
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CHCTEMHasl TOAJCP)KKA, TeM Oojee MOAJCPKKA pacIpeAeTIeHHBIX IPOrpamM,
paboraronux B rinobanbHOi MHOOPMALMOHHON CeTH, HanpuMep, B ceTd MHTepHer,
Npe/ICTaBIsIeT CO00H CiTy)KOy B CTPOroM 3Ha4€HHH 3TOro TepMuHa. K Hactosmemy
BPEMEHH  MPOMBIIUICHHBIE  CTAaHIApThl  TpeOyroT,  YTOOBI  NIPaBHIBHO
OpTaHM30BaHHbBIE CITY>KOBI COJEPKAIN MH(POPMAIMIO O PEATN30BaHHON CHCTEMHOM
¢ynkum u Gopme ee npumeHeHus. [1pu 3ToM ciry>k0bI pabOTar0T aBTOMAaTHYECKH —
OPOrPaMMBI BBI3BIBAIOT IPYTHE MPOrpaMMbl (CITyKOBbI).

[NocrenenHo chOpMUPOBATIHMCH CITYKOBI CIEAYIOIINX BHIOB:

e 00mme CHCTEMHBIE CEPBHCHI, MMEBIIMECS CeWdac BO BCEX CHCTEMHBIX
cpenax st TOAJEP:KKU mporeccoB u pynkuuit atux cpen (DCE, COM,
DCOM, CORBA, MQ Series, J2EE, .NET u MHOXeCTBO ApYIux),
00paboTKM MporpaMM U JAaHHBIX (Hampumep, CIyXObl HMEHOBaHMS,
KaTaJoroB, KOJUICKI[HIA, 0€30I1aCHOCTH, COOBITHUI 1 KaHAJIOB);

e OOBCKTHBIE CEPBUCH], KOTOpBIC YIPABISAIOT OOBEKTaMH, KilaccaMd U
yciryraMu o (pOpMHPOBaHHUIO U 00paboTKe 00BEKTHO-OPHUCHTHPOBAHHBIX
cucTeM (HampuMmep, CIyKObI JKU3HCHHOTO [TUKJIa 00BEKTOR);

e cCeTeBbE CepBUCHI  cTaHAapTHeIX Mogeneir SOA  (Service-oriented
Architecture), SCA (Service-Component Architecture), kak HHCTPYMEHTBI
OpeICTaBlICHHS U 00paboTKH pecypcoB MHTEpHET, KOTOphIE PEalnu3yroT
JeNoBbIe, ()MHAHCOBBIC, SKOHOMUYECCKHE W JPYTHE YCIYTH UL PELICHHUSI
COOTBETCTBYIOLIMX 3a1ad B cpene VIHTepHeT (aHalOru4HO B CTaHaapTe
CORBA BBenen mexannzm Common Facility, BeimosHSOmMNA (QYHKITHHA
yIIpaBIICHHUs JaHHBIMH, CHCTEMaMu, HHTepdeiicamu u 11p.);

e TOTOBBIE MpOrpaMMHbIe pecypchl (reuses, assets, artifacts, resources,
KOMIIOHEHTBI TIOBTOPHOTO HCIOJB30BAHMSA), KOTOPHIE MPEIOCTABIISIOT
MPOrPaMMHBIE CEPBHUCHBIE YCIYTH B HEKOTOPOM TPHUKIIAIHON 001acTH.

Cucmemnvie cepeucel HEOOXOAMMBI IS  OpraHM3allMM  IOCTPOCHHA U
(YHKIIMOHMPOBAHUS CTaHJAPTHBIX (YHKIMH CHCTEM, a TakKe Ui YIpaBICHHS
KOH(pUrypanuei IpHUKIaJHBIX IporpamMM. HekoTopsle W3 CEpBUCOB CTajH
00s13aTeIbHOM  YacThIO CHCTEMHOW IOJJICPXKKH, JIPYTHe HCHOJB3YIOTCS UL
CIeIUAIbHBIX O0JlacTel (HampuMep, MEAWIMHA), a HEKOTOpBIE MPEIOCTABISIOT
HeoOXonuMble YCIyrH paboThl € JaHHBIMH, HCIIOJNB3yEMBIMH B  SI3BbIKaX
NporpaMMHUpOBaHust. B cocraB o0IIero MHOKECTBa CEPBHUCOB 00S3aTENIbHO HIIH
4acToO MOTryT BXOJUTD.

1. Cnyx6a umenoBanus (Naming) roToBbIX KOMIIOHEHTOB JUIs 0OeCIeYeHUsI
UX MOKCKA B PACHPEACICHHON Cpe/ie MPOCTPAHCTBA UMCH.

2. Cnyx6a ces3u (binding), mnpenHasHaueHHas sl OMpPEACIICHUS
COOTBETCTBHUS “UMA-00BEKT”’ [IPUMEHUTEIIBHO K HalIeHHBIM
KoMIoHeHTaM. [1o-BUAMMOMY, 3TH JIBE MEPBBIC U3 MEPEUYUCICHHBIX CITYKO
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— eIUHCTBEHHBIC, KOTOpbIE C YBEPEHHOCTBIO MOXKHO OTHECTH K
00s13aTeNbHOMY JJIsI KaXKJIOH CHCTEMBI Ha00py CITyKO.

3. Cayxo0a tpansakuuii (transaction), kotopas obecriedrBaeT OpraHu3aIu 1
yIpaBlicHHe GYHKIHOHUPOBAHHEM COBOKYIMHOCTH OOBEKTOB M JaHHBIX.

4. Cnyxba obOmena coobueHusmu (Mmessaging), Heobxogumas Uit
OpraHu3aliK OOIICHUS] MEXIY KOMIIOHEHTaMH, KaK COCTABHOMN SJIEMEHT B
MOJICNT ACHHXPOHHBIX TpaH3akiuil. TpaH3aKIHK MOTYT BBITIOIHATHCS KaK
C WCIOJIb30BAaHUEM CHHXPOHHOIO CIoco0a B3aHMMOACHCTBHSA, TaKk W B
aCHHXpOHHOM Buzae. OIHaKO acCHHXPOHHOE B3aUMOJCHCTBHE HMEET
OoJpLINE IPEUMYILIECTBA II0YTH BO BCEM, 32 HCKIIIOUSHHUEM ITPOCTOTEL

Kaxnast cimyx6a ompeznenseTcs MMEHEM, IO KOTOPOMY OCYIIECTBISIETCS IOWUCK B
pacmpeseneHHOH cpese MPOCTPAHCTBA UMEH Yepe3 TPaH3aKINH, YCTaHABIMBAIOIINE
COOTBETCTBHE “HUMA-O0BEKT”’ [UI1 OpraHM3alid ¥ YIPaBICHUS OTACIbHBIMU
CEpPBUCHBIMH pecypcaMi II00aNbHON CEeTH, a TaKKe C IIOMOINBI0 COOOIIEHNH IS
BU3YaJIbHOTO OOLIEHUS C TPeOYeMbIMHU MPEACTABUTEISIMH OTACTBHBIX PECYPCOB.
[lepeuncnenHble dYeThIpe BHAA CEPBHCOB M HX CIYXO HCIONB3YIOTCS NpH
peamusaiuu  Mojeneit nporpammuoii  cucrembl (I1C). B Hacrosiiee Bpemst B
WNnrtepnere umeercs 6Gonee 100 MUIITMOHOB CEPBHUCHBIX pecypcoB. Jlms ux
HCIOJIb30BAaHUS IIPU CO3JaHUU IIPOTPaMMbl DPEIIEHUU KOHKPETHOM 3a1adu
TpeOyeTcs MPOBOJMUTH TIOMCK MOJXOSIIET0 CEPBUCHOTO pecypcea, ero arnpodaruio 1
BCTpaMBaHUE B IIPUKIIAIHYIO TIPOrPaMMy PELICHUs 3a/1a4H, JIMOO HCIOJIb30BaTh €ro
B IMHAMHYECKOM peskume (cM. [1-7]).

2. [MoOxo0bI K npedcmassieHUro U peanusayuu cepsucoe

[TepBblii BapUaHT JOCTATOYHO MOJIHOTO HAOGOpa CEPBHCOB, OCHOBAHHBIM Ha
00BEKTHO-OPHEHTUPOBAHHOM TIOX0JIe, ObUT chernad B mpoekre Common Object
Request Broker Architecture (CORBA, cm. [3, 5, 8-9]), koTopblil epBOHAYATBEHO
HPEAToNarai, 4T0 B COCTAB CHCTEMbI IOJICPKKU JODKHBI BXOAUTH KOMIIOHEHTHI
(1994):

e oOpokep obwvexmuvix 3sanpocos (Object Request Broker — ORB),
obecrieynBaromKii B3aNMOAEHCTBHIE PAacIIpeIeIeHHBIX 00BEKTOB;

e oobvexmuaa modenv (OM), 0OBEKTBI KOTOPOW B3aMMOAEHCTBYIOT MEXIY
coboii uepe3 uHTEpQelcHbIe 00BEKThI —MTOCPEAHUKU StUD Jist KiveHTa U
skeleton ms cepBepa, omuceiBaeMble B crierpansHoM si3bike IDL (Interface
Definition language) u o6padatsiBaembie 6pokepom ORB;

o obOwue  obwexmmuvie  cepeucki  (Common  Object  Services),
NPENOCTABISIONINE YCIYTH BCEM OOBEKTaM IO YIPABICHUIO JaHHBIMHU,
W3MCHECHHSAMH MPOrpaMM M TOIMPOLIECCOB, a Takxke Mo o0bpaboTke
TpaH3aKUUK U T. IL.;

o obwue cpeocmea obcayacusanus (Common Facilities) wam  o6miue
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CpeICTBa, NPENOCTABISIONIME PsJl OOMMX NPUKIAMHBIX (QYHKLIHH 1
JMOOBIX MPUIIOKEHMH (cpeicTBa mevartw, ympasieHue bJl, snmexrpoHHas
IouTa u JIp.);

o obwexmuvle npunoxcenus (Application Objects), k koTopsIM OTHOCSTCS
NPUIOKEHUS U UX KOMIIOHEHTBI, PEATU3YIOLINE 3a1a4H MOJIb30BATENS.

OGBeKTHI CHEMMUIUPYIOTCS CPEICTBAME S3BIKOB MporpammupoBanus (Smalltalk,
Cobol, Ada-95, Lisp, PL/1, C++, Python, Java, IDLScript u ap., cm. [5, 8-9]) u
MOTYT OBITH peaqM30BaHBl Ha pa3HBIX IUIaThopMax H cpemax. HHTepdeincs
HPOTrPaMM-TIOCPEAHUKOB, KOTOpBIE TOXIECTBEHHBI HHTepdelicaM KINSHTCKUX MU
CepBEpPHBIX KOMIIOHEHTOB, omuchiBaloTcst B s3bike IDL (cm. [8-9]). 3amecturess
KineHTa (Stub) BBITIONMHSET CepBUCHBIC (YHKIUH, CBSI3aHHBIC C TPEOOpa3oBaHUEM
THIIOB JAHHBIX KIMEHTCKMX KOMIIOHEHTOB K CTAHIAPTHHIM CHCTEMHBIM THIIAM, a
3amectuTenb cepiepa (Skeleton) mpeobpasyer craHmapTHOE MPEACTaBICHUE TAHHBIX
B THUIBI JJAHHBIX cepBepa. [Ipy 3TOM N0 CpaBHEHHIO ¢ OoJjiee PaHHUMH CHCTEMaMH,
OpPHEHTHPOBAHHBIMH Ha paboTy B paMKax MpOLEAYyPHOH MapamirMbl, B
apxurektype CORBA cpenaH cCyIIecTBEHHBIM IIar B CTOPOHY CHCTEMHOH
CHUMMETPHHU: 0OpaTHBIC BBI3OBHI IIO3BOJISIFOT CEPBEPHBIM KOMIIOHEHTaM BBICTYIATh B
POJIM KIIMEHTOB, a KIMEHTaM, 00padaThIBAIOIIUM OOpATHBIC BBI3OBBI, 00CITYKHBAaTh
UX, KaK eclii ObI OHH OBUIN CEPBEPHBIMH KOMIIOHCHTAMHU.

OO0me OoOBEKTHBIE CIYXKOBI TPENIOCTABISIIOT HA0Op omepamnuid Ui padoTHI ¢
pPa3HBIMH KATErOPHAMH OOBCKTHBIX INpHIoKeHWH. HanOonee U3BeCTHBIMU
SIBIIIOTCS CIICTYIOIIUE CITYKOBIL:

e MEHOBAHME M IIOMCK OOBEKTOB II0 HMMEHaM, JIMOO IO CBOMCTBAM U
aTpubyTam;

® TOAJEp)KKAa JKW3HEHHOTO IHKIa OOBEKTOB (co3maHHe OOBEKTOB, WX
KOIIMPOBAaHUE U YHUYTOXKEHHE);

® TOAJEpXKKa Mapajiesi3Ma 00palleHus! K 00beKTam;
® TOAJEpIKKa OUepe/ieil 3apocoB K 00bEKTaM;
® TOAJEpIKKa HepapXHs TPaH3aKLIHii;

e o0ecneuenue 3allUThI 00BEKTOB OT HECAHKIIMOHUPOBAHHOTO J0CTYyIa,
NOAACPIKKA aBTOpHU3allu 1 ayTeHTI/Iq)I/IKa[H/H/I KIIMEHTOB W p.

Cuctema CORBA  mnpemocraBuia  THUIOBBIE  METOABI  peaiu3alid |
qucnierdepuzaiii  00bekToB.  OHM  INMPOKO  HCHOJB3YIOTCS ~ MHOTUMH
COBPEMEHHBIMH  ONEPAlIOHHBIMH CHUCTEMaMH M CPEAaMH, a TaKKe CTalH
OPOMBIIUICHHBIMU CTaHAapTaMu U npumensitores B cuctemax Cloud Computing,
Grid u ap. Cnyx0a Tpanzakuuii u Oe3omacHoctd CORBA wucnone3yercs B
tpan3akuonHoM Mouutope CICS kommanun IBM, cucremax ympasienust 6azamu
nanueix Oracle, Sybase, Mybase, cepeepe npmioxenuit J2EE kommanuu Sun
Microsystems u ap.
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2.1 NpepcraBneHue ceTeBbIX cnyx6 COBpEeMEHHbIMU
cpeacTBamu

C mMpOKUM pacipocTpaHEeHHEM ITI00aIbHON ceTH MHTepHeT, MHTepec K cepBHcaM
MOCTOSIHHO PAcTeT. DTO MPEKAE BCETO CBA3aHO C MPOSBUBLIMMCS TIOHUMAaHUEM TOTO
(baxTa, uTO O€3 CTaHAAPTU3AIMHU a/IeKBaTHOE (DYHKIIMOHUPOBAHHE paclpeeIeHHbIX
MPWIOKEHUH, ONMPAIOIIUXCS Ha PACHPEICICHHYIO CUCTEMHYIO TIOAJEPKKY, IPOCTO
HeBo3MOXxHO. [lomsitwe "cereBoit cmyx6b1" (cMm. [5]). He Bcskas mporpamma,
JocTynHas B VHTepHETe, MMeeT NpaBO Ha3bIBaThCS CETEBBIM CEPBHCOM. UTOOBI
MONYyYUTh 3TO TPABO, CEPBUC JIODKEH yIOBIETBOPATH IIEJIOH CEpUH CTaHIAPTOB,
OTIMCBHIBAIOIINX Pa3HBIE ACIEKTHl €T0 COCTOSIHUS M moBeneHus. C oOmiell TOYKH
3pEHHUS MOJIEJIb CETEBOH CITy>KObI IMEET THIIM3UPOBAHHYIO CTPYKTYPY M MHTEepQeEHc.
Mopnens "knmeHTa" W '"MOCTaBIIMKAa cepBUca" CONMKEHBI, TO €CTh TEHACHINS,
HaMETHBIIASCS B NPOILIECCE Pa3BUTHUsI Oojee TPaIUIMOHHBIX CEPBHCOB, elie Ooiee
ycuieHa. J{ns mpesncTaBieHUs] pa3HBIX acIEKTOB ONUCAHUS CEPBHUCOB B KayecTBE
CHHTaKCHYIECKOi 0CHOBBI mcmomnb3yercs si3bik XML (em. [10]). K atum acmexkram
OTHOCSTCS  ONHCAHUS CTPYKTYppl M CEMaHTUKH  JaHHBIX, MEXaHH3MOB
B3aUMO/ICHCTBUSI CETEBBIX CIYXKO U (pYHKIMOHAIBHBIX YCIYT HOMCKA HEOOXOAUMBIX
cepucoB (cum. [11, 12]).

B kayectBe 0a30BOro NmpoTOKOJda JOCTyNa K 00bEKTaM B WH()OPMAIMOHHOHN CeTH,
onpezensomero (GopMarbl M METOABl YNaKOBKH HMHGOPMAIMU, HCIOJIB3YETCs
MPOCTOM MPOTOKOJ JIOCTyna K 00beKTaMm, KoTopeiii HaspiBaeTcs SOAP (Simple
Object Access Protocol, cm. [13, 14]). DToT MpOTOKON HE JAETATU3UPYET CBOUCTBA
KOHKpPETHOTO 0OMeHa nH(opMaImel 1 3a1a€T mabioH 0000mIEHHOTO COOOICHNS.
WuaTepdeiic ceTeBpIX ciayk0, Kak MpaBWio, OmHchBaeTcs Ha s3pike IDL, a
pa3IuyYHble BUABI B3aUMOJEHCTBUSL ONMUCHIBaIOTCS ¢ mnomoupio cxeM XML. Ipu
OITICaHWH CepBHca HE0OX0MMO yKasbiBatTh ero aapec (Uniform Resource Identifier
— URI) u TtpancnoptHsiii npotokon (Hampumep, HTTP). CpenctBom omucanus
¢byHkunoHanpHOCTH cepBuca sBisietcst si3bik WSDL  (Web-service description
language, cm. [15]). lnst mpeactaBieHHsi TaHHBIX, B OCOOEHHOCTH METaJaHHbIX,
ucnoib3yercs moaeab RDF (cum. [16]). Iist onmcaHus poIieccoB MPEACTaBISHUS 1
00paboTKH 3aIPOCOB HA CEPBUCHI B rpauecKOM BU/IE TIPEJUIOKEHBI S3bIKH:

o WSCI (Web Services Choreography Interface, cm. [17]),

o WSCL (Web Services Conversation Language, cm. [18]),

o BPMN (Business process and model and notation, cm. [19]),

e BPEL (Business Process Execution Language for Web Services, cm. [20-
21]) u opyrue.

B kauectBe aapeca OOBEKTOB B CETH HCIOJBb3YIOTCS  YHHBEPCAIbHbBIE
naenrudukaTopsl pecypcoB URI u wmHTepdeiic, 3amaBaemMplii UIsl OpraHH3aIAN
CBSI3U C IPYTUMU CepBHCaMU ¢ TOMOIIbI0 XML-1okyMeHTOB.
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Taxum

o0pazoM, K OCHOBHBIM CpEICTBAM OIMCaHUsA, pPa3pabOTKH |

B3aUMOJICHCTBHS CUCTEM B rI100aJIbHEBIX CETIX OTHOCITCS:

s3plk XML, mpenHazHayeHHBIH Uit pa3METKU U OIMCAHMS CTPYKTYPBI U
CHoCO00B B3aUMOECHCTBHUS KOMIIOHEHTOB pacIpeeiEHHON apXUTEKTYPBI;

mpotokor SOAP i ompeneneHuss (GOpMaToOB 3ampocoB K CETEBBIM
ciyx0am;

si3eik WSDL, ocHoBanubi Ha XML # mpenHazHaueHHBIH IS OTIACAHUS
HHTEP(EICOB CEPBHCOB, TUIOB JAaHHBIX, COOOIICHHUH, ONepaluii, THIIOB
MTOPTOB, MOZETIEH B3aNUMOJICHCTBHS U TMPOTOKOJIOB CBSI3U CEPBUCOB MEKIY
co0olii;

cnyx6a peructparmn  UDDI  (Universal Description, Discovery and
Integration, cm. [22-25]) anst yHHBEpCAlIbHOTO OMHCAHUSI, BBISIBICHUS U
HHTETpalnk  CIyk0, oOeclieueHHs WX  XpaHEHHs, TIOWCKa |
COTIPOBOXKIIECHHS, YIOPSMTOYCHHUs EOBOM CIyKeOHOM HHpOpMAlnu B
CTIEIMAIBHOM pPEECTpe C yKa3aTedsIMH Ha KOHKDPETHBIE HHTepQENCH H
azpeca CepBHCOB;

SI3BIK OMHMCAHMS MPOTOKOJIOB NMPUKJIATHOTO YpoBHS ("'OM3HEC-TIPOTOKOJIOB™)
BPEL mist omucanust HaOOpOB TPaBHII, PETYIHPYIONINX B3aUMOACHUCTBHS
ceTeBBIX CIykO ("'pa3roBopsr”);

rpaduueckass HoTamus s3bika BPMN  nmiast  HOTanmum  mpUKIIaaHBIX
MPOIIECCOB; OMMCAHHUS CTPYKTYPBI CHCTEMBI Ha SI3bIKE MOCIHPOBAHUS
UML (Unified Modeling Language, cm. [26-27]); neranu3anuu 0ObeKTHOM
CTPYKTYpPHI ¥ TIOCIEAYomIeH pa3paboTKi TEKCTOB MPUKIATHBIX POTpaMM;
MIpeJCTaBICHAS TIpoliecca BHIMONHEHHWs cuctembl B BPEL, Brrouas
OM3HeC-TIPOIIECCH Ha CepBepe MPHIIIOKCHUH,;

mozens SOA (Service-oriented Architecture) mias omucaHust CepBHCHO-
OPHUEHTUPOBAHHOM aPXUTEKTYPbI IPOIPAMMHON CUCTEMBI;

mogens SCA (Service-Component Architecture) mjst co3gaHusi CIOKHBIX
CHUCTEM Ha OCHOBEC CEPBHUCOB U KOMIIOHEHTOB.

Mopenmn SOA u SCA peanuszoansl B .NET (Microsoft), WebSphere (IBM),
Weblogic (BEA, Oracle), Java Enterprise Edition (Sun), SAP, Soap WS u ap.

2.2 Mopenb cepBucoB SOA (Service-oriented Architecture)

Wnest, npemnmaraemas apxutektypoit SOA, 3akirodaeTcs B TPYNIIUPOBAHHK Ha
CEPBEPHOI CTOPOHE HEKOTOPOrO KOJHYECTBO COTIACOBAHHO PEaTn30BaHHBIX
CEepPBUCOB W UX Ciyx0. ['pymmbl IOMKHBI 3a7aBaTh OTKPBITBIA HHTEpQEIiC,
COZIEpKAIIHiA OTTMCAHNE TUIIOB BXOIHBIX/BBIXOIHBIX TAPAMETPOB KaXkIOTO CepBHCA.
Ora wuHpOpManmus 3amaercs ¢ momomnpto s3eika WSDL u  omumcanums Tak
Ha3bIBaEMBIX MMOPTOB 0OMeHa MmeramanubiMu (Metadata Exchange Endpoints). s
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pabotel ¢ s3pikoM WSDL co3maHbl KOMIMJISTOPHI, IMO3BOJISIIOIIME Ha OCHOBE
TEKCTOB, HAIMCAHHBIX HA 3TOM S3BIKE, CEPBEPHBIC U KIMCHTCKUC 3aMECTUTCIH
(npokcu-kiaccel). OHH YYHUTHIBAIOT OCOOCHHOCTH KOHKPETHBIX MPOrPAMMHBIX
wiaThopM, B TOM YHUCIIE A3bIKH MPOrPAMMHUPOBAHUS HA ITHX IUIATPOpPMax, KOTOPHIC
OMKCHIBAIOT PEATH3YEMBIC OTICPAIIHH.

JlaHHBIIT MeXaHW3M XOpOIIO OTPabOTaH ¥ I CHUCTEM, IOCTPOCHHBIX Ha
TPaIUIMOHHBIX mpuHIUIax. OH 00ecrnevYrnBacT COTJIACOBAHHOCTH, SI3BIKOBYIO
HE3aBHUCHMOCTh ¥ HWHTEPOIEpa0eTbHOCTh CEPBEPHON W KIMEHTCKOH dacTei
pactpenenénHoit cucremsl. OT pa3paboTdnka TpeOyeTcs HammucaTh KOHTPAKTHBII
cepsuc cpeacramu WCF (Window Communication Foundation) u wmcrnons3oBars
ero B peajM3al(ii KIMEHTOB, HAMKMCAHHBIX B OJHOM M3 s3bIkOB — Java, Python,
Ruby wnu ap. KiineHntsl B CBOIO O4epe b UMEIOT Ha CBOCH CTOPOHE COOCTBEHHBIE
3aMECTHUTENIH CepBeEpa.

Takum 00pa3zoM, Ha HOBOM BUTKE pa3BUTUS MH)OPMALMOHHBIX TEXHOJIOTHH MOXKHO
HAOJIFIOIaTh BOCIPOU3BEJCHUEC JOCTIDKCHHM, MOJYYCHHBIX €IIe pa3padoTUhKaMu
MPUHITUIIOB, OJOXEHHBIX B OCHOBY MeToa RPC ymaneHHOTO BbI30Ba MPOIEAYPHI:
KIIMEHT o0paiaeTcs K JOKaTbHOMY 3aMECTUTEIIO cepBepa (Ha 3TOT BBINOJHEHHOMY
B BHUJIC NMPOKCHU-KJIAcCa), 3aTEM CETeBasi Cly»0a BhI3BIBACT METOI, PCAIM30BAHHBIM
Ha ymaJeHHOM cepBepe. [Ipm 3TOM HEMOCPEOCTBEHHO K CEpBHCY obparmaercs
JIOKAJBHBII 3aMECTHTENb KIHEeHTa (IIPOKCU-KIIACC).

Mooenv SOA — >TO0 HaOOp TPHUHIMIIOB W CPEACTB CO3MAHHUS CHUCTEMHOTO
MPOTrPaMMHOTO OOecreveHnss ¥ NPHUKIaAHBIX mporpamMubix cuctem (IIC) wu3
COBMECTHMEBIX U YHU(HIHpOBaHHEIX cepBucoB. K mpuammmam SOA oTHOCSTCS:

1. Apxutextypa, KOTopas He IPUBA3aHa K ONpeAeIEHHON TeXHOJIOTHH.

2. HesaBucumocts opraHu3aluu CUCTEMBI 0T UCIOJIb3YEMOH
BBIYMCIIUTENbHONW TaThopMbl (IIaTGOpM) M OT MPUMEHSEMBIX SI3BIKOB
IPOrpaMMUPOBAHMUS.

3. MHcnonb3oBaHHe CEpPBHCOB HE3aBHCHUMO OT KOHKPETHBIX MPHIOKEHHN
BBITIOJTHAETCS €AMHO0Opa3HBIM MHTEP(HEHCOM M SBISIETCS MHCTPYMEHTOM
JUI IOCTPOEHHUSI CHCTEM M3 CEPBHCOB.

VHuUKAMsA TPOSBISIETCS Kak THIMH3AIMS (OYHKIIMOHATBHOCTH CEPBHUCA W €ro
XapaKTePUCTHK, a TAKXKE SI3BIKOB OIMCAHHS CEPBHCOB M WX B3aHMOJICHCTBHSL.
O6vexkr SOA  —  cepBHC, KOTOpHIH  oOyiajaer  cHenM(HUIMPOBAHHOM
¢bynkunonaneHocThio (Function) m kauecrsom (Quality service). Takue cepBHCHI
ompeneneHsl craHgapramu komutera W3C W HMEOT CICAYIOLIHE YPOBHH
KOMMYHHKaLUH:

o mpancnopmuvlii ypogens (transport layer) st oOMeHa TaHHBIMY;

®  YpoGeHb KOMMYHUKAYUOHHO20 cepsuca (Service communication layer) s
OTIpe/IeNICHUsI BEICOKOYPOBHEBBIX TIPOTOKOJIOB;

e yposenv onucanus cepsuca (service description layer) u cBsi3aHHBIX ¢ HUM
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UHTEPPEHCOB;

yposenv  busnec-npoyeccos (business process layer) mis peanuzanuu
OM3HEeC-TIPOLIECCOB M MIOTOKOB paboT CPEeCTBAMHU CETEBBIX CIYXKO;

ypogenv pecucmpayuu cepsucos (Service registry layer) B peecrpax
CETEBBIX CIYKO IS MX IMyOJMKAIMK, TOUCKA M BBI30BA C UCIIOIB30BAHUEM
ux WSDL unrepdericos.

Texuoorus obecreueHns KauecTBa CETEBBIX CJ'Iy)K6 HUMECT CICAYIOIIUEC YPOBHU!

noaumuxa (policy layer) mist omucaHus mpaBuia W YCIOBUM HMPUMEHEHUS
CEPBHUCOB;

bezonacrnocms (Security layer) mmis ommcaHust 0€30MacHOCTH  CIIYKO
(aBTOpH3aIys, ayTeHTU(UKALNS U PACTIPECICHHBIN TOCTYII);

mpanzaxyuu (transaction layer) mis ycTaHOBKH IapaMeTpoB OOparieHus K
cepBHCaM M 00ecIeYeHN s HAACKHOCTH UX (QYHKIIMOHUPOBAHMS;

ynpasnenue (Management layer) cnyx6amu.

Texunonorudyeckuit pyHIaMEHT CeTeBBIX CIykO0 cocTaBisitoT (puc.l):

nabop saseikoe — XML, WSDL, BPREL, BPMN wu np. s peanmzanuu
0a30BBIX CBOMCTB CETEBBIX CEPBHCOB, O0ECIICUCHHSI X B3aUMOJICHCTBUS
Mexy coboii B cooTBeTcTBYOMMX cpenax (SOA, SCA u ap.);

nocmaswuxk  yciuyeu, KOTOpLIfI OCYHICCTBJIACT €€ pcain3alliio B BUIC
CEeTCBOU CJ'Iy)K6BI, INpUeM M BBIIIOJHCHHUE 3alpoOCOB HOHBSOBaTeHeﬁ, a
TaK¥XKE ny6nm<aumo CBe,Z[eHI/Iﬁ 0 CE€pBHUCE B COOTBCTCTBYIOLIECM PEECTPE;

peecmp (xatanor) cnyx6 UDDI comepxur B cebe OMOIMOTEKY CEPBUCOB
JUIsL TIOJIb30BATENICH, a TaK)KEe CPEJCTBA MX IOMCKa M BBI30BA C MOMOUIBIO
3aIIPOCOB, KOTOPBIE MOCTYIAOT OT ITOCTABIINKOB CEPBUCOB Ha MOJYYCHHUE
CEpBHUCOB; peecTp Cilyk0 opopmMiseTcss Kak CTaHIapTHas ceTeBasi Ciyxoa,
aZpec W Jpyrue IapaMmeTpbl JIOCTyHa K KOTOPOW 3apaHee H3BECTHBI
MIOCTABLIMKAM CIIY’KO M MX MOJIBb30BaTEsIM;

HI0JIB30BATENb WIH nompebuments cepguca (NPUIOKEHUE, IPOrPaMMHBIH
MOJYJb W JIp.), KOTOPBIH OCYIIECTBISIET MOUCK M BBI30B HEOOXOANMOTO
cepBHCa M3 peecTpa OMNMCAHUS CEPBHCOB, a TAaKXKe HCIIOJIB3YET CEpBHC,
NIPEJIOCTaBJICHHBI ~ IPOBaiilepoM B COOTBETCTBMM C  33/IaHHBIM
nuHTepdeicoM.

CBs3p MEXJy TMOCTaBIIMKOM M ToTpedburenem (puc. 1) ocymiecTBIsieTcs depes
HTTP u XML-cooOmeHus CeTeBOil Cpeabl, KOTOpas HCIONb3YeT UHTEpPQeichl
ceTeBbIX Cnyk0. IlocpeqHHKOM MEXAy OSTHMH CEPBHCAMH W TMPHIOKCHUSIM
SBISICTCS.  npoeatioep,  KOTOPBIA ~ OOECIICUMBACT  B3aUMOJICHCTBUE  MEXKIY
MOCTABIIMKAMHU ¥ IMOTPEOUTEIIMU C TMOMOIIBIO CPEICTB OMUCAHUSA M Iepenadu
cepsucoB WSDL, SOAP, XML.
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Jnst mosydeHust cepuca B apxuTekType SOA  BBINIOJNHSIOTCS — CIEAYIONTHE
orepanuu:
1) myGmukamus cepsuca WSDL ¢ 1ebio o0ecrieueHns TOCTYIMHOCTH (depes
BBI30B) TIOJIE30BATEIIO CEPBUCA U €T0 HHTEpdeiica;
2) TOWCK cepBHCa B peecTpe ¢ momolnsio mpoTokona SOAP M 3amaHHBIX
KpPHUTEPHEB;
3) cBa3b ¢ peectpom UDDI uepe3 omucaHue Moib30BaTesieM HEOOXO0IUMOTO
cepBHCa, KOTOPBIH MOXET NPEIOCTABIATECS B TaKUX MoJiesix kak DCOM,
CORBA, DBMS, .NET u . .

Peactp
% CePEHEDE I

/ Janpoc ¥ peect

PErHCTREUNA CEPEYCS ¥4
AWSDL, SOAP, XML (WSOL, SOAR, XML)

HTTF) (HTTF)

TTotpasuran

AWEDL, SOAP, XML
BaavmoasicTta e

— HTTR)

Puc. 1. Ilocmaswuku u nompebumenu cepgucos 6 cemu.

IIpu sToM mpemycMmaTpuBaeTcs, YTO B peecTpe apxXuTeKTypsl SOA comepKuTcs
omucaHue cepBuca ¢ (OpPMATOM 3aMPOCOB TIOJIL30BATENsT K IpoBanaepy,
coJiepkalieMy B cebe IepedyeHb OINMCAHUH CEpPBHCOB, KOTOphIE MOTYT OBITH
BBI3BaHBI COOTBETCTBEHHO C OMYOJIMKOBaHHBIM MHTEpdEHcoM cepBuca.

K 6a30BbIM (DyHKIMSAM yIIpaBiIeHHss KOMIIOHEHTAMH M CITy>)KOaMH B OTlepallnOHHON
cpezie OTHOCATCH:

® [IOMCK HEOOXOIMMBIX pecypcoB (KOMITOHEHTOB, Feuses, assets, artifacts,
CITyK0 ¥ 1p.);

® JIOCTYI K Ha3BaHHBIM peCypcam;

e opraHm3anus oOMeHa MH()OPMAIMH MEXAYy KOMIIOHCHTAMH, PECypcaMu H
ciyxbamu;

® IMHAMUYECKOE yIpaBJeHUe GYHKIMOHUPOBaHUEM 3aJJaHHOM
COBOKYIMHOCTH pecypcoB B [1C.
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Mopens cepucoB I[IC 0asupyercss Ha YHUPUKANMA W COBMECTHMOCTH, YTO
nmo3BojsieT paccmarpuBath [IC kak HaOOp CepBHCOB, (YHKIMOHAIBHOCTH H
B3aUMOJICHCTBYSA. Y HUGDUKAIMSI JOCTUTACTCS ITyTEM:

e THNU3anUHU (QYHKIMOHAIBHOCTH CEPBHCA U UX APYTHX XapPaKTEPUCTHUK;

® [IPUMCHCHHA yHI/I(l)I/IIII/IpOBaHHLIX SA3BIKOB JJId ONHMCaHHA CCpBHCA U HUX
B3aPIMOZIeI7[CTBPIS[;

®  HCIIOJIb30BaHMS CTAHJIAPTHBIX 0a30BBIX TEXHOJIOTHH.
OTaenbHBIH KIace CPe/ICTB YHH(UKAIUU COCTABIISIET OHTOJIOTHS — MOJAEIN
U CIIOBapu, KOTOpbIE OOECIEUYHMBAIOT COTJIACOBAHME TEPMHHOB M TOHSATHH S3bIKa
ONMCaHMsI CEPBHCOB Ha YpPOBHE CEMaHTHKH. B KkauecTBe cTaHIapTHBIX 0a30BBIX
TEXHOJIOTUH NpU pealu3allid CEPBHCOB HCIOJb3YIOTCS: MOJENb KIHEHT-CepBep,
YHU(GHUIMPOBaHHBIE KOMMYHHKAIIMOHHBIE TIPOTOKOJIBI, KOMIIOHEHTHBIE MOZEIH H T.
I.
Mopenb cityKObI CepBHCOB 00ECIICUNBACT:
e juHaMuueckoe pacmmpenue QynxuumoHanbHoctd I1C 3a cyer moucka u
npuBedeHHs B chepy 00pabOoTKK HOBBIX CEPBHCOB;

e TIOBBIIICHHE MacmiTaba W YIydIICHHE BO3MOXHOCTEH KOMMYHHKAIIUH
MEXZAY OTHENbHBIMU 3JIEMEHTAMH CHCTEMBl 3a CYET CTaHIapTHOIO
MeXaHHM3Ma MOJIKITIOYEHUS CEPBUCOB uepe3 UX nHTepdeiichl;

® TOBBIIICHHE SA3BIKOBOIO YPOBHS KOMMYHHKAIIMH CHCTEMbI C KOHEUHBIMH
MOJIb30BATEIISIMH.

[punnunet pazpadorku [1C U3 roTOBBIX KOMIIOHEHTOB MOBTOPHOTO HCIIOJIb30BAHUSI

(KIIA), cereBpIX (M HE TONBKO CETEBBIX) CIIy)KO, HWHTEpP(EHCOB, NaHHBIX,

apTeakToB U T. IL.

® KOMIIO3UIHOHHOCTh cucreM u IIC wu3 KOMIIOHCHTOB, HHTepq)eﬁCOB n
CCPBHUCOB C UX CBOMCTBaMH U XapaKTCpUCTHKaM, a TaAKIKEC MEXaHU3MaMU UX
KOMITIO3HUIIMHU (arperauHH) n IpaBrujiaMu BSaHMOILCfICTBHH B
HUHTCTPUPOBAHHBIX CPpEAAX;

e xomnoHeHTHas nmkeHepus (CBSE), xak mearemsHocTs 10 co3manuio I1C
n3 roroBeix "'neraneii” KI1M, 6a3upoBanHast Ha cucteMe KJacCU(HUKALUH U
katanornzamuu KIIM, cpencrBax ux yHH(UKanWy, CTaHAAPTH3ALUH MU
uHTerpanuu ux B IIC ¢ MOMOIIBIO CTaHAAPTHOIO KM3HEHHOTO IIMKJIA
(OKLl), nHaumHAash OT MpPOIECCOB HWHXKEHEPUH TpeOOBaHU, pa3paboTKH,
9KCIUTyaTtanuu u yHuutoxenus [1C;

e yunreponepabdensHocTh KITU n IIC, xotopas 6asupyercst Ha uHTEepdeiicax
U CTaHAApPTHBIX NpaBUJIaX B3aMMOJCICTBUS KOMIIOHEHTOB U CEPBHCOB
MEXAy co0OW B mpolecce WX HWHTErpaluu Juisi paboThl B pasHBIX
reTepOreHHbIX Cpeaax;

® BApHAHTHOCTh Kak crmocoOHOCTh pecypcoB KIIM u cepBucOB ciy’k0 Kk
M3MEHEHUsAM (yHalieHue He3aBepIIeHHBIX (QYHKIMH WK J00aBICHHE
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HOBBIX (pyHKnnoHabHEIX KITU B KoHPUTYpammoHHyto cTpykTypy I1C 1 T.

m.).
Cepeuc SOA — 5310 (QyHKIMS, SBIAONIAICS YCTKO  OMNPEACICHHOM,
CaMOJIOCTaTOYHOM M HE 3aBUCSIIEH OT KOHTEKCTa WJIM COCTOSIHUSI JAPYTUX CIYXKO.
CepBuc ompefensieTcsi Kak eAnHULA padoThl, BHIMOJIHIEMas OT UMEHH HEKOTOPOTo
nH(OpPMAaLMOHHOTO CyOBeKTa-1oIb30BaTeNsl WM HporpamMmbl. KimeHT Mosker
M30MpaTh CEPBUCHI OT pa3HbIX MOCTaBIIMKOB. Kaxnast ciry:x0a MOXKET pa3BUBATHCS
1 OBICTPO TOCTABISITHCS KIIUSHTY OTACNIBHO OT JAPYTHX.
I'maBHast mmest cepBucHoro moxxoma SOA cocToMT B TOM, YTOOBI CO31aBaTh
HeOOIpIIE HE3aBICHMBIE KOMIIOHEHTHI (KaK CEpBUCH) H COOMpATh WX B OOIBIION
pachpesieieHHblid M0 TI00ATbHOW CETH KOMILICKC (apXUTEKTypy) TMOA 3ajadu
KOHKPETHOTO KineHTa. DyHKIHOHAIbHBIE CEPBHUCHI, KAK OOBIYHBIC MPOrPAMMHbIC
MoAyJikd, MOTyT 6I>ITI) pacnpeaciacHbl MO BBIYUCIUTC/IBHBIM CUCTEMAM U O6Ha[[aTI)
CIOCOOHOCTBIO K B3aMMOJICUCTBUIO MOCPEACTBOM JIOKAJIBHBIX H/WIIN TI00aNbHBIX
cetedl. MHTepdeiic Takux MOIyJiei HE 3aBHCUT OT TEXHOJIOTHUH WM TUIATQOPMEI, B
paMKax KOTOPOM OHU peaii30BaHbl.
buzHec-nponecc onpenensercs kKak Ha0Op B3aMMOCBSI3aHHBIX 33]a4, OTHOCSIIMXCS
K HeHOBOﬁ JCATCIBHOCTH, I/IMCIOHII/Iﬁ Ha4YaJIbHbIC MW KOHCYHBIC TOYKH [JIA
MOBTOPEHHS HEKOTOPOW 3a/1a4H.

2.3Mopgenb SCA (Service-Component Architecture) B IBM
Sphere

CepsucHo-komnoneHTHast apxurektypa (SCA, cm. [11-12, 28]) npeanaszHayeHa st
paboThl ¢ KOMNOHEHTaMH, MOJYUHSIOIIMMECSA CaMbIM Pa3HBIM CIIEHH(UKAIHAM,
pa3pabOTaHHBIM pa3NIMYHBIME KOMIIAHMSIMH: ¢ KoMmmnoHeHTamn EJB cepsepa
npunoxenuit J2EE xommanumu Sun  Microsystems, ¢ ceTeBbIMH CepBHCAMHU,
00bEeKTaMH IUIAHMPOBAHMWS, KOMIOHEHTaMH JOCTyna K 0a3aM JaHHbBIX, K
uHpopmannonnoi cucreme npexnpustus (Enterprise Information System, EIS) u
ap.

Apxumexmypa SCA obecrieunBaeT JOCTYIl K CEPBHCHBIM KOMITOHEHTaM U
oTIpenieNnseT 3aBUCUMOCTH MEXAYy HUMH uepe3 ammapat ccsliok. Kommonentsr SCA
cuctemel IBM WebSphere Integration Developer (uHcTpymeHTapuii s
pa3paboTku mnpuwioxeHnid Ha Twiathopme Eclipse) moryr ObiTh ymakoBaHEI B
MOAYJb AJS BBIIONHEHHs cepBucHoro monyns ¢ WebSphere Process Server —
skBuBasieHTHOr0o EAR-¢aiiny J2EE u HekoTtopeiM npyrum (puc.2). Iloxmomynu
J2EE n apredaktsl ynakoBbBatoTcsi ¢ MoxyineM SCA. DTo MO3BOJISET 3alyCTUThH
cepBuc uepe3 Mozenb SCA u nepeaBath JaHHbIE IIPU UHTETPALMU.

MexaHn3Mbl, KOTOPBIE UCIIOJIL3YIOTCS JUIsl BHI30BA BHEIIHETO CEPBUCA, HA3BIBAIOTCS
UMIIOPTOM H 3KcHopToM. OHU CBSI3aHBI C JAPYTMMH TEXHOJOTHSAMH, TaKHMH Kak
JMS, Enterprise JavaBeans wim TeXHOIOTHSAMH CeTeBbIX ciyk0. SCA Momyib
no3Boisier obpartutees K Enterprise  JavaBean. Dnementst SCA  moryr
KOMITOHOBaThCS M OOMEHMBAThCA JAHHBIMHU APYT C APYTOM, MEPECHLIAs CEPBHUCHBIC
00bekTH JaHHbIX (Service Data Objects — SDO), moaroToBieHHbIE B HEOOXO0IUMOM
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Buze. OTOT wWHTepdeic BKIIOYAeT OMNpejeieHHe MEeToJa IOJIydeHUs H
YCTaHOBIICHHsI CBOWCTBa JaHHBIX. B pamkax monmenmu SCA cepBHCHI MOTYT
cobuparbcs B paznuyHble oOpazoBaHust (xopeorpaduu). OHM  HCHONB3YIOT
apxutektypy SOA W/WIM CO3/AIOT HOBBIE CEPBUCHI JJISI MX KOMOMHUPOBAaHHS U
KOH(UTYPUPOBAHHSI.

KnroueBble mporecchl Is CI0KHBIX NpHitoxeHuit — pazpadotka KIIW u BHenpeHue
SOA-cepucoB u SCA. Jlns OGankoBckoit cdepsr B IBM paspaboran nHabop
KOMIIOHEHTOB B pamkax mopraiga WebSphere Portal (Process Server, WebSphere
Service Registry and Repository, WebSphere Enterprise Bus, WebSphere Portlet
Factory, WebSphere Application Server), a Takxe COOTBETCTBYIOILINE HHCTPYMEHTHI
pa3pabOTKH HOBBIX MPUIIOKEHHUI U3 CEPBUCHBIX KOMIIOHEHTOB 1 C1yk0. OCHOBHbBIE
OCOOCHHOCTH MpEAJIaraeMoil TEXHOJOTMH — HallMdWe B HEW U IIHPOKOe
HCIIOJIB30BAHUEC TOYCK HW3MCHYHUBOCTH, BAapUAHTOB HUCIIOJIB30BaHHUA W CPEAbI
BBIITIOJIHCHUS.

Kaxmoe mnpuioKeHHe COCTOMT U3 OJHOTO WiId 0ojice KOMIIOHEHTOB WM HX
o0beAMHEeHNH, CBA3aHHBIX MeXIy coboli wuHTepdeiicamu cepBucoB. J[ns
peanu3anuyu  OW3HEC-CEPBHCOB B  KOHKPETHOE NPHIIOKEHUE HCIOJIB3YIOTCS
olpejieJIeHHbIe OM3HEC-1eN, KOTOpbIe O0JIerdaloT pa3paboTKy, NMPUMEHEHHE H
MOBTOPHOE KCIOJIb30BAHNE B HUX TOTOBBIX PECYPCOB.

XapakTepuCTUKA TMPHUIOKEHHS MOXXHO COIJIACOBBIBATH CO  CHEHU(PHUCCKUMHU
MNOTPEOHOCTSIMU KITHEHTa (TO €CTh MPOBOJUTH KOH(MHUTYPUPOBAHUE MPUIOKEHHUSN),
UCIIONb3Ysl TaKWe JJIEMEHTHI, KaK CTaHAapThl Ou3Heca, OW3HEC-NPaBMIIa,
cornamieHust 00 ypoBHe OuW3Hec-cepBuca U TMapameTpbl KoH(urypammu. Tak,
¢byuxuus Dynamic Profiles WebSphere Portlet Factory oGecnieurnBaeT BBICOKYFO
JMHAMHYECKYI0 KOH(DUTYpAIMIO M0JIb30BaTeIbCKOro HHTEpdeiica.

Koumnonent
Humepdgheic
Peannzaumns
i s - v
; - Koneunsi Buznec 26,
l BPEL ABTOMAT ] [ npaenia ] [corp»mmxos] Cenexrop i {fl p;‘g:fnf;
: Tune: peanzayuu

Puc.2. Obwas cxema cepsepa SCA |BM.
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CepBHCBHl YPOBHS NPEINPUATHS 3allyCKalOTCSd Ha Y3JI€ CEPBHUCOB IPEANPHATHS,
KOTOPBIN COAEPIKUT MPOIYKTHI, 0OSCIICYHBAIOIINE CEPBUCHI TaHHBIX, O€30MaCHOCTh
U JpyTUe CIyKObl HHPPACTPYKTYP, HAPUMEP, CUCTEMHBIN peectp ciyx6. Cepsep
karamoroB Tivoli (Tivoli Directory Server) oGecneunBaeT HHPACTPYKTYpy
obyierdyeHHOro mpoTokosia goctyma k karamoram (Lightweight Directory Access
Protocol, LDAP), sBrstomerocs OCHOBOM [Uisi yIpaBiCHHS HACHTH(QUKAIUEH.
Peectp WebSphere Service Registry and Repository maer B03MOXHOCTH
npoBaiiepaM perucTpUpOBaThCs, a KIIMEHTaM — BEIOHPATh CEPBHUCHL.

Mooenv SCM mpencrasisier co6oi 00001IeHIEe 00BEKTHO-KOMIOHESHTHOW MOIEIN
cemeiictBa mporpammHubix mpoxayktoB (CIIIL, cm. [1]). B Helt kaxmpiit wieH
apiserca cucteMoi yaaneHHeIx KIIM, xoTopsle oOMeHHBAarOTCS TeTepOTreHHBIMU
JAHHBIMH M TIPEIOCTABILIIOT CEPBHUCHI PEATN3AI[MA C MHOKECTBOM OOILINX CBOMCTB;
KOMITO3HIIEH CETEBBIX CEPBHUCOB, KOTOPHIE INOIECPKHUBAIOT HEKOTOPBIM JIENOBOH
npouecc. JlaHHas Monesns OopHeHTHpoBaHa Ha oOecnedyenue amantuBHOCTH [IC K
MEpEeMEHHBIM  YCJIOBHSM  HCIIONB30BAaHMSA  3alPOCOB K (QYHKIMAM |
00pabaTeIBAEMBIM HMH TE€TEPOr€HHBIX JaHHBIX. B MHTEpecax 3TOH MOANEPKKH A
nporpamMMmHON peanmzanuy [IC MCTIONB3YIOTCS MEXaHU3MBI CEPBHUCHBIX OOBEKTOB
naHHbIX (SDO) u cepBucos noctyna k HUM (DAS). OHM 1O3BOJIOT pa3MekeBaTh
ko I1C u xox mocryma k 00pabaThIBaGMbIM JIaHHBIM.

Monens SCM nnist peanmzanuu I1C npescraBiieHa B BUJE:

SCM = (N, ID, MD(N), MI(ID), SR),

rae N-—ums [IC,

ID-—unentudurarop SCA,

MD(N) — TOOMOJENs aOCmMpakmuelX — cepeucos,  OToOpa)karomas
motpebHocTH I[IC B (DyHKIMSIX/JaHHBIX HAa MHOXKECTBE OHHAPHBIX
OTHOIICHWUH, KOTOpBIE 3aJal0T B3aMMOCBSI3M MEXAYy aOCTPaKTHBIMU
CepBHCaMU;

MI(ID) — uwnmepgeiichas TOAMOIEIb HAa MHOXKecTBe HHTepdeiicos,
KOTOpBIE PEau3yIOT a0CTPaKTHBIE CEPBUCHI HA MHOXKECTBE OWHApPHBIX
OTHOIICHHUH U 3a/1a10T B3aNMOCBSI3aHHBIC HHTEP(EHCHI,

SR=(R, RR)— MOAMOJIENb CEPBUCHbIX pecypcos pean3anuu naTepdericon
MI (ID) ma mMHOXecTBe R pecypcoB W RR OWHapHBIX OTHOIICHHIHA,
KOTOPBIE 3aJal0T B3aUMOCBS3M MEXAY OSTHUMH PECYPCOB. OIEMEHTHI
MHOXecTBa R — cepBuchl ynaneHHbIX KIIW, cereBbie ciy)0b1 u
xomnoszumel (COmposites) SCA B Buje 0O0BEKTOB CIIEIMAIBLHOIO THIIA,
KoTOpBIe coenuusroT cBoiicTBa KITM u ceteBbie CITyKOBI.
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2.4 CeTteBble cnyxbbl cepBepa npunoxeHum Java Enterprise
Edition (Java EE)

Cepsep npunoxkenuit Java Enterprise Edition comepsxkut Habop crenudukaimii Ha
s3bIKEe  Java, KOTOpble HEOOXOOMMBI MpU PaboTe C CETEBBIMU MPOTrpaMMaMH H
cpeactBaMu. K HUM OTHOCSATCS:

e MHAMHYECKas TeHepaIlis CepBepHBIX cTpanui (Java Server Pages);
® CCTCBBIC CIYXKOBI;
e KOMIIOHEHTHI TOBTOPHOTO HCIOIb30BaHus — Enterprise Java Beans;

e ciyxkba obOMena coobmenusmu (Java Message Queue) u mpyrue
CEpPBUCHBIC TEXHOIOTHH.

CereBas ciyx0a HACHTH(HUIHUPYETCS C IMOMOINBIO YHHBEPCAIBHOTO PECYpCHOTO
uneatudukaropa URI, ee pecypcel (cBOWCTBa W METOIBI) ONWCAaHBl Ha
crnermanbHOM si3bike WSDL. JlocTym Kk pecypcaMm OCYIIECTBISIETCS. Yepe3 MPOTOKOI
SOAP, xotopsrii npezcTasiser codoit XML-3ampockl, nepenaBaemMbie OCpeICTBOM
HHTEPHET-TIPOTOKOJIA OTHOCHTENBHO BhicOKOoro ypoBus (HTTP, SMTP). Cerebie
CIIy’)OBbl ~ COOTBETCTBYIOT ~ OOBEKTaM  OOBEKTHO-OPHEHTUPOBAHHBIX  SI3BIKOB
NPOrpaMMHUPOBAHUSI C HEKOTOPBIMH BaKHBIMH OTIIHYHSMH.
KiroueBbIM MOHATHEM CETEBOM CIIY)KOBI SBISCTCS cooOIIcHUE (Message), KoTopoe
COCTOMT M3 OJHOM WIJIM HECKOJBKHX HEepeMEHHBIX. BMecTO METOJOB KIIacCOB B
CETEBBIX CEPBUCAX HCIIOJIB3YIOTCSI ONEPaLK, KOTOPBIE OIPENENISIOTCS BXOIHBIM H
BBIXO/IHBIM cooOUIeHusIMu. [laniee mpuBeeH IpUMEp 3aIpoca, KOTOPHIH BBI3BIBACT
ormepanuio cepsuca MyService.someMethod.

<soapenv:Envelope
xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:q0 ="http://webservice.demo"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Body>
<g0:someMethod>
<g0:arg0>32.5</g0:arg0>
<g0:argl>true</qg0:argl>
</q0:someMethod>
</soapenv:Body>
</soapenv:Envelope>
<soapenv:Envelope
xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Body>
<someMethodResponse xmlns="http://webservice.demo">
<someMethodReturn>Nothing to see here</someMethodReturn>
</someMethodResponse>
</soapenv:Body>
</soapenv:Envelope>
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Jnst omucanus OOMIEAOCTYIMHBIX PECYPCOB CETEBBIX CEPBHCOB B s3bIk WSDL,
MOCTPOCHHBI Ha CHHTAKCHYECKONH OCHOBE s3blka pasmerkn XML, BBemeHs

BO3MOXXHOCTH ONKUCAHUs JAHHBIX CICAYHOIIUX TUIIOB:

crpoka (xsd:string),

uenbie uucia (xsd:int, xsd:long, xsd:short, xsd:integer, xsd:decimal),
qucha ¢ miaBatoriel 3amsaroi (xsd:float, xsd:double),

norudeckuit Tun (xsd:boolean),

HocJe10BaTebHOCTh OaittoB (Xsd:base64Binary, xsd:hexBinary),
nata u BpeMs (xsd:time, xsd:date, xsd:g),

o6bekThl (Xsd:anySimpleType).

B kauecTBe  mepeMEHHBIX AN COOOIIEHMH  MOXKHO  HCIOJB30BaTh
MOCJIE/IOBATENILHOCTH, CO3/[aHHbIE M3 (DMKCHPOBAHHOTO KOJIMYECTBA MEPEMEHHBIX
NPOCTHIX THUIIOB, NMPHYEM B Hadale MACKIAPUPYIOTCA THIBL, KOTOphIE OyayT
UCTIONB30BaThcst B ciyxOe. Tunmunerit WSDL-gaiin mMeeT Takylo IpUMEpPHYIO

CTPYKTYpY.
<wsdl:definitions [..]>
<!-- Jlekjlapaums THUIIOB B CepBUCe —->

<wsdl:types>
<element name="someMethod'>
<complexType>
<sequence>
<element name="arg0" type="xsd:double"/>
<element name="argl" type="xsd:boolean"/>
</sequence>
</complexType>
</element>
<element name="someMethodResponse'">
<complexType>
<sequence>

<element name="someMethodReturn" type=''xsd:

string"/>
</sequence>
</complexType>
</element>
</wsdl: types>
<! -- Jlexyapaumsa coobmeHus —->
<wsdl: message name="someMethodResponse'™>
<wsdl:part element="impl:someMethodResponse"
name="parameters'>
</wsdl:part>
</wsdl:message>
<wsdl:message name='"someMethodRequest'™
<wsdl:part element="impl:someMethod"
name="parameters'>
</wsdl:part>
</wsdl:message>
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<!-- Jlexjlapauum ornepaumim —->
<wsdl:portType name="MyService'">
<wsdl:operation name="someMethod">
<!-- BxomHBIE COOOWEHMS ——>
<wsdl:input message="impl:someMethodRequest"
name="someMethodRequest">
</wsdl:input>
<!-- BHIXOZHOE cooOOfmeHue —-—>
<wsdl:output message="impl:someMethodResponse"
name="someMethodResponse'">
</wsdl: output>
</wsdl:operation>
</wsdl:portType>
<!-- Tlexyapaumsa cBsa3u c SOAP -->
<wsdl:binding name="MyServiceSoapBinding"
type="impl:MyService">

<wsdlsoap:binding [..]/>
<wsdl:operation name="someMethod">
<wsdlsoap:operation soapAction=""/>

<wsdl:input name="fahrenheitToCelsiusRequest">
<wsdlsoap:body use="literal"/>
</wsdl:input>
<wsdl:output name="fahrenheitToCelsiusResponse'>
<wsdlsoap:body use="literal"/>
</wsdl:output>
</wsdl:operation>
</wsdl:binding>
<!-- Tlexyapaumus Beb-cepBuca -->
<wsdl:service name="MyServiceService'>
<wsdl:port binding="impl:MyServiceSoapBinding"
name="MyService">
<wsdlsoap:address location=[..]/>
</wsdl:port>
</wsdl:service>
</wsdl:definitions>

[pusenennoe nanee WSDL-onvcanne IprHAIIEKHUT CETEBOM ciiyxbe MyService ¢
€IMHCTBEHHBIM METOJAOM String someMethod (double arg(0, boolean
argl). Jus BbI30Ba MeToJa CreHEPHUPOBAHBI JiBA THIA JAaHHBIX, KOTOpBIE
COOTBETCTBYIOT BXOJHBIM M HCXOJIHBIM apryMEeHTaM MeTOAa. OTH THIIbI
npuMeHsroTcss B onmcanusix  someMethodRequest 1 someMethodResponse —
BXOJHOTO W BBIXOJHOrO cooOweHus s omnepauun SomeMethod. Omnepaiun
JCKIapUpyITCs B onucaHuu uHTepdeiica cnyxObl (nexnapauus wsdl:portType) u
omucanue npuBs3ku ciayx0bl kK SOAP (mexmaparust wsdl:binding). Tlpuuem BO
BTOPOM Cllydae TakKe oroBapuBaeTcs cnocod BboBa (<wsdlsoap:body
use="literal"/>). 3a cuer 3TOro paspenracTcs Mpu BHI30BE OMNEPALMH UCIOIb30BATH
Te K€ Ha3BaHWs TapaMeTpPOB, YTO M B MeToje kiacca. B konme WSDL-daiina
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HaXOJMTCS JEKIapanus ceTeBoi ciyx0nl (<wsdl:service>), B KOTOpOil comepKuTCs
uHbopManus 0 pacmnoioxkeHun (mapamerp location).

Ha ocuoBe WSDL B cpene Eclipse umeercs BO3MOXXHOCTh ONHUCHIBATH KIHEHTHI
CeTeBBIX CIIyKO B BHJE IATH Java-¢aiiios:

e JokaTtop cepBuca (service locator), KOTOpBIf  BBEITIONHSET
HaXO’KICHHE BeO-cepBuCa;

e uHTEpdeic JoKaTOpa,;

e kiueHtckuil 3amectutens A SOAP-ceszu (SOAP binding stub) ,
npeaHa3HaYeHHbIH 111 cocTaBneHus u pazoopa SOAP—cooOmeHus;

e wuHTepdelic cepBuca;

® CepBEepHBI 3aMeCTHTENb (IPOKCH-KIIACC), KOTOPBIH peann3yer
uHTep(eiic; UCNOIb3YIOINI KIMEHTCKUI 3aMECTUTENb U JIOKATOP
JUISL IOCTYIA K ONEpaInsAM CIIY>KOBI.

Hust cepsuca MyService aBToMaTH4ecKd CO3[afOTCS KIacChl U HUHTEepdeich -
MyServiceServicelLocator, MyServiceService, MyServiceSoapBindingStub,
MyService, MyServiceProxy (B mopsinke ux onucanusi). OOpalieHue K orneparuu
MyService.someMethod BeirnsanT TakuM 06pasom:

My Service svc = new MyServiceProxy ();
try { System.out.println (svc.someMethod (32.5, true));
}
catch (Remote Exception e) {
System.err.println ("Error occurred while accessing web
service");
e.printStackTrace() ;

2.5 CepBuchl IContact WCF MS.NET

Iporpammuas cpega Windows Communication Foundation (WCF) ucnonb3yercst
Juist OOMeHa JIaHHBIMH, KOTOpbIe BXOJST B coctaB cpejabl .NET Framework [29-30].
Ona sBisieTCS JIOTMYECKUM pa3BUTHEM TEXHOJOTHH ceTeBbIXx ciayx0, .NET
Remoting u DCOM.

B ocnoBe WCF nexut apxurekrypa SOA. Tem cambIM npexmnonaraercs, 4ro Ha
CTOpOHE cepBepa paboTaeT HEKOTOpOE KOJIMYECTBO CEPBHUCOB, KOTOPBIC
MPEICTABIISIIOT COOOM IPyYIITy Onepanuii, onpeeIeHHbIX B HEKOTOPOM HHTepdetice,
U KOTOpBIE IOJY4YalT aOCTPaKTHbIE BXOJHBIC/BBIXOJHBIC MapaMeTpbl. Bce 310
onuckiBaercs Ha si3bike WSDL U MoeT ObITh CHENIaHO JOCTYIHBIM YAaJeHHBIM
KIMCHTCKAM MPHWIOXKEHWSIM depe3 moptel obmena MeramanueiMu  (Metadata
Exchange Endpoints — mex-endpoints). DTo mMO3BOJAET MONYYUTH LIEIEBBIE
JaHHbIE" CITyO HyTeM MOJKIIIOYEHHsS K 3TOMY HHTepdeicy, a TakkKe NOJIY4HUTh
ONUCaHMs CIIy’)KO M BCEX MX OIEpalyil 4epe3 cepBEepHbIC 3aMECTHTENH (IPOKCHU-
KJIacChl), crienuduuecKue uis 3a1aHHOTO s3bIKa Wi mardopmel. KiueHTsl B ¢BOIO
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o4epesb UMEIOT Ha CBOEH CTOPOHE KIMEHTCKHE 3aMECTHUTEIH, KOTOpPBIE COIepIKar
CCBUIKM Ha COOTBETCTBYIOIME ONEpPAIMU Ha CEPBEPHOM cTopoHe. TakuM oOpa3om,
BBI30B JIOKQJIBHBIX METOJOB NPOKCH-KJIAacca MPUBOAMT K BBI30OBY METOJIOB
COOTBETCTBYIOIIEH CITY>KOBI.
B cocraBe mporpammuoii cpeapt WCF MS.NET umMeeTcst TEXHOJIOTHS CETEBBIX
ciyxk0, a takke (abpuka cepBuUcOB. OCHOBY TEXHOJIOTHH COCTABIISIIOT CXEMBI,
“peuenTbl”’, METOABI M CPEACTBA IIOCTPOCHUS (aOpUK pPa3HOrO Ha3HAYCHUS.
®abpuka cepBucHBIX mporpamMm B WSF Biirogaer Habop MOJE3HBIX PECypCOB,
OJIOKOB KOZIa, IOKyMEHTAallMH, OOpa3lbl IPHIOKCHUH, aBTOMAaTH3MPOBAHHEIC
uHCTpyMeHTH U makeTsl Visual Studio Industry Partners (VSIP) mis co3manus Ha
UX OCHOBE MPOTPAMMHBIX KOMIUIEKCOB [UIi HECTaHAAPTHBIX  alapaTHBIX
yerpoiictB. Kommanus Microsoft coznana Habop pekoMeHIauu, CXeM H METO/IOB, a
TaK)Ke CTAHJAPThI X BBHINIOJIHEHHS Pa3padOTYMKaMHU FOTOBOH MPOAYKIHH.
dalbpuka CepBHCOB MPEAOCTABISIET PEKOMEHIAINHU ISl UCIIOJIb30BAHUSI CEPBHCOB
IpU TPOEKTHPOBAHMM W KOHCTPYUPOBAHUHM HEKOTOPOTO IPUIIOKEHHUS, KOTOPbIE
HakamuBarotcss B xpanwiunie Global Bank. K wum otnocstes ASP.NET s
ucnons3oBanusi B WCF. [lannble (pabpuku nporpamMm U CEpBHCOB 0a3HMpyrOTCsl Ha
rOTOBOM Ha0ope MNporpaMMHBIX OJJIEMEHTOB W Pa3HOTO poOJa CEPBHUCOB,
cnetuduueckux mis MS.NET (em. [1, 2]).
B ocHoBe (yHKumonupoBaHus nporpammuoi cpensl WCF nexat Tak Ha3bIBaeMble
KOoHeuHble ToukH (endpoint), uro cocrasuser cBsas3b "Address — Binding — Contract”
("ABC"). Kaxxast cOCTaBISIOIIAsI UTPAET BAXKHYIO POJIb B ONPEICICHUU KOHEYHOU
touku. Komnonent "Address" conepkut ykazaHue MECTa PACIIOIONKESHUS] KOHSUHOM
TOYKH (mopTa). Azpec MoOXeT ObITh Kak aOCOJIOTHBIM, TaK M OTHOCHTEIIBHBIM
(oTHOCHTENBHO GasoBoro ampeca). Kommonent "Binding" 3amaer mpuBs3ky W,
(axTHYeCKH, OompeneNseT TPAHCIOPTHBIA MPOTOKOJ, HA OCHOBE KOTOPOro Oyner
npoucxo Utk B3aumojeiicteue. B monen WCF ornpezesieH psiji Ki1accoB-IPHUBS30K,
Hanpumep, BasicHttpBinding (mpocras mpuBsiska Ha ocuoBe HTTP),
NetTcpBinding (npussizka Ha ocHoBe Tpancnopra TCP ) u T.1.
Kommonent "Contract” 3aaetT KOHTPaKT, Ha OCHOBE KOTOPOTO OyJeT MPOUCXOAUTD
B3aUMOJICHCTBHE KIMEHTa M cepBepa. (DaKTUUECKH, OIpeJesieHne KOHTpaKTa
pernaMeHTHpyeT Omepanuu Julsd OKa3aHus cepBepHOH ycimyrn. Ha ocHoBe
KOHTPAKTa Ha CTOPOHE KIMEHTa CTpouTcs mpokcu-knace. MHTEpdeiic lcontract
COJIEPKUT ONMCAHUE aTPpUOYTOB W OMepanuid mepeaadd JaHHBIX OT OJHOTO
cepBHCHOTO 00BeKTa KimeHTta (Service consumer) k apyromy (Service
provider). Mx omucanue 3amaetcs B s3pike XML. Tepeaaua unTepdeiicor
MEXJIy HUMH BBITIOJIHSET MPOTOKOJ, B KOTOPOM 3aJlalOTCS aTpUOYTH U
omeparuu uHTEepdeiica. Uurepdetic Icontract 3amaercs cooOlIeHUAMHU
BHJA!

1. cepBucC onepauuii, BHI3bIBAEMbIX KIIMCHTOM;

2. (ynmamentanpHBIX naHHBIX (int, float, string u ap.) A mepemadn ux

qepe3 CEPBUCHBIC CITYIKOBI;
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3. 00 ommbKax, KOTOpEIE MOTYT COJIep)KaThCA IIPH IIepeiade KOHTPaKTOB
KJIMEHTY U 00paTHo;
4. omepanuii MPsIMOTO B3aUMOJIEHCTBUSI 00BEKTOB MEXLy COOOi.

Otu coobmenust 3amaorcs B s3elke XML ¢ momompio mportokoma SOAP B
KOHBepTe (prc.3) CIEeIyIOmero BIa;

<?xml version="1.0" 7>
<env:Envelope xmins:env="http://www.cbsystematics.com">
<!-Kongept npotokona SOAP->
<env:Header>
<!- 3aromnoBok mporokona SOAP->
</env:Header>
<env:Body>
<!-Temno nporokoia SOAP->
</env:Body>
</env:Envelope>
B xonBepTe mepenaroTcs mapaMeTpbl IS OOMEHa JaHHBIMHU. Yepe3 HUX
IIPOUCXOAUT B3aUMOJECHCTBUE MEXAY M0Jb30BaTeNIeM U IpoBaiigepoM. [lapameTpsl
MOTYT COAEPKaTh OMMOKH, KOTOPBIE MPHUBOISIT K BO3HUKHOBEHHIO PAa3HOTO poia
KOH(IIMKTOB B CETEBOH cpelie CIEAYIOMETro BIIA!

1. HecoBMecTHMOCTb I€peJaHHbIX THIIOB IAHHBIX B KOHTPAKTHBIX
uHTepdeiicax (HampuMep, THII "11e0e", a mapaMeTp OIMUCaH Kak
""CHMBOJIBHBIN") HJIM HEKOPPEKTHOE OMMMCAHNE HEKOTOPHIX THIIOB TAaHHBIX B
KoMIoHeHTax Ha AII.

2. Paznnume B mopsiake 3alaHus [apaMeTpoB B IPOTOKOJIE Iepeiadd
nH(opMaLUK MEXKAY CEPBUCHBIMU 00BEKTAMH.

3. Paznnume B apxutektype miaThopM oOBEKTOB KJIMEHTa M CepBepa MU B

KOH(UTYypalMOHHBIX (aiinax B3aUMOIEHCTBYIOIINX CHCTEM.

Microsoft Sun Microsystems
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Puc. 3. Cxema s3aumooeticmeus cucmem ¢ nmeprnem u 603M0HCHOCMb 603HUKHOBEHUS
KOH@IUKMOS.
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CHATHE TaKWX KOH(DIMKTOB pEIIAeTCcs CHelHaJbHBIMH CEPBUCHBIMHU
CpeICTBaMHU B3aMMOJCHCTBYIOIIMX CUCTEM, PACIIONIOKCHHBIX HA CepBEpHOU
CTOpPOHE W OTMCUCHHBIX KOHEYHBIMH TOUYKaMH. KIHEHT B 3TOM cirydae co3nmaer
COCIMHEHNE C TOH KOHEYHOW TOYKOH, KOTOpas TpedyeTcs WMMEHHO eMmy. llpumep
CXEMBI COCIIMHEHNS CEPBUCA U KIIMEHTOB II0Ka3aH Ha puc. 4.

Apxurekrypa WCF nns ynoOGcTBa IMOCTpOEHHS paclpeesiCHHBIX HPHIOKEHUH
cienyeT MPUHIMIY "CIOCHHOTO" MUpora, KOrja KaKIbld CJION OTBEYaeT 3a CBOM
KOHKDETHBIH ypOBEHb a0CTpakIMM W He 3HAeT HIDKeIekKallue YpPOBHHU.
Hudpactpykrypa WCF cocrouT m3 ABYX TJIaBHBIX YPOBHEH: YPOBHS CEpBEPHOM
mozenu (Service Model Layer) n xanansHoro ypoBHs (Channel Layer). Ilepsbrii
YPOBEHb OTHOCHTCS M K CaMOMy CepBepy, M K KJIHCHTY, OH OTBEYaeT 3a
npeoOpa3oBaHNEe METOa W €ro IapamMeTpoB B COOOIICHWE Ui Iepenadu Oosee
HU3KOMY KaHalbHOMY YpOBHIO. KaHanbHBIH YpOBEHb WHKAIICYIHPYET B cebe
MHOKECTBO ~ KAaHAJIOB TMEPEAadd IaHHBIX, HCHONB3YIOIINX TPAHCIOPTHHIC
nportokosisl TCP, HTTP, Named Pipes u 1. 1. Kaxkaplit 13 3THX ypOBHEW COIEPIKHUT
MOAYPOBHH, B KOTOPBIE MOXET BOITH JIt000M MOJIb30BATEN.

iR

Puc.4. ITpumep coedunenus cepsuca u KiueHmos.

Kontpaktet B8 WCF mnpencraBisior co0oil ommcaHus COOOIIEHUH, TepeaaHHbIX
KOHEUYHBIM CIy)X0aM JIs TONydeHHs OT HHMX oOTBeTa. KoHewyHass Touka
cremudUIUpyeT omnepanuyd, KOTOpble OHAa MOJET BBHINOJNHATH, M (QopMar
OKHJaeMbIX JaHHBIX. COBOKYITHOCTh 3THX CHELM(HUKAIMNA U €CTh KOHTPAKT.

B WCEF cogpepxuTtcs Tpu Buia KOHTPAKTOB!

e (YHKIMOHANBHBIC OIEPAIlM, PEATU30BAHHBIE CEPBEPOM. BHyTpH
KOHTpaKTa cepBepa UMEIOTCA KOHTPAKThl Ha ONEpaLUu, KOTOpPHIE
OIUCHIBAIOT CEPBHUCHI, peanu3yomie Tpedyemble QyHKIIH;

e (dopMar nmaHHBIX, KOTOPBIMH CEpPBHUCH OyZyT OOMEHHBATHCH,
OTHOCHUTCS KaK K 3aIIpOCy Ha CEpPBHC, TaK U K OKTeTy cepBuca. Eciu
HCIOJIB3YIOTCS MPUMHUTHBHBIC THIIBI AAHHBIX — meible (int), crpokn
(string) 1 uM TOMOGHBIE, TO KOHTPAKT HE TpebyeTcs, TIOTOMY YTO
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cpena .NET wu3HauanpHO MO3BOJNSET PabOTaTh C ATUMH THIIAMH
JTAaHHBIX;

e KOHTpOJB 3arojoBka SOAP

Yrto6bI KOHTPAKTHI OBIIIM HHTEPOIEPaOEIbHBIMI AJIS IMMPOKOTO THANa30Ha CHCTEM,
OHM IOJDKHBI omuchiBaThCs Ha si3bike WSDL. OpmHako Ha mpakTWKe KOHTPAKTHI
ommcriBatoTes Ha si3pikax WSDL u XSD, a mporpaMma oOBIYHO paboOTaeT ¢ THIIAMHU
nmaHHbIX Ombmmotexn CLR, mis oToOpakeHHsT OHOM CHCTEMBI THIIOB B TpeOyeMyro
npyryto. B WCF ata 3agaua pemaercst B Tpu otana. CHavana npu HalmMcaHUM KoAa
cepBuca  IocTaBisieTcssi  kiacc, onpexaeneHuelii B WCF  arpuOyramm
[ServiceContract], [OperationContract], [FaultContract], [MessageContract] u
[DataContract]. TTociie co3manus TEKCTa KIHSHTCKOW MPOrpaMMBI CIIEIYET 3ampoc K
CepBUCY KOHTpakTa. YTHJHTa svcutil.exe BbI3bIBaeT UH(PACTPYKTYPY KOHEYHOM
TOYKH CepBepa, YTOOBI OTBETUTH Nepeaueii JaHHBIX, HEOOXOAUMBIX I TeHepalnuu
WSDL nokymeHnta ¢ arpuOyramu. Ha sTare BBIIOHEHUS METOIa M OTIPEACIICHHOTO
B nHTepdeiice cepsuca, WCF cepuammsyet turel CLR u Bb130B B popmate XML, a
3aTeM TOCBUIaeT COOOIIeHHE B CETh I MPUBSI3KH Kk cxeMe yepe3 WSDL. B stom
Ipolecce y4JacTBYIOT 4YeTblpe KOHCTpyKuuu: nBe co cropoHsl .NET u aBe co
cropousl XML. Co croponsl .NET wumeercs tun CLR, xoTopblii ompenenset
CTPYKTYpPbI JIaHHBIX W (YHKIMOHAJIbHBbIE BO3MOKHOCTH. Ilocie Toro, xak Oyner
co3man ob6bekT 3Toro THma co croponsl XML (XML Instance), cooGmierue
HAYMHAET CYIIECTBOBATH.

IIpumep cozganusi ceppuca WCF B MS. [Insg HariasigHOCTH JHaeTcsi NpUMED
paboThl cepBUCa KANBKYIATOPA ¢ GYHKIMAME «+», «-», «*» U «/», BBIIOITHEHHOTO
cryneatom MO®OTU (cm. [1] w  pasmen «B3amMojeiicTBHe» Ha  caiite
http://sestudy.edu-ua.net).

Hcnoan3zoBanne ciay:xo WCF

1. B menro ®aitn Hamo BBIOpaTh MyHKT «CO034aTh», a 3aTeM KOMaHIY
«ITpoexT».

2. B mmanorosom okne «HoBbili mpoekT» pasBepHyTh y3en Visual Basic
wmn Visual C# u WCF, BuGnoreka ciyx6s1 WCF. Haxartbs KHOIKY
«OK» 17t OTKPBITHS IPOEKTA.

3. B obo3peBarene pemieHnii ABax/bl MENKHYTh (aitn [Servicel.vb umu
IServicel.cs u HaiiTn cienyromuii narepdeiic 1Servicel.

4. J106aBUTH ClieTyOLIHE KO

[OperationContract ()]

int Add(int, int b);
[OperationContract ()]

int Multiply(int, int Db);
[OperationContract ()]

int Divide (int, int b);
[OperationContract ()]

int Substract (int, int b);
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5. B o6o3speBarene pemnieHuil ABaXAbl MIEIKHYTH ¢aiin Servicel.cs u
HaiTh Servicel u 100aBUTh KOJIBI:

public int Add(int, int b) {
return + b;

}

public int Multiply(int, int b) {
return * b;

}

public int Divide(int, int b) {
return / b;

}

public int Substract (int, int b) {
return - b;

}

Hoctyn k cayxoe WCF

1. B wmento ®aiin mocnenoBarenbHO BbIOpaTh MYHKTHI «/l00aBUTE» M
«HoBbIi1 IpoeKT».

2. B mmamoroBom okHe «HoOBBIH mpoekT» pa3BepHYTh y3enm Visual CH#,
BeIOpaTh myHKT Windows u snement «Jlo6asnenue» Windows Forms.
Haxatp kHONIKY «OK» JU1s1 OTKpBITHS IPOEKTA.

3. IllenxnyTs mpaBoit kHomKoi MeIm WindowsApplicationl u BeIOpaTh
cchuIKy «Jlo6aBuThy». IlosSBUTCS AMANIOrOBOE€ OKHO M Haao 100aBHTh
CCBUIKY Ha CITyKOY.

4. B numamoroBom okHe «JloOaBuTh» BbHIOpaTh «HaiiTu», mosBUTCS
Cayxo0al.

5. Haxarp kHoniky «OK» aist qo6aBineHus 5TOW CChUTKH Ha CITYXOy.

HOCTpOCHI/le KJIHEHTCKOIo Npu/jioKeHUust

1. Ecmu xoucrpykrop Windows Forms emie He OTKpBIT, JBaXKIbl
HeoOxomuMo MenKHYTh ¢aitnm Forml.cs B o0o3peBaTene pemeHu
3aj1a4 M OTKPBITH ero (puc. 5).

2. Ha nanenu 37eMEeHTOB NepeTsiHYyTh B (OPMY CIEAYIOIINE 3JIEMEHTHI
ynpasinenus: 2 TextBox, Label u 4 Button. IlepenmenyiiTe KHOIKHI
KaK MoKa3aHo Ha puc 4

3. s xaxzaoit kHomku n00aBuTh o0pabotumk coObitus Click. s
3TOTO 10 KKA0H KHOIIKE IIETKHYTh JBa pasa.

2.6 MpuHuMn peanusauum ceteBbix cnyx6 B UTK

CereBas cnyx6a WTK [3] wupenTrpuumpyercs nporpamMMmoil (CIIOKEHHE WU
BbuUTaHuE uucen) u3 cuMBoiioB URI, cBOWCTBa M METOIBI KOTOPOW OIHCAHBI B
si3pike WSDL [1]. Hoctyn k pecypcam ocyuecTisieTcss uyepe3 npotokon SOAP,
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KoTopelid mipeacTaBisiercs XML-3anpocamu, mnepenaBaembie HTTP HWutepner—
nporokosioM. CereBble ciyxObl ONM3KKM KjlaccaM cepBepa HNpWIOKEeHWI Java
Enterprise Edition. KitoueBbIM MOHATHEM CETEBOU CIyXOBI SBISCTCS COOOIICHUE
U3 OJIHOW WJIM HECKOJBKHX MEepeMEHHbIX. MeTo/Ibl KJIacCoB 3a/1al0TCsl ONepalusIMU
C BXOIHBIM M BBIXOJHBIM 3HaueHHWsIMH cooOmeHuid. I[locie BbI30Ba omepanuu
MEepEeMEHHOM BXOAHOro cooOmieHus mportokosna SOAP, nMHTepHpeTHpyrOTCs Kak
napaMeTpbl COOTBETCTBYIOIIET0 METO/a KJIacca, KOTOPBIH JIEKHUT B OCHOBE CITY>KOBI.
ITocne 3aBepureHust paboThl MeTOAa HOPMHUPYETCS UCXOTHOE COOOIIEHHEe, KOTOPOe
COJZICP’KUT BO3BPAICHHOE METOJOM 3HAUCHHE, II0CIE YEero OHO OTMPABIACTCA
keHTy 1o npotokony SOAP. CdopmynupoBaHHBIC TPHHIUIGI W TIOHATHA
CO3JaHUSl  PACIpPENENCHHBIX TNPWIOKEHHH C  HCIOJIb30BAaHHEM  CEPBHCHO-
KOMITOHEHTHBIX apXHTEKTyp mpencraBieHsl B kommiekce TK B Buzme rotoBbIX
KIIN u onepanuit Ux peaan3arim.

T=TE
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Abstract. Different types of global information network services, used in the modern
distributed software systems are described. Several approaches to service description and to
service interaction are shown. Description of wide-spread and inculcated approaches to
creation of distributed object interaction is given in the wide practice of the systems with
spectrum of system and functional services. Web-service international standards stack (SOAP
protocol, WSDL language, UDDI interface and service, XML, BPEL and BPMN notations,
CORBA object broker and services, JEE application server) is briefly described. Models of
web services, service-oriented approach (SOA), service-component architectures (SCA), and
Windows Communication Foundation (WCF) service support application systems are
considered for presentation of the business systems by the services ready to the decision of
business-tasks. Features that support interoperability and multilanguage interaction are
underlined. Principles of distributed software design (service composition, component
engineering, interoperability, variance) that are of special care in SOA are listed. Some
examples of presenting information using standard notations are given. An additional
example of calculator service with functions of the data processing in ITK service-
environment (WCF-based system) and the concept of web service implementation are
presented.

Keywords: distributed system; worldwide network; models of service architectures; network
service; co-operation protocols; languages of services and interconnection; system business.
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