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AnHotanusi. ONHCHIBAIOTCSL Pa3IMYHBIE BUABI CEPBUCOB M CIYX0O, HCIONB3YEeMBIX B
COBPEMEHHBIX MPOrPaMMHBIX M paclpeleleHHbIX cHcTeMax. JlaeTcs XapaKTepUCTHKa
LIMPOKO PACIPOCTPAHEHHBIX U BHEIPEHHBIX B IPAKTHKY CHCTEM CO CHEKTPOM CHCTEMHBIX M
(YHKIMOHAJIBHBIX CEPBHCOB. PaccMOTpEHBI MOJENH CEpBHCHOI, CEpBHCHO-KOMIIOHEHTHOM
apXUTEKTYp M CHCTeMbl cepBHCHON mnoxnepxku WCF mig mpeacraBineHHs NPUKIaIHBIX
CHCTEM U3 TOTOBBIX CEPBUCOB C LIEJIbIO PEIICHHs Ou3Hec-3a1ay. [IpuBeneH npumMep peleHus
Om3Hec 3a1aun 00pabOTKH JaHHBIX B KaJIbKYJIATOPE, PEATH30BAHHOM C TIOMOIIBIO CEPBUCHOM
ciyx061 WCF xommnexca UTK.

KnwueBble ciaoBa: pacnpeeiicHHass CHUCTEMaA; rio0aabHast CCTh; MOJICIIKM CEPBUCHBIX
APXUTEKTYD, CceTeBo CEpBUC, CETEBasA cny)}(6a; IIPOTOKOJIbL B3aPIMOZ[eI71CTBPI51; SI3BIKH
OIMcCaHus CEPBUCOB, OusHeC 3aJa4yu.

1. BeedeHue

Cucremnas MOJI/IEPXKKA MIPOrpaMMHUPOBAHUS, HAYaBILUCh co
C1abOCTPYyKTYPUPOBAHHBIX HAOOPOB TOJIE3HBIX [OCIIEAOBATEILHOCTEH KOMAH],
3allMCaHHbIX B JOJITOBPEMEHHYIO MaMsTh (HalpuMep, Ha MarHUTHbBIM Oapaban Wiu
MarHUTHYIO JIEHTY), CO BPEMEHEM IpOILIa MHTCHCHBHBIA IyTh uYepe3 pa3BUTHE
OMOMMOTEK TpOrpamMM, KIACCOB M KOMIIOHEHTOB K BO3HHKHOBEHHIO TTOHSTHS
"cimyx6a" (4acTo HCHONB3YeTCsl Kak TepMUH "cepBHC"). DTO MOHITHE CTaJIO
HaCTOJIbKO MOMYJISIPHBIM B CPE€AC MPOIrpaMMUCTOB U MOJb30BaTeNIEd UX Imporpamm,
YTO YK€ JaBHO MOSBUIOCH BhIpaxkeHue: "Bce ecth cimyx0a". OmHako HE BCsKas
CUCTEMHas TOJCPKKa, TeM OoJiee MOJICPKKA PACIPEACICHHBIX IPOTPaMM,
paboTaronux B riobanbHON HHOOPMAIIMOHHON CeTH, HarpuMep, B ceTu MHTEpHeT,
MPEJICTABISAET COOOU CIyk0y B CTPOrOM 3HAYSHHH 3TOro TepMuHa. K HacTosmemy
BPEMEHHM  TMPOMBIIUICHHBIE  CTAHAAPThI  TPEOYIOT,  YTOOBI  MPABHJIBHO
OpraHU30BaHHbBIE CITYKOBI collepkKanu HHYOPMAIMIO O PEATN30BAHHON CUCTEMHOM
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¢ysxnmn 1 popme ee mpuMeHeHus. [Ipu 3ToM Ciry:k0BI pabOTarOT aBTOMATHIECKU —
MPOrPaMMBbI BBI3BIBAIOT IPYTUE NPOrPaMMBbI (CIIykKOBbI).

IMocreneHHo chopMUPOBAIKCH CIYKObI CICIYIOIINX BUIOB:

e 00IUe CHUCTEMHBIC CEPBHCHI, MMEBIIHMECS CEHYac BO BCEX CHUCTEMHBIX
cpemax Uil moJaepKku mporeccoB u ¢ynknuit 3tux cpex (DCE, COM,
DCOM, CORBA, MQ Series, J2EE, .NET u MHOXECTBO IpyTux),
00paboTKM TporpaMM U [aHHBIX (HampuMmep, CIyXObl HMEHOBAHUA,
KaTaJioroB, KOJUICKIIHA, 0€30TaCHOCTH, COOBITHI U KaHAJIOB);

e OOBEKTHBIE CEPBHCHI, KOTOPHIE YIPABISIOT OOBEKTaMH, KiIaccaMd |
yciryraMu 1o (pOpMHPOBaHUIO U 00pabOTKe 0OBEKTHO-OPHUEHTHPOBAHHBIX
cucTeM (HampuMep, CITy>KObI JKU3HEHHOTO KA 00BEKTOB);

® cCeTeBble CepBUCHl CcTaHAapTHhIX Momenedi SOA  (Service-oriented
Architecture), SCA (Service-Component Architecture), kak HHCTPYMEHTBI
NpencTaBieHuss U 00paboTku pecypcoB VIHTEpHET, KOTOpbIE PeaU3yIoT
JeI0Bble, (PMHAHCOBBIC, SKOHOMHUYECKHE W IPYIHe YCIyTH IS PEIlCHUS
COOTBETCTBYIOIIUX 33jad B cpele MHTepHeT (aHAJOTMYHO B CTaHAApTe
CORBA BBemen mexanusm Common Facility, BeImonHsromui (GyHKIAN
YIPaBJICHUS JaHHBIMH, CHCTEMaMHU, HHTepGelicaMu U ap.);

e TOTOBBIE IIpOrpaMMHBEIE pecypchl (reuses, assets, artifacts, resources,
KOMITOHEHTbl TOBTOPHOTO HCIIOJIb30BAHMs), KOTOpBIE IPEJOCTABISIOT
MPOTPaMMHBIE CEPBUCHBIC YCIIyTH B HEKOTOPOH HMPHUKJIATHON 00IaCTH.

Cucmemnvie cepeucel HEOOXOAUMBI IS  OPraHM3allMM  IOCTPOEHUS U
(YHKIMOHMPOBAHUSl CTAHNAPTHBIX (YHKIMH CHCTEM, a TaKkKe U YIpaBIeHUs
KOH(UTypanueil NpHKIagHBIX mporpaMMm. HekoTopele W3 CEpBHUCOB CTallH
00s13aTeNbHON  YacThIO CHCTEMHOW IOJIEPXKKH, JIPyTrHe HCIOIB3YIOTCS UL
CrHeLaIbHBIX oOJylacTell (HampuMep, MEAWIMHA), a HEKOTOpbIE IPEIOCTABISIOT
HEOOXOJUMBIE YCIyrd pabOThl C JAHHBIMH, HCIHOJB3YEeMbIMH B  SI3bIKax
MporpaMMHpoBaHus. B cocTaB 0OIIEr0o MHOXKECTBA CEPBHCOB O0O0S3aTENBHO MU
4acTO MOTYT BXOJUTB:

1. Cuyx6a uMeHOBaHMs (naming) rOTOBBIX KOMIOHEHTOB JUIsi 0OeCIieueHHUs
UX TOKMCKa B paclpeeieHHO cpejie TPOCTPaHCTBAa UMEH.

2. Cnyx6a cBa3u (binding), mnpenHasHaueHHas Ui ONpPENENICHUS
COOTBETCTBUS “UMA-00BEKT” MPUMEHUTEIIBHO K HalJIeHHBIM
KoMITOHeHTaM. [1o-BuauMOMy, 3TH JIB€ NEPBBIC U3 MIEPEUNCICHHBIX CIIYXKO0
— ©IMHCTBEHHbIE, KOTOPbIE C YBEPEHHOCTBIO MOXHO OTHECTH K
00s13aTeIEHOMY [T KaXI0H CHCTeMBI Habopy ciykO0.

3. Cuyx0a Tpam3akimii (transaction), KoTopas o6ecreurnBaeT OpraHu3anuio 1
yInpaBiieHue (PYHKIHOHHPOBAHHEM COBOKYITHOCTH OOBEKTOB M JaHHBIX.

4. Cayxba oOmeHa cooOmeHusMH (messaging), HeoOxoaumas st
OpraHM3alK OOLICHUS] MEXAY KOMIIOHEHTaMH, KaK COCTABHOW 3JIEMEHT B
MOJIEJIM aCHHXPOHHBIX TpaH3akuuii. TpaH3akiKu MOTYT BBIIOJIHATHCS Kak
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C HUCIIOJIb30BAHWEM CHHXPOHHOT'O criocoba B3aPIMO,Z[eI>iCTBPI5[, TaKk U B
ACUHXPOHHOM BHUIC. OI[HaKO ACUHXPOHHOE B3aMMOJCHCTBHE HMEET
OoJibLIne MpeuMyHICeCTBa MO4YTH BO BCEM, 3a UCKIIIOUCHUEM ITPOCTOTHI.

Kaxnast cmyx06a ompeznensercs UMEHEM, IO KOTOPOMY OCYILECTBIAETCS MOUCK B
pacnpesenaeHHON cpelie MPOCTPaHCTBA UMEH uepe3 TPaH3aKIMHY, YCTaHABIUBAIOIINE
COOTBETCTBHE “UMSA-00BEKT’ Uil OpraHM3aliMd ¥ YIPaBICHHUS OTAEIbHBIMH
CEPBUCHBIMHU pecypcaMu IIOOATBHOM CETH, a TaK)KE C MOMOIIBIO COOOMICHUN ISt
BU3YaJBHOTO OOLICHUS C TPEOYEMBIMHU TIPEJICTABUTEISIMU OTIEIbHBIX PECYPCOB.
[lepeuncnennsle YeTblpe BHAA CEPBHCOB M MX CIYXKO0 HCHONB3YIOTCS NpH
peammzanuu  Mozened mporpammuoi cuctemsl (IIC). B Hacrosimiee Bpems B
Wnatepuere mmeercss Oomee 100 MHIUIMOHOB CEPBHUCHBIX pecypcoB. [msa ux
WCIIONIb30BAHUSL TIPH  CO3JAaHWM IPOTPaMMBI PEIICHWM KOHKPETHOW 3aJadu
TpeOyeTcsi MPOBOJUTH MOMCK MOIXOSIIET0 CEPBUCHOTO pecypca, ero arpoOarnio u
BCTpaMBaHNUE B NMPUKJIAJHYIO IPOrpaMMy PEIICHUS 3aa4H, JINOO HCHOIb30BaTh €0
B TMHAMUYECKOM pexxume (cMm. [1-7]).

2. [Mo0x00bI K npedcmaesieHuUro U peasiu3ayuu cepeucos

IlepBbIif BapWaHT JOCTATOYHO TMOJHOTO Habopa CEpBHCOB, OCHOBAaHHBIM Ha
00BbEKTHO-OPUCHTHUPOBAHHOM MOIX0/e, OblT chenan B npoekte Common Object
Request Broker Architecture (CORBA, cwm. [3, 5, 8-9]), KOTOpHIi TepBOHAYATHHO
npeamnoJiaraji, 4To B COCTaB CUCTEMBI MOAACPIKKNU HOJKHBI BXOJUTH KOMIIOHCHTBI
(1994):

e oOporep obvekmuvix 3anpocoeé (Object Request Broker — ORB),
obecrieunBaoIMii B3aUMOICHCTBHE PACIPEIeIeHHbIX 00bEKTOB,;

o obvexmuas modenp (OM), 00OBEKTHl KOTOPOW B3aUMOJICHCTBYIOT MEXKIY
coboii uepe3 uHTEpPEHCHBIE 00BEKTHI —OCPETHUKH Stub [T KIMEHTa U
skeleton s cepBepa, omuckiBaeMble B crieruanbHoM s3bike IDL (Interface
Definition language) u o6pabarsiBaemble Opokepom ORB;

o obwue - 0bvekmHbvle cepeucsl (Common Object Services),
NPEIOCTABIISIOIINE YCIYTH BCeM OOBEKTaM [0 YIPaBICHUIO JaHHBIMH,
M3MEHEHHMSIMU TIpOrpaMM M TOJIPOLECCOB, a Takxke Mo o0paboTke
TpaH3aKLUW U T. I1.;

o obwue cpedcmsea obcayacusanuss (Common Facilities) wim oOmue
CPEICTBa, MPEIOCTABIIONINE PsI OONIMX NPUKIATHBIX (QYHKIUH a7
JOOBIX TPWIOKEHUH (CpelacTBa medat, ympamieHue bJl, snmextponHas
noyTa u Jip.);

o oOvexmnuvie npunodcenus (Application Objects), K KOTOPEIM OTHOCSTCS
MIPUIIOKEHHS U MX KOMIIOHEHTBI, PEATH3YIOLIHE 3a1a491 110JIb30BaTEI.

OOBEKTHl cenupUIUPYIOTCS CPEICTBAMH SI3BIKOB IporpamMMupoBanust (Smalltalk,
Cobol, Ada-95, Lisp, PL/1, C++, Python, Java, IDLScript u gp., cm. [5, 8-9]) u
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MOTYT OBITH peaJu30BaHbl Ha pasHbIX IuardpopMax u cpepax. MHTepdeiics
NPOrpaMM-IIOCPETHUKOB, KOTOpbIE TOXIECTBEHHBI HMHTEpdeicaM KIHMEHTCKUX |
CEpBEPHBIX KOMIIOHEHTOB, omuchiBatoTcs B si3bike IDL (cMm. [8-9]). 3amecturens
KJIMeHTa (Stub) BBIONHSET cepBHUCHBIE (YHKIHH, CBSI3aHHBIE C NMpeoOpa3oBaHHEM
THUIIOB JITaHHBIX KJIMEHTCKUX KOMIIOHEHTOB K CTaHAApPTHBIM CHUCTEMHBIM THIIAM, a
3amecTuTelb cepBepa (skeleton) npeobpasyeT cTaHAapTHOE MPECTaBICHHUE TaHHBIX
B THUITBI JaHHBIX cepBepa. [Ipu 3ToM 1o cpaBHEHUIO ¢ 0oJjiee paHHHMH CHCTEMaMH,
OPHCHTHPOBAHHBIMM Ha paboTy B paMKaX NpOLEAYpHOH NapaiurMbl, B
apxurektype CORBA caeman CyIiecTBEHHBIH Iar B CTOPOHY CHCTEMHOW
CHUMMETPHH: 0OpaTHBIE BBHI30BBI II03BOJIIOT CEPBEPHBIM KOMIIOHEHTAM BBICTYNATh B
POJH KJIMEHTOB, a KIHEHTaM, 00pabaThIBAIONINM OOpaTHBIE BBI3OBBI, OOCITYKUBATh
UX, KaK ecJIi ObI OHH OBIIIM CEPBEPHBIMU KOMIIOHEHTAMH.

OOmmye 0oOBeKTHBIE CIYXKOBbl NPENOCTAaBISIIOT HAOOp omepanuid A padoThl ¢
pa3HbIMH  KaTeropusMu OOBEKTHBIX mpuiokeHud. Haubonee wn3BECTHBHIMU
SIBJISIFOTCSL CIIEYIOIINE CITY>KOBIL:

e JMEHOBAaHME M IIOMCK OOBEKTOB MO HMEHaM, JIMOO 10 CBOWCTBaM U
aTpudyTam;

® TIOAJEpKKAa JKM3HEHHOrO IMKJIa OOBEKTOB (co3maHHe OOBEKTOB, HX
KOIIMPOBAHUE U YHUUTOXKEHHUE);

e TIOJIepIKKa Mapauien3Ma o0paeHus K 00beKTaM;
e TOIICPIKKA OUEpeIC 3alIpOCOB K 00BEKTaM;
e OIJCPIKKA HEPAPXUs TPAH3AKIIUNT;

e ofecneueHne 3amUTHl OOBEKTOB OT HECAHKIIMOHHUPOBAHHOTO JOCTYIIA,
MOIAePIKKA ABTOPH3AINN M ayTCHTH(PHUKAIINN KIHEHTOB U IIp.

Cuctema CORBA  npegoctaBuina  TUNOBBIE — METOABl  pealu3alud U
gucnerdepu3au - 00bekToB.  OHM  IIHMPOKO  HCIOJB3YIOTCI  MHOTHMH
COBPEMCHHBIMH OIEPALMOHHBIMH CHCTEMaMH M CpelJaMH, a TaKXKe CTajH
MPOMBIIIICHHBIMA CTaHIapTaMu U npuMeHsioTcs B cucremax Cloud Computing,
Grid u gp. Cmyx6a tpamsakmmii u OesomacHoctH CORBA wucnomesyercs B
TpanzaknunoHHOM MoHHTOpe CICS xommanmm IBM, cucremax ympasieHHs 0azamu
nannbix Oracle, Sybase, Mybase, cepsepe npuioxenuit J2EE kxomnanmm Sun
Microsystems u 1ip.

2.1 NpeacrtaBneHne ceTeBbIX cnyx6 COBpPEMEHHbIMU
cpeacTtBamu

C mmMpoKkuM pacrpocTpaHeHHEM II00aabHOM ceTn MHTEepHeT, HHTepeC K cepBUCaM
MOCTOSTHHO PacTeT. DTO MPEkKIE BCETO CBA3aHO C MPOSBUBIIUMCS TIOHUMAaHHEM TOTO
(hakra, uTo O3 CTAHTAPTHU3AIMHA AJCKBATHOC (PYHKIIMOHUPOBAHHE PACIIPEICICHHBIX
NPUIOKEHUH, OMUPAOIINXCS Ha PACTIPEACICHHYIO CHCTEMHYIO HOJIEPIKKY, IPOCTO
HeBOo3MOXHO. [loHstne "cereBoit ciayxkObr" (cM. [5]). He Bcakas mporpamma,
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noctymHas B MHTepHeTe, MMeeT mpaBO Ha3BIBATHCS CETEBBIM CepBHUCOM. UTOOBI
HOJIYYUTh 3TO INPaBO, CEPBUC NOJDKEH YJOBJIETBOPSTH 1I€J0H CEpUU CTaHIapTOB,
OIMMCBIBAIOIINX pPa3HbIC ACIICKTbI €ro COCTOSAHUA W IMOBECACHUS. C O6U.leI>II TOYKHU
3pEHHUS MOJIEJIb CETEBOM CITy>KObI NMEET TUIIM3UPOBAHHYIO CTPYKTYpPY U MHTepQeiic.
Monens "knueHTa" W "MOCTaBIIMKA cepBHca" CONMKEHBI, TO €CTh TEHICHIHS,
HaMeTHBIIAsCs B Ipoliecce pa3BUTHS OoJiee TPAJAUIMOHHBIX CEPBUCOB, elle Oosee
ycunena. J{Js mpencTaBlieHusT pa3HBIX aCHEeKTOB OIMCAaHHA CEPBHCOB B KadeCTBE
CHUHTaKCHYEeCKOH OCHOBHI mcmoib3yercs si3bIk XML (cm. [10]). K atum acnekram
OTHOCATCSL ~ ONMHUCAHWS CTPYKTYphl W CEMAaHTHUKH JaHHBIX, MEXaHH3MOB
B3aUMOJICHCTBUS CETEBBIX CIIYkKO U (QYHKIIMOHAIBHBIX YCIYT MOUCKA HEOOXOJUMBIX
cepsucoB (cm. [11, 12]).

B kxadecTBe 6a30BOr0 MPOTOKOJA AOCTyHa K 0OBEKTaM B MH(POPMALMOHHOU CETH,
ornpezensomero GopMarbl U METOJAbl YNAaKOBKM HH(MOPMAIMH, HCIOJIB3YETCs
IPOCTON TMPOTOKOJ JOCTyNa K 00BeKTaM, KoTopelli HasbiBaeTcs SOAP (Simple
Object Access Protocol, cm. [13, 14]). DTOT IPOTOKOI HE ACTATU3UPYET CBOHCTBA
KOHKpEeTHOTro oOMeHa nH(opmaumed 1 3a1aéT nadoH 0000IEHHOTO COOOIEHNSI.
Wnrepdeiic cereBbix ciyx0, Kak INpaBwio, omuckiBaeTcs Ha s3pike IDL, a
pas3iuyHble BUJBI B3aUMOAECMCTBUS OMUCHIBAIOTCS ¢ moMmolupto cxem XML. Ilpu
OIIMCaHWH CepBHCca HE0OX0oaMMo ykas3bBaTh ero aapec (Uniform Resource Identifier
— URI) u Tpancmoptaeii npotokon (Hampumep, HTTP). CpenctBom ommcaHus
(yHKIHOHATBHOCTH cepBuca sBisercs s3elk WSDL (Web-service description
language, cm. [15]). [y mpeacTaBieHUs] NaHHBIX, B OCOOCHHOCTH METa/IaHHBIX,
ncnomas3yercs mogens RDF (cm. [16]). st onmrcanus mpomeccoB MpenCcTaBIeHIS |
00paboTKHM 3aPOCOB Ha CEPBUCHI B rpahueCcKOM BUIE PEUIOKEHBI S3bIKHU:

o  WSCI (Web Services Choreography Interface, cm. [17]),
e WSCL (Web Services Conversation Language, cm. [18]),
e BPMN (Business process and model and notation, cm. [19]),

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

B kawectBe ampeca OOBEKTOB B CETH HCIOJB3YIOTCS  YHHBEPCAJIbHBIE
upentudukaropsl pecypcoB URI u uHTEepdeiic, 3amaBaemblii Ui OpraHu3aluu
CBSI3U C JPYTUMU CEPBUCAMHU C MOMOUIBI0 XML -T0KyMEHTOB.

Takum o00pa3oM, K OCHOBHBIM CpEJACTBaM  OIMCaHUS, pPa3pabOTKH |
B3aUMOJEHCTBHUS CUCTEM B TJIO0AJBHBIX CETSX OTHOCSTCS:

e s3pik XML, npenHa3HayeHHbIH AJIs1 Pa3sMETKU U ONMMCAHMS CTPYKTYpPbI U
CIOCO00B B3aMMOAEHCTBHUSI KOMIIOHEHTOB paclpeAeIEHHON apXUTEKTYPHI;

e mpotokon SOAP s ompeneieHus (GOpMAaTOB 3alpOCOB K CETEBBIM
ciryx0am;

e a3k WSDL, ocHoBanubpiii Ha XML # npenHa3HaYeHHBINA IS OMUCAHUS
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HHTEPEIHCOB CEPBHCOB, TUIIOB MAaHHBIX, COOOIICHHUH, ONMEpaluii, THIIOB
[IOPTOB, MOJEIIEH B3aUMOICUCTBYSI U IIPOTOKOJIOB CBSI3H CEPBUCOB MEKIY
c000i;

e cuyxba peructpaimn UDDI (Universal Description, Discovery and
Integration, cm. [22-25]) mis yHUBEpCAIbHOTO OIMCAHWSA, BBIBICHUS U
MHTErpauuu  ciuyx0, olecrieueHHss WX  XpaHEHHs, IIOMCKa U
COIIPOBOXKJCHUS, YNOPSJOYEHHs JEeNOBOM ciryxeOHOi uHpopmauuu B
CHeUUaJbHOM pEeecTpe C yKazaTelsIMH Ha KOHKPETHble HHTep(ench u
ajipeca CepBHCOB;

® S3BIK ONMMCAHUS MPOTOKOJIOB MPHUKIIAJAHOTO YPOBHS ("'OM3HEC-TIPOTOKOIOB")
BPEL s onucannst HaOOpOB MPaBWII, PETyIHUPYIOIINX B3aUMOJCHCTBUS
ceTeBbIX Ciryk0 ("'pasroBopsr");

e rpadpuueckas HoTamus s3plka BPMN 1ms  HOTamuM —MPHKIATHBIX
MIPOIIECCOB; ONHCAHUS CTPYKTYPHI CHCTEMBI Ha S3BIKE MOJEIHPOBAHUS
UML (Unified Modeling Language, cm. [26-27]); netanu3aiuu 0ObeKTHOM
CTPYKTYPHI ¥ TIOCIEAYIONMEeH pa3paboTKi TEKCTOB MPUKIATHBIX IIPOTPaMM;
MpeAcTaBieHusl Ipoiecca BbinojHeHus cucrembl B BPEL, Brirouas
OM3HEC-TIPOIIECCHI HA CEPBEPE MPHIIOKCHHA;

e wmomenb SOA (Service-oriented Architecture) ansi ommcaHHs CEpBHCHO-
OPHEHTHPOBAHHOW apXUTEKTYPhI POIPAMMHO# CHCTEMBI,

o wmoxenb SCA (Service-Component Architecture) Iuis cO3IaHUs CIIOXKHBIX
CHCTEM Ha OCHOBE CEPBHCOB M KOMIIOHCHTOB.

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

2.2 Mopenb cepBucoB SOA (Service-oriented Architecture)

Wnes, npemnaraemas apxuTekTypoil SOA, 3akmiouaeTcd B TPYNIUPOBAHUU Ha
CEpBEPHOIl CTOpPOHE HEKOTOPOro KOJHMYECTBO COIVIACOBAHHO pPEaTM30BaHHBIX
CepBUCOB M UX Ciyx0. ['pymmsl HOJKHBI 3a1aBaTh OTKPBITHI HHTepeiic,
COJIEpIKalllii OTMCaHNE TUIIOB BXOAHBIX/BBIXOJHBIX IIAPAaMETPOB KaXJIOTO CEpBHCA.
Ora wHpOpManmus 3amaeTcs ¢ MoMombl sa3pika WSDL u  omucaHus Tak
Ha3bIBaeMBIX OPTOB oOMeHa MeTtamaHHBIME (Metadata Exchange Endpoints). s
pabotel ¢ s3eiIkoM WSDL co3maHbl KOMITWIISATOPHI, TO3BOJIAIONINE HAa OCHOBE
TEKCTOB, HAllUCAHHBIX Ha 3TOM S3BIKE, CEPBEPHBIC M KIHEHTCKHE 3aMECTHTEIN
(mpoxcu-knaccel). OHH YYHTBIBAIOT OCOOCHHOCTH KOHKPETHBIX IPOTPaMMHBIX
w1athopM, B TOM YHCIIE A3bIKH IIPOrPaMMHUPOBAHUS Ha 3THX Iu1aThopMax, KOTOpbIe
OIIMCBHIBAIOT PEATIM3yEeMbIE OIICpPalIHU.

JlaHHBIII MexaHWU3M XOpoUIo OTpadOTaH W Uil CHCTEM, IOCTPOCHHBIX Ha
TpaaMUMOHHBIX mnpuHUunax. OH o0ecreuyuBaeT COIJIacOBaHHOCTh, SI3BIKOBYIO
HE3aBHCHUMOCTb W HHTEPONEpadesbHOCTh CEpBEPHOM M KIMEHTCKOW wvacTeid
pacripenenénHoi cucremsl. OT pa3paborynka TpeOyeTcst HammcaTh KOHTPaKTHBINA
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cepsuc cpeacrsamu WCF (Window Communication Foundation) u wcmosis30Bath
€ro B peaju3alvy KIHNCHTOB, HANMCAHHBIX B OJHOM U3 s3bIKOB — Java, Python,
Ruby win np. KiveHTsl B CBOIO Oouepelb MMECIOT Ha CBOCH CTOPOHE COOCTBCHHEBIC
3aMECTHUTENHN CEpBEpa.

Takum 00pa3oM, Ha HOBOM BUTKE Pa3BUTHS WH(POPMAIIMOHHBIX TEXHOJOTHIA MOKHO
HAOIIOAaTh BOCIPOM3BEICHUE OCTHIKCHUH, TONYYCHHBIX ele pa3paboTYuKaMu
MIPUHITUIIOB, MTOJIOKEHHBIX B OCHOBY MeToga RPC ymaneHHOTo BBI30Ba MPOIEYPHI:
KITMEHT o0paraercs K JJOKAIFHOMY 3aMECTUTENIO cepBepa (Ha 3TOT BHIIIOJTHEHHOMY
B BHJE NMPOKCH-KJIAcca), 3aTEM CeTeBasi CIy>kK0a BBI3BIBAET METOJ, PEaTN30BAHHBII
Ha yZJaleHHOM cepBepe. [Ipum 3TOM HEMOCPEACTBEHHO K CEPBUCY OOpaIrmaercs
JIOKaJbHBIN 3aMECTUTENh KITUeHTa (IPOKCHU-KIIACC).

Mooenv SOA — »>T0 HAOOpP MNPUHIMIIOB W CPEIACTB CO3IaHUS CHCTEMHOTO
NporpaMMHOr0 ofecreueHuss ¥ TPHUKIAAHBIX TporpamMHbix cuctem (IIC) wu3
COBMECTUMBIX U YHH(pUIMPOBaHHKIX cepBUcoB. K npunnunam SOA oTHOCATCS:

1.  Apxurektypa, KOTOpas HE MpUBsI3aHa K ONPEIEIEHHON TEXHOJIOTUH.

2. HesaBucumocts OpraHu3anuu CHUCTEMBI oT HCIIONIb3yEMOH
BBIYHCIATENEHOW TATPOPMBI (TUIaTGOpPM) U OT MPHUMEHSEMBIX S3BIKOB
POrpaMMHPOBAHHS.

3. Hcmonp3oBaHWE CEpPBHCOB HE3aBHCUMO OT KOHKPETHBIX IPHIOKEHHH
BBINOJIHAETCST €IMHOOOPa3HbIM MHTEPPEHCOM U SBISIETCS MHCTPYMEHTOM
JUIS TIOCTPOCHUSI CHCTEM U3 CEPBHCOB.

Yuupukanuuss nposiBISICTCS Kak THNU3alus (QYHKIHOHATHHOCTH CEpBHCA U €ro
XapaKTEePUCTHUK, a TAKKE S3bIKOB OIUCAHHS CEPBHUCOB U HMX B3aMMOJCHUCTBHSI.
Oo6vexkt SOA  —  cepBUC, KOTOpBI  oOmamaeT  crenuUIHMPOBAHHON
¢bynkuponanpHocThio (Function) m kauectBom (Quality service). Takue cepBHCHI
ompeziesieHbl craHjapramu  komutera W3C HM  HMMEIOT CICAYIOIIMEe YPOBHH
KOMMYHUKAIIU:

e mpaHcnopmuslil yposers (transport layer) mist oOMeHa TaHHBIMU;

®  YPOBEHb KOMMYHUKAYUOHHO20 cepsuca (service communication layer) mis
OTpeIeTICHHUS BLICOKOYPOBHEBBIX MPOTOKOJIOB;

® yposenv onucanus cepguca (service description layer) u cBS3aHHBIX C HUM
nHTEp(PEicoB;

e yposenv Ousnec-npoyeccos (business process layer) mis peamm3anuu
OWM3HEC-TIPOIIECCOB U IIOTOKOB pabOT CPEICTBAMHU CETEBBIX CIYXKO;

® ypogenv pecucmpayuu cepgucos (service registry layer) B peectpax
CETEBBIX CIYKO JUTs UX MyOJIMKAIMK, IOMCKA U BHI30BA C UCIOJIB30BAHHEM
ux WSDL unrepdeticos.

TexHonorust odecrieueHns KauecTBa CETEBIX CITYKO UMEET CIIeYIOIe YPOBHH:
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e nonumuxa (policy layer) s onucaHusi MPaBUII M YCIOBHH NPUMEHEHHsI
CEpPBUCOB;

e OesonacHocmob (security layer) mms ommcaHus 0e30mMacHOCTH  CIyXO
(aBTOpHM3anys, ayTeHTH(HUKALMA U PACIIPEASNICHHBIA A0CTYI);

e mpansakyuu (transaction layer) Ui yCTaHOBKHM ITapaMeTpOB OOpAILEHUS K
cepBHCcaM M 00ecIeYeHUs Ha/IKHOCTH UX (QYHKIIMOHUPOBAHMS;

o ynpasienue (management layer) ciyx6amu.

TexHoMOTMYECKMH (YyHIAMEHT CETEBBIX CIYXKO cocTaBIstoT (puc.1):

o nabop azwikoe — XML, WSDL, BPREL, BPMN wu ap. s peanu3anuu
0a30BBIX CBOMCTB CETEBBIX CEPBUCOB, O0ECIIEUCHHS WX B3aUMOJCHCTBUS
MexXIy coboit B cooTrBeTcTByIommX cpenax (SOA, SCA u ap.);

®  NOCMABWUK YCIyeu, KOTOPBIA OCYILIECTBISIET €€ pealn3aldio B BHIE
CETCBOW CITy>KOBI, NMPUEM W BHIMOJIHEHHUE 3alpoOCOB IIOJIb30BATENCH, a
TaKKe MMyOIMKaIMIO CBEJICHHUI O CEpPBUCE B COOTBETCTBYIOIIEM PEECTPE;

e peecmp (xatanor) ciayx0 UDDI comepxut B cebe OMOTHOTEKY CEpBUCOB
JUTSL TIONIb30BATENeH, a TAKXKE CPECTBA UX TMOMCKA M BBI30BA C IMOMOIIBIO
3aMpOCOB, KOTOPBIE MOCTYMAOT OT TOCTABIINKOB CEPBHUCOB Ha MOJIYyYCHHE
CEPBHCOB; peecTp ciyk0 odopmisieTcs: Kak CTaHIapTHAs CETeBas CIyx0a,
ajjpec W Jpyrue MapamMeTpbl JOCTyma K KOTOPO#M 3apaHee W3BECTHBI
MOCTABIIMKAM CITY)K0 U MX MMOJIb30BATEIISIM;

e [I0JIB30BATENb WIN nompebumens cepsuca (MPUIOKEHHUE, MPOTPAMMHBINA
MOJYJb W JIp.), KOTOPBIA OCYLIECTBIISIET MOUCK M BBI30B HEOOXOAMMOIO
CepBHCAa M3 PEecTpa ONHMCAHUS CEPBHCOB, a TAKXKE HCIOJIb3YeT CEPBHUC,
NIPEJIOCTaBJICHHBI ~ TIPOBAiilepOM B COOTBETCTBMHM C  3aJaHHBIM
uHTepheiicom.

CBsi3b MKy IMOCTABIIMKOM U TOTpebureneM (puc. 1) OCyIIECTBIAETCS uepes3
HTTP u XML-cooOmeHus ceTeBOi cpeibl, KOTOpas HCIONb3YeT HHTEePPEHCH
cereBblX cnyx0. IlocpenHUKOM MEXIy OSTHMH CEpBHCAMH M HPHIOKCHUIM
ABISIETCSL  nmpoeatioep, KOTOPBI  oOecreynBaeT  B3aMMOJCHCTBHE  MEXAY
MTOCTABIIMKAMA W TOTPEOUTEISIMA C TIOMOIIBIO CPEACTB ONHCAHWS W Teperadu
cepsuco WSDL, SOAP, XML.

Jus momydeHuss cepuca B apxurektype SOA BBIIONHAIOTCA CIEXYHOIUE
OTIeparnuu:

1) my6mukamus cepsuca WSDL ¢ nensio obecnieueHust TOCTyIHOCTH (depes
BBI30B) MOJIB30BATEIIIO CEPBHCA U €T0 MHTEpdeiica;

2) TOHWCK cepBHCa B peecTpe ¢ momomsio mpotokoina SOAP m 3amaHHBIX
KpUTEPHEB,;

3) cBa3e ¢ peectpom UDDI gepes omnmcanue moyib3oBaTeseM HEOOXOIUMOTO
CepBHCa, KOTOPBIA MOXKET MPEAOCTABIITHCS B TaKUX Moaessix kak DCOM,
CORBA, DBMS, NETuT. .
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Puc.1. Illocmaswuku u nompebumenu cepsucos 6 cemu.

[Ipn sTom mpemycMaTpuBaercs, 4To B peecTpe apxUTeKTypbl SOA copmepx urcs
omucaHue cepBuca C (OpPMATOM 3alpOCOB TOJB30BATENsl K IPOBanAepy,
cofiepKameMy B cebe MepedyeHb OIMCAHMH CEPBHUCOB, KOTOPBIE MOTYT OBIThH
BBI3BAHBI COOTBETCTBEHHO C OITyOJINKOBaHHBIM HHTEp(EicoM cepBHca.

K 6a30BbIM (pyHKIMSIM yIIpaBII€HHS KOMIIOHEHTAMH | CITy>KOaMH B ONlepalinoHHOMN
cpene OTHOCATCS:

® TOHWCK HEOOXOJWMBIX pecypcoB (KOMIIOHEHTOB, reuses, assets, artifacts,
CITy0 u 1p.) ;

e JIOCTYII K Ha3BaHHBIM pecypcam;

e opraHu3anys oOMeHa MH(POPMALUK MEXIy KOMIOHEHTAMHU, pecypcamMu H
cIryx0amu;

® JIMHAMUYECKOe yIpaBJieHne (YHKIIMOHHPOBaHNEM 3aJlaHHOM
COBOKYMHOCTH pecypcos B [IC.
Monens cepBucoB IIC Oasmpyercs Ha yHHU(UKAIMH W COBMECTHMOCTH, YTO
mo3BoisieT paccMmarpuBath [IC kak Habop cepBHCOB, (YHKIHOHATBHOCTH U
B3aMMOJICHCTBHA. Y HU(DHUKALHS TOCTUTACTCS ITyTEM:

® THUIIM3alMU (byHKHI/IOHaJ'ILHOCTI/I CCPBHCA U UX APYIUX XapAKTCPUCTUK;

® [pUMEHCHHA YHH(PHUIMPOBAHHBIX SA3BIKOB JJISI OIMCAHMS CEPBHCA M HX
B3aMMOJICHCTBHS,

® HCIIONb30BAaHUS CTAHAAPTHBIX 0a30BBIX TEXHOJOTH.
OToeNBHBIA KI1ACC CPEICTB YHUHKAIIA COCTARBIET OHTOVIONVST — MOITM W CJIOBAPH, KOTOPBIS
O0RCTICYHBAIOT COITIACOBAHNE TEPMUHOB 1 TIOHSTIVI SB3bIKA OIHCAHKIS OSPBHCOB HA YPOBHE CeMaHTVKU. B
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KAYeCTBe CTAH/IAPTHBIX GA30BBIX TEXHOIOMMIA TIPH PEATTBALIN OSPBHICOB HCTINIE3YIOTCS: MOZRNb KIVEHT-
OCePBep, YHU(HI POBAHHBIE KOMMYHHKAI IMOHHBIC IPOTOKQTBL, KOMIIOHCHTHBIC MOTITI M T. 1,
Mojens city»KObI CEPBHCOB 00ECIICUNBACT:
e juHamu4ueckoe pacumpeHue (ynkuumonansHoctu I1C 3a cyer moucka u
IpuBJIeYeHH B chepy 0OpabOoTKH HOBBIX CEPBUCOB;

e TIOBBIIEHME MacmiTaba M YIydlleHHEe BO3MOXHOCTEH KOMMYHHUKAIUU
MEXAYy OTHCIbHBIMH OJJIEMEHTAMH CHCTEMbl 32 CYET CTaHZApTHOTO
MeXaHH3Ma MTOJKITIOYECHUS CEPBUCOB Uepe3 X HHTEPPEHCHI;

® TIOBBIHICHHUC SA3BIKOBOI'O YPOBHA KOMMYHHKAlIUHW CUCTEMbI C KOHCYHBIMU
IIOJIB30BAaTCIISIMHU.

[punnumnst pa3pabotku I1C n3 roTOBBIX KOMIIOHEHTOB MIOBTOPHOT'O MCIIOJIB30BAHUS
(KITA), cereBpIX (M HE TOIBKO CETEBBIX) CIyX0, HUHTEP(EHCOB, MaHHBIX,
apTeakToB U T. 11.:

® KOMIO3HIMOHHOCTh cucteM U [IC W3 KOMIIOHEHTOB, WHTEpQEHCOB U
CEPBHCOB C UX CBOMCTBAMU M XapaKTEPUCTHKAM, a TAKIKE MEXaHU3MaMH HX
KOMIO3WIIUN  (arperau) W  TpaBWIaMH  B3aUMOJICHCTBUS B
WHTETPUPOBAHHBIX Cpelax;

e xomnoHeHTHas umxeHepus (CBSE), kak pesrensHocTs 1o co3panuto I1C
n3 roroBeix "neraneit" KI1M, 6a3upoBanHast Ha cucTeMe KilacCU(HUKALUK 1
katanornzanuu KIIM, cpenctBax ux yHH(UMKanuy, CTaHAApTH3aLUU U
unterpanun ux B IIC ¢ momomnipto CTaHZApTHOTO XU3HEHHOIO IIMKJIA
(K1), maumHAs OT WPOILECCOB HHKEHEPUH TpeOOBaHMIA, pa3padOTKH,
9KCIUTyaTanuu ¥ yHnatoxenus [1C;

e unteponepadensHocTh KITU u TIC, kotopas 6asupyercs Ha uHTepdeiicax
W CTaHAAPTHHIX IMPaBUIAX B3aUMOJICHCTBUS KOMIIOHCHTOB U CEPBHCOB
MEXIy co00il B mpolecce WX HHTErpaldd s paboThl B Pa3HBIX
TETePOrCHHBIX Cpeiax;

® BapHAHTHOCTh Kak crocoOHocTh pecypcoB KIIM u cepBHCOB Ciiy)0 K
M3MeHeHHsIM (yJalieHne He3aBEepLIeHHBIX (GYHKIMH uin jobaBlieHne
HOBBIX (yHKIMOoHANBHBIX KIIW B koH(MUTYypannonuyto crpykrypy I1C u T.
IL).
Cepeuc SOA — »10 yHKIWS, SBISIOMNIAsICS YETKO  ONPEACIICHHOM,
CaMOJIOCTAaTOYHOW W HE 3aBUCSIICH OT KOHTEKCTa WM COCTOSHHUS IPYTHUX CITYkKO.
CepBuc ompenensercss Kak eIWHUIA PadOThI, BRITOMHIEMAas OT UMEHH HEKOTOPOTO
WH(POPMAIIMOHHOTO CYOBEKTa-TIOIb30BaTeNsl WIH TporpaMMbl. KIHEHT MokeT
M30MpaTh CEPBUCHI OT PA3HBIX MOCTABHIMKOB. Kaxkmas ciry:x6a MOXKET pa3BUBATHCA
1 OBICTPO TOCTABIATHCSA KIMEHTY OTACIBHO OT APYTHX.
I'maBHast wpes cepBucHoro moaxoma SOA COCTOMT B TOM, 4YTOOBI CO37aBaTh
HeOoJIbIINe He3aBUCHMBbIE KOMIIOHEHTHI (KaK CEpPBHCHI) U cOOMpATh UX B OOJIBLION
pacnpesieNieHHblid M0 rI00AbHOM CEeTH KOMIUIEKC (ApXHMTEKTypy) MHOA 3aladu
KOHKPETHOTO KiIMeHTa. DyHKIMOHAIbHBIE CEPBHUCHI, KaK OOBIYHBIC MPOrPAMMHEIC

134



Tpyast UCIT PAH, Tom 27, BB 1, 2015 1..

MOJyJI, MOTYT OBITH pacIpenesieHbl 10 BBIYUCIUTEIBHBIM CUCTEMaM U 00JanaTh
CIOCOOHOCTHIO K B3aMMOJICHCTBHIO TOCPEACTBOM JIOKAJIBHBIX W/WJIHM TII00ATbHBIX
ceredl. MHTepdhelic Takux MOIyJIeH HE 3aBUCUT OT TEXHOJOTHH WIH TUIATQOPMEI, B
paMKax KOTOpPOH OHM peasln30BaHbI.

Busnec-nporiecc onpepensercs Kak HaOOp B3aUMOCBS3aHHBIX 3a]1a4, OTHOCSIIAXCS
K JEJIOBOM JeATEIbHOCTH, HMEIOUIMI HadajbHble M KOHEUHBIE TOYKU JUISt
MTOBTOPEHUS HEKOTOPOH 3a/1a4H.

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

CepucHo-koMIOHeHTHas apxutekrypa (SCA, cm. [11-12, 28]) nmpennasnadena s
paboThl ¢ KOMIOHEHTaMH, MOJYUHSIOUIMMUCS CaMbIM Pa3HbIM CIELH(DUKALIAM,
pa3paboTaHHBIM pa3IMYHBIMM KOMIAHWSIMH: C KommnoHeHTamu EJB cepsepa
npunoxennit J2EE kommanum Sun Microsystems, ¢ CeTeBBIMH CEPBHCaMH,
O6"I)€KTaMI/I IJIaHUPOBAaHUA, KOMIIOHCHTAMH JOCTyIlla K 6a3aM JaHHBIX, K
unpopmaumonsoit cucreme npeanpusitus (Enterprise Information System, EIS) u
Ap.

Apxumexkmypa SCA oOecriednBaeT AOCTYIl K CEPBHCHBIM KOMIIOHEHTaM H
OIIpeZiesIsieT 3aBUCHMOCTH MEXAYy HUMH 4epe3 anmapar ccbutok. Kommonentsr SCA
cucrembl IBM WebSphere Integration Developer (uHcTpymMeHTapuii s
pa3pabotku mpminoxkeHnid Ha Ttuiatgopme Eclipse) MoryT OBITH ymakoBaHBI B
MOIYyNb IJI BBIIOJNHEHHS CepBHCHOTO Momynsi ¢ WebSphere Process Server —
skBuBanieHTHOr0o EAR-¢aiiny J2EE u HekotopbiM apyrum (puc.2). IToamomymnu
J2EE u apredaktsl ynakoBbiBatoTcsi ¢ MoxysieM SCA. DTo MO3BOJISET 3alyCTUTh
cepBuc uepe3 moaenb SCA u nepenaBath JaHHBIE TP WHTETPAIIHH.

MexaHl/ISMI)I, KOTOPLIC UCIIOJB3YIOTCA JI BbI30Ba BHEIIHETO CEpPBUCA, HA3BIBAIOTCS
HUMIIOPTOM H 3KCIIOPTOM. OnHu cBA3aHbBI C APYTUMH TCXHOJIOTUAMH, TAKUMHU KakK
JMS, Enterprise JavaBeans win TeXHOJOTHSIMH ceTeBbIX ciyk0. SCA Moayib
no3Bosisier  obparuthess Kk Enterprise  JavaBean. Onementst SCA  MoryT
KOMITOHOBAThCSI 1 OOMEHHUBATHLCSI JAHHBIMU JIPYT C PYroM, Nepechbliasi CEpBUCHbIE
00bekTHl naHHbIX (Service Data Objects — SDO), moarotoBjaeHHbIE B HEOOXOMMOM
Bupe. OTOT wuHTepdeHc BKIOYACT ONpEAEICHHE METoJa IOIy4eHHs |
YCTaHOBIICHHWS CBOWCTBA MJaHHBIX. B pamkax wmomemn SCA CEpBHCHI MOTYT
coOupaThCcsi B pasnuuHble oOpasoBaHus (xopeorpadum). OHH HCHOIB3YIOT
apxutektypy SOA W/MiM CO3/al0T HOBBIE CEPBHUCHI Ui UX KOMOHMHHUPOBAHUS M
KOH(UTypUPOBAHNS.

Kitro4ueBbie poOLEcChl AJ1s CIIOKHBIX MPUIIOKEHHH — paspadboTka KIIU u BHenpeHue
SOA-cepucoB u SCA. [lns OankoBckoir chepst B IBM paspaboran Habop
KOMITOHEHTOB B pamkax noptaina WebSphere Portal (Process Server, WebSphere
Service Registry and Repository, WebSphere Enterprise Bus, WebSphere Portlet
Factory, WebSphere Application Server), a Tak’ke COOTBETCTBYIOIINE HHCTPYMEHTHI
pa3paboTKK HOBBIX MPHIIOKEHUHA U3 CEPBUCHBIX KOMIIOHEHTOB U CIIy>k0. OCHOBHBIE
OCOOCHHOCTH TMpeAjaraeMold TEXHOJOTMH — HaludhMe B HEW W IIHMPOKOe
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UCTIONb30BaHNE TOYEK M3MEHYMBOCTH, BapHUaHTOB HCIONb30BAaHUSI U CPENbI
BBIIIOJIHCHUS.

Kaxnoe npuioxkeHHe COCTOMT M3 OJHOrO WiIM 0Oojiee KOMIIOHEHTOB WM HX
0o0beMHEeHNH, CBSI3aHHBIX MeXIy cobol wuHTepdelicamu cepBucoB. Jlis
peanu3anuu  OM3HEC-CEPBHCOB B  KOHKPETHOE IPHIIOKEHHE HCIOJIB3YIOTCS
OIIpeJIeTICHHblE OM3HEC-IIeNIM, KOTOpbhle OO0JeT4yaloT pa3paboTKy, NMpHMEHEHHE H
ITOBTOPHOE MCTIOJIB30BAHHUE B HUX TOTOBBIX PECYPCOB.

XapakTepUCTHKH TPHIOKEHHS MOXKHO COIJIACOBBIBATh CO  CHEIU(HIECKUMHU
MOTPeOHOCTAMH KIIMEHTa (TO €CTh IPOBOANTH KOH(UTYPHPOBAHUE TPHIIOKCHHUSA),
UCTIONB3Yysl TaKWe JJIEMEHTHI, KaK CTaHAapThl OusHeca, OHM3HEC-TIPaBUIIA,
corjaimieHusi o0 ypoBHE OM3HEc-cepBHCa W IapaMeTpbl KoHpurypamuu. Tak,
¢ynkus Dynamic Profiles WebSphere Portlet Factory oGecneunBaeT BBICOKYIO
JMHAMHYECKYI0 KOH(UTypaluIo 1oJIb30BaTeILCKOT0 nHTepdeiica.

CepBHCHl ypOBHS TPEANPUATHS 3aIllyCKAIOTCA Ha y3J€ CEPBHCOB MPEIIpUATHS,
KOTOPBIN COIEPKUT MPOAYKTHI, 00ECIIeYHBAIOIIUE CEPBUCHI JaHHBIX, 0€30I1aCHOCTD
U npyrue ciyxObl HHQPACTPYKTYyp, HaIpUMEp, CUCTEMHBII peectp ciryx0. Cepsep
karasoroB Tivoli (Tivoli Directory Server) oOecneunBaeT HHPPACTPYKTYPY
oGJyierdyeHHoro mporokona jpocryna k karamoram (Lightweight Directory Access
Protocol, LDAP), sBnsromerocss OCHOBOW IJIs YTpaBIICHUS HWACHTH(QHUKAINCH.
Peectp WebSphere Service Registry and Repository maeT B0O3MOXHOCTH
MpoBaiepaM perucTpupoBaThCs, a KIMEHTaM — BBIONPATh CEPBHUCHI.

/— Kommnonent \\

- |-

P - ra - .
o - Koneunslii buinec Janawm ana | (- rend .
| RN I BPEL [ ABTOMAT ] [ npasina | |corpyamikos| | CeneKTOp .‘:ﬁwﬁ?g;?n:

Tuns: peansayim

Puc.2. Obwas cxema cepsepa SCA IBM.

Moodenv SCM mipencrapiser co00i 0000mEeHre 00hEKTHO-KOMIIOHEHTHOW MOJIEITH
cemeiictBa mporpaMMmHBIX TpoayktoB (CIIII, cm. [1]). B He#t kaxnabpri dieH
aBisieTcs cucremMor ymaneHHbIX KIIM, xoTopele 0OMEHMBAIOTCS T€TE€POTCHHBIMHU
JAHHBIMH ¥ TIPEJOCTABIIIOT CEPBHUCHI PEATH3ALUN C MHOKECTBOM OOIIMX CBOMCTB;
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KOMIIO3UIIUEH CETEBBIX CEPBUCOB, KOTOPHIE MOAJIEPKUBAIOT HEKOTOPBIA JEIIOBOM
npouecc. JlaHHas Mozenb OopHeHTHpoBaHa Ha oOecneyenue anantuBHocTH [IC K
MEPEMCHHBIM YC10BUAM HUCIIOJIb30BAaHUsA 3arpocoB K (byHKL[I/IﬂM u
00pabaThIBacMBIM UMH T€TEPOTCHHBIX JaHHBIX. B HMHTEpecax 3TOW MOMNEPKKHU YIS
nporpammHOil peanusanuu [IC HCIONB3YOTCS MEXaHU3MBI CEPBHUCHBIX OOBEKTOB
naaHbIX (SDO) n cepBucoB nocryna k HUM (DAS). OHM no3BOJIAIOT pa3MexeBaTh
kox [1C u xon moctyma k 00padaTbIBAEMBIM JaHHBIM.

Monens SCM st peanuzanmu [1C mpencrasieHa B BUe:

ScM = (N, ID, MD(N), MI(ID), SR),
rae N-—wums [IC,

ID—unenrtudukarop SCA;

MD (N) —  IIOOAMOJIEIb a6cmpa1<mnblx cepsucos, 0T06pa>KaIOLua;1
motpebHoctn [IC B (YHKIMSAX/DAHHBIX HAa MHOMKECTBE OMHAPHBIX
OTHOIICHWH, KOTOpBIE 3aJal0T B3aMMOCBI3M MEXIy aOCTPaKTHBIMU
CepBHCaMU;

MI(ID) - wuumepdelichas TIONMOJIEIh HAa MHOXECTBE WHTEpP(EICOB,
KOTOpBIE pean3yIOT a0CTPAaKTHBIE CEPBUCHI HAa MHOXECTBE OMHAPHBIX
OTHOIICHHUH U 3a[1aI0T B3aNMOCBSI3aHHBIE HHTEP(EHCHI;

SR=(R, RR)— NOOMOJEIb CEPBUCHbIX PeCYPCO8 PEeaTH3alii HHTEPPEIHCOB
MI (ID) ma MHOXeCTBe R pecypcoB W RR OWHApHBIX OTHOIICHUI,
KOTOPBIE 3aJaf0T B3aUMOCBSI3H MEXAY OSTHMH PECypcoB. DJIEMEHTHI
MHOXecTBa R — cepBuchl ynamneHHbIX KIIW, ceteBble Ciry:x0bl ©
xomnosumut (composites) SCA B BHuIe 00BEKTOB CIEIHAIBHOTO THUIIA,
KoTopsle coenuHstoT cBoiicTBa KITU u ceteBbie CiTyKOBI.

2.4 CeTteBble cnyx6bl cepBepa npunoxeHun Java Enterprise
Edition (Java EE)

Cepeep npuiokenuit Java Enterprise Edition comgepskut HaOop crennpukaiuii Ha
s3pIKe Java, KOTOpble HEOOXOIMMBbI MpU PabOTe C CETEeBBIMU IMPOrpaMMaMu U
cpenctBamu. K HUM OTHOCATCS:

e MHAMHYECKas TeHepalus cepBepHbIX cTpaHu (Java Server Pages);
® CeTeBbIe CIIYKOBI,
® KOMIIOHEHTHI MOBTOPHOTO HUCIOJIb30BaHus — Enterprise Java Beans;

e ciyx0a oOMeHa coobmenusmu (Java Message Queue) u npyrue
CEPBUCHBIC TEXHOJIOTHH.

CereBas cimyx0a HACHTHPUIUPYETCS C TOMOIIBI0 YHHBEPCAIBHOTO PECYpCHOTO

nneatupukatopa URI, ee pecypcsl (cBoiicTBA W METOHIBI) ONFCAHBI Ha

cnenuansHoM si3ike WSDL. JlocTyn K pecypcam OCyIIecTBISIETCS depe3 MPOTOKOI

SOAP, kotopsrii mpeactapisieT coboit XML-3ampockl, mepeaaBaeMbie TOCPEACTBOM

HHTEPHET-IIPOTOKOJIa OTHOCUTEThHO BBICOKOTO ypoBHsA (HTTP, SMTP). CeteBrie
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CIy’)XKOBI ~ COOTBETCTBYIOT O0BEKTaM  OOBEKTHO-OPHCHTHUPOBAHHBIX  SI3BIKOB
porpaMMUpoOBaHnsd ¢ HEKOTOPHIMU BAXKHBIMU OTJIMYUSAMMU.

KitroueBbIM MOHITHEM CETEBOW CIIyKOBI SBISETCS COOOIICHUE (message), KOTOpoe
COCTOUT W3 OJHOM WM HECKOJbKUX NEPEMECHHBIX. BMECTO METOMOB KJIACCOB B
CETEBBIC CEPBUCAX HUCIIOJIB3YIOTCS OIEpPAIlH, KOTOPBIE OMPEICIIIOTCS BXOAHBIM H
BBIXOJTHBIM COOOMIeHUsIMU. Jlanee MpHUBEICH MPUMEp 3arpoca, KOTOPBIH BBI3BIBACT
omepanuto cepBuca 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</gl0: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>

Juis omumcaHus OOIIENOCTYIHBIX PECYpPCOB CETEBBIX cepBHUCOB B s3Ik WSDL,
MIOCTPOCHHBIH Ha CHHTAKCUYECKOW OCHOBE s3blka pasmeTkn XML, BBeleHbI
BO3MOKHOCTH ONHCAHMS NaHHBIX CIEAYIOIUX TUIIOB!

cTpoka (xsd:string),

neneie uncna (xsd:int, xsd:long, xsd:short, xsd:integer, xsd:decimal),
yucna ¢ miaBatorei 3amsatoi (xsd:float, xsd:double),

nmoruyeckuii Tun (xsd:boolean),

nocIe1oBaTenbHOCT OaiiToB (xsd:base64Binary, xsd:hexBinary),
nata u Bpems (xsd:time, xsd:date, xsd:g),

00bekTH (xsd:anySimpleType).

B  kauectBe  mepeMeHHbIX  JUIs  COOOIIEHMH  MOXXHO  HCIIOJb30BaTh
MOCJIEI0OBATENILHOCTH, CO3JaHHble M3 (DUKCHPOBAHHOTO KOJMYECTBA MEPEMEHHBIX
MIPOCTHIX THIOB, IpPUYEM B Havaje [EKJIApUPYIOTCS THUIBI, KOTOpble OyIayT
nucnosp3oBatbes B ciayxOe. Tunmuneiiik WSDL-¢aiin umeer Takyro npuMepHYIo

CTPYKTYDY.

138



Tpyast UCIT PAH, Tom 27, BB 1, 2015 1..

Trudy ISP RAN [The Proceedings of ISP RAS], vol. 27, issue 1, 2015.

<wsdl:definitions [..]1>
<!-- Jlekjapauysa THUIOB 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>
<! -- Jlexylapauus 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>
<!-- Jlexjlapaumm omnepaumm -—->
<wsdl:portType name="MyService'>
<wsdl:operation name="someMethod">
<!-- BxomHbBlE COOOMEHMUS ——>
<wsdl:input message="impl:someMethodRequest"
name="someMethodRequest'™>
</wsdl:input>
<!-- BuIxOZHOE coOOmeHMe —->
<wsdl:output message="impl:someMethodResponse"
name="someMethodResponse">
</wsdl: output>
</wsdl:operation>
</wsdl:portType>
<!-- Tlexjapaumusa cBa3m 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>
<!-- Tlexnapauwus Beb-cepBuca -->
<wsdl:service name="MyServiceService'>
<wsdl:port binding="impl:MyServiceSoapBinding"
name="MyService'>
<wsdlsoap:address location=[..]/>
</wsdl:port>
</wsdl:service>
</wsdl:definitions>

[IpuBenennoe nanee WSDL-onucanne npruHaAIeKHUT ceTeBol ciryx6e MyService ¢
€IMHCTBEHHBIM METOJAOM String someMethod (double arg(0, boolean
argl). Jns Bb30Ba MeToJa CreHEPHPOBAaHbI JBa THIA JaHHBIX, KOTOpHIC
COOTBETCTBYIOT BXOJHBIM M HCXOJHBIM apryMeHTaM MeToJa. OTH THIIbI
npuMeHstoTcss B omucaHusax someMethodRequest m someMethodResponse —
BXOJHOTO M BBIXOJHOIrO cooOmeHus it omnepanuu someMethod. Omneparyu
JIeKIIapUpYIOTCsl B oncaHuu uHTepdeiica cinyxObl (nexnapanus wsdl:portType) u
onucanue npuBsizku cayxO0bl kK SOAP (mexnapauust wsdl:binding). Ipuuem Bo
BTOPOM CjIy4ae TaKXke oOroBapuBaercs cmoco0 BbeoBa (<wsdlsoap:body
use="literal"/>). 3a cuet 3TOro paspemiacTcs MPU BHI30BE OMEPALUHU HCIIOJIb30BATh
TE K€ Ha3BaHWs MapaMeTpoB, 4YTO M B Meroje Kiacca. B konue WSDL-daiina
HaXOJUTCs AeKIapanus ceTeBoi ciryxObl (<wsdl:service>), B KOTOPO# comep>KUTCs
HHpOpMAIHs 0 pacroyiokeHun (mapamerp location).

Ha ocroBe WSDL B cpene Eclipse umeercss BO3MOXHOCTh ONMHUCHIBATh KIIMEHTHI
CETEBBIX CITyKO B Bre IATH Java-daitinos:

e gokarop cepBuca (service locator), KOTOpPBI  BBITOJHSCT
HaXOXJCHUE BeO-CepBHUCa;

e uHTep(elic T0KaTopa;

o meHTcKud 3amectutenb it SOAP-ces3u (SOAP binding stub) ,
TpeIHa3HauYeHHBIN U cocTaBlieHus U pazoopa SOAP—coobmenws;

e unrepdeiic cepauca;

® CepBEepHBI 3aMeCTHTENb (MPOKCH-KIACC), KOTOPBIA pealn3yer
nHTepdeiic; NCIONMB3YIOMNI KINSHTCKANA 3aMECTHUTENh U JIOKATop
JUTA JOCTYIA K OTIEpaIHsM CITy>KOBI.

His cepuca MyService aBTOMaTHYECKH CO3MAIOTCSA KJIACCHI M HHTEPQEHCH -
MyServiceServiceLocator, MyServiceService, MyServiceSoapBindingStub,
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MyService, MyServiceProxy (B mopsiake ux omnmcanusi). OOparieHne K Onepariu
MyService.someMethod BBITIISLIUT TaKKUM 00pa3oMm:

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

[porpammuas cpena Windows Communication Foundation (WCF) ucnons3yercst
JU1st oOMeHa JaHHBIMH, KOTOpbIe BXOIAT B coctaB cpeanl .NET Framework [29-30].
Ona sBHsSeTCS JIOTHYECKHMM pa3BUTHEM TEXHOJOTHHA ceTeBbhIX ciyx0, .NET
Remoting u DCOM.

B ocnoBe WCF nexur apxutextypa SOA. Tem cambiM mpenrnoyiaraetcs, 4YTo Ha
CTOpOHE cepBepa paboTaeT HEKOTOpOE KOJMYECTBO CEPBUCOB, KOTOPBIC
MIPEACTABISIOT COOOH IpymITy olepaltii, onpeaeseHHbIX B HEKOTOpOM HHTepdeiice,
U KOTOpBIE IIOJNy4aloT a0CTpaKTHBIE BXOJHBIE/BBIXOJHbBIE ITapaMeTpbl. Bce 310
omuchiBaercst Ha si3bike WSDL U MokeT OBITh cIeNaHO JOCTYIHBIM YAaJIeHHBIM
KIMEHTCKAM TIPHJIOXKEHUAM dYepe3 TMOpTel oOMeHa MeTamaHHbIME (Metadata
Exchange Endpoints — mex-endpoints). DTO TO3BONAET MONXYYHUTH 'LIEIEBEIC
JaHHBIE" CITy’)KO MyTeM MOAKIIOYCHHS K 3TOMY HHTep]encCy, a TakkKe IMOIyJUTh
ONHCaHMUA CIy’K0 M BCeX MX OIepanuid 4epe3 CepBEPHBIC 3aMECTHTENH (IPOKCH-
KJIacChl), crienupuyIeckue JUisi 3aaHHOTO s3bIka WK miatdopmbl. KieHTsI B CBOO
oyepelb UMEIOT Ha CBOEH CTOPOHE KIIMEHTCKHE 3aMECTHUTENH, KOTOpPbIE COZIEpIKaT
CCBUIKM Ha COOTBETCTBYIOIME OIEpallMi Ha CEpBEPHOI cTopoHe. Takum oOpaszom,
BbI3OB JIOKAJIbHBIX METOAOB IIPOKCH-KJIaCCa MPHUBOAWUT K BbI3OBY MCETOI0B
COOTBETCTBYIOIIEH CITy>KOBI.

B cocraBe nporpammuoil cpeast WCF MS.NET umeercss TEXHONOTHSI CETEBBIX
ciyx0, a takke (abpuka cepBucoB. OCHOBY TEXHOJIOTHH COCTABILSIFOT CXEMBI,
“perlienThl”’, METONBI W CpEACTBA MMOCTpPOeHHS (aOpuK pa3HOTO Ha3HAUCHUS.
®abpuka cepBucHBIX mporpamMMm B WSF Brurouaer HaOOp MOJE3HBIX PECYpPCOB,
OOKOB KOIa, MOKyMEHTAaIWd, O0Opa3lbl MPHIOXKCHUH, aBTOMATH3NPOBAHHEIC
nHcTpymeHThl U naketsl Visual Studio Industry Partners (VSIP) anst co3nanus Ha
WX OCHOBE IIPOTPAMMHBIX KOMIUIEKCOB JUISI HECTaHIAPTHBIX AaIlapaTHBIX
ycrporictB. Komnanuns Microsoft cozgana Habop peKOMEHIAINH, CXeM H METOJIOB, a
TaKK€ CTaHAAaPThl UX BBINTOJTHCHUS pa3pa6OT‘II/IKaMM TOTOBOH MMPpOAYKIIUU.

dalbpuka cepBHCOB NPEIOCTABISIET PEKOMEHIAINK IJISl UCIIOJIb30BAHUS CEPBHCOB
IpU TPOEKTUPOBAHMUM W KOHCTPYHPOBAHUM HEKOTOPOTO HPWIIOKEHHUS, KOTOpPbIE
HakarumBatorcs B xpanmwiumie Global Bank. K Hum ortHOcsaTcs ASP.NET mis
ucnions3zoBanus B WCF. Jlannble GaOpuku nporpaMm M cepBUCOB 0a3sHpyIOTCsS Ha
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TrOTOBOM Ha0ope TPOrpaMMHBIX 3JIEMEHTOB U PAa3HOTO pOAa CEPBHUCOB,
cnemuduyeckux gt MS.NET (cwm. [1, 2]).
B ocHoBe ¢dyHkmonupoBanus nporpammuoii cpeabl WCF jexar Tak Ha3bIBaeMbIC
KOHe4HbIe ToukH (endpoint), 4to cocrasisier cBs3b "Address — Binding — Contract"
("ABC"). Kaxxnast cocraBisifoiasi HrpaeT BaXXHYIO pojib B ONpeeJICHUN KOHEYHOM
Touky. Kommonent "Address" conepXuT yKka3zaHne MECTa PacIoyIO>KeHNsT KOHEUHOH
Toukn (moprta). Azmpec MOKeT OBITh Kak aOCONIOTHBIM, TaK M OTHOCHTEIHHBIM
(otHOCHTENMBPHO 0a3oBoro anpeca). Kommonent "Binding" 3amaer mpuBs3ky w,
(bakTHYECKH, ONMpPEAEIAET TPAHCHOPTHBII IPOTOKOJ, HA OCHOBE KOTOPOro OynmeT
MPOUCXOaUTH B3aumoaetricteue. B monenn WCF onpenenen psa Ki1acCOB-PUBS30K,
HanpuMmep, BasicHttpBinding  (npocras npuBsiszka Ha ocHoBe HTTP),
NetTcpBinding (mpuBsizka Ha ocHoBe Tpancmopta TCP ) u T.1.
Kommonent "Contract" 3aaeT KOHTPaKkT, HA OCHOBE KOTOPOro OyJeT MPOUCXOAUTh
B3aUMOJICHiCTBUE KIIMEHTa M cepBepa. (DaKTHYECKH, OIpeJielieHne KOHTpPaKTa
periaMeHTUpyeT OIepauuu Uil OKa3aHus cepBepHod yciayru. Ha ocHoBe
KOHTpPAaKTa Ha CTOPOHE KIMEHTa CTpOUTCs mpokcu-knacc. MHTepdetic Icontract
COJIEP)KUT OIUCaHKe aTprOyTOB W OIEepaluil Nepesadn JaHHBIX OT OJHOTO
cepBUCHOTO 00OBeKTa KimeHTa (Service consumer) K apyromy (Service
provider). x onmcanue 3amaercs B s3pike XML. Ilepenava naTepdeiicos
MEX/y HUMH BBINOJHSAET IMPOTOKOJ, B KOTOPOM 3aJal0TCs aTpuOyTHl U
onepanun wuHTEep(eiica. Matepdelic Icontract 3amaercs COOOIMCHUSIMHE
BHUJA:

1. cepBuC onepanuii, BI3bIBAEMbIX KIMEHTOM;

2. ¢ynpameHTanbHbIX naHHbIX (int, float, string u ap.) AJst nepenadu ux

4yepe3 CEPBUCHBIC CITYXKObI;
3. 00 ommOKax, KOTOpbIE MOTYT COAEPKAThCS TP Mepeaadr KOHTPAKTOB
KIIMEHTY B 00paTHO;
4. omepanuii mpsIMOTO B3aNMOAEHCTBHS 0OBEKTOB MEXIY COOOM.

Ot coobmieHust 3amaioTcss B sa3bike XML ¢ momompio mpotokonma SOAP B
KOHBepTe (puc.3) cueayromero Buaa:

<?xml version="1.0" 7>
<env:Envelope xmlns:env="http://www.cbsystematics.com">
<!-Kousept npotokona SOAP->
<env:Header>
<!- 3aronoBok nporokona SOAP->
</env:Header>
<env:Body>
<!-Teno nporokona SOAP->
</env:Body>
</env:Envelope>

B koHBepre mepenmaroTcs mapamerpbl A oOMeHa JaHHBIMH. UYepe3 HHX
MPOUCXOIUT B3aUMOJIEHCTBUE MEXAY MOJIb30BaTeNIEM M IpoBaiaepoM. [lapameTpbl
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MOTYT COJEP)KaTh OLUIMOKH, KOTOPbIE MPUBOIST K BO3HHMKHOBEHHIO PAa3HOrO poja
KOH(JIUKTOB B CETEBOH CpeJie CIIeYIOIEero BUAa:

1. HecoBmecTUMOCTH NepelaHHbIX TUIIOB JTAHHBIX B KOHTPAKTHBIX
nHTepdeiicax (Hanpumep, THI "1enoe", a mapaMeTp OIMCaH Kak
"CHMBOJIBHBIN") I HEKOPPEKTHOE OIMCAHNE HEKOTOPBIX THIIOB JaHHBIX B
KoMnoHeHTax Ha II.

2. Paznuume B mopsake 3agaHUS IApaMeTPOB B IPOTOKOJE TEpeadd
“HPOPMAIINU MEXKAY CEPBUCHBIMHA 00BEKTaMU.

3. Pazmmume B apxuTekType miatGopM 0OBEKTOB KIHEHTa U CepBEpa WIH B
KOH(QUTI'YPallMOHHBIX (ailiax B3aUMOJICHCTBYIOIINX CUCTEM.

Microsoft Sun Microsystems
| e o ||
- g g E
Service consumer / Service consumer
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> | — > -« — | |-

Conflict

Ser}'\(@ provider Service nmer'

oy Al
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et

|
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Puc. 3. Cxema e3aumooeiicmsus cucmem 6 Humepnem u 803MOHCHOCMb 03HUKHOBEHUSL
KOH@IUKMOS.

CHsTHE TaKMX KOH(JIMKTOB PEMIAETCS CHCIUANTBHBIMA  CEPBUCHBIMH
CpPEACTBaMM B3aUMOJCHCTBYIOIIMX CHCTEM, PACIOJOXEHHBIX HA CepBEpHOU
CTOpPOHE M OTMCUCHHBIX KOHEYHBIMH TOYKaMH. KIHEHT B 3TOM ciiyyae co3zmaer
COE/IMHEHUE C TOW KOHEYHOM TOYKOW, KoTopas Tpedyercss umeHHO emy. [Ipumep
CXEMBI COEJIMHEHNS CEPBHCA U KIIMEHTOB TOKa3aH Ha pHuC. 4.

Apxurexktypa WCF i1 ynoOCTBa TOCTpPOCHHUS pacHpe/esIeHHBIX ITPUIIOKEHNUN
ClleflyeT MPHUHLHUIY "CIOSHHOTO" MHpora, KoTrJa KaKABIH CIOH OTBEYaeT 3a CBOM
KOHKPETHBI ypOBEHb aOCTpPakUMM M HE 3HACT HIDKENICKAIIUE YPOBHH.
Wndpactpykrypa WCF coctonT U3 ABYX TJIaBHBIX YPOBHEH: YpOBHSI CepBEpHOI
mogenu (Service Model Layer) u xananshHoro ypoBus (Channel Layer). [epBbiit
YPOBEHb OTHOCHUTCS M K CaMOMy CepBepy, M K KIHEHTY, OH OTBEYaeT 3a
npeoOpa3oBaHHe METOZa M €ro IapamMeTpoB B COOOLIeHWE Ad Iepenadd Oosee
HU3KOMY KaHaJIbHOMY YpOBHIO. KaHaibHBIH YpOBEHb WHKAICYJIHpYyeT B cede
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MHOXKECTBO KAaHAIOB MEpeladd JaHHBIX, MCHOIB3YIOIIUX TPAHCIOPTHBIE
nportokonbsl TCP, HTTP, Named Pipes u 1. 1. Kax/plii 13 3TUX ypOBHEH CONEPIKUT
MOJIyPOBHH, B KOTOPBIE MOXET BOMTH JIOOO0# 1OJIb30BATENb.

L -]

Puc.4. IIpumep coedunenus cepsuca u KiueHmos.

Kontpakter B8 WCF mpencraBisitor co0oif ommcaHus COOOLICHHUH, MepemaHHBIX
KOHEYHBIM CIIy)K0aM Ui TOJIY4YeHHsS OT HHX OTBeTa. KoHe4Has TOdYKa
cnenuGUIpPyeT OMepariy, KOTOPBIE OHAa MOXET BBIOMHATH, H (opmar
OXKHIaeMBIX TaHHBIX. COBOKYIHOCTD ATHX CIIEI(PHUKALINI 1 €CTh KOHTPAKT.

B WCF comepxutcst Tpu BUAa KOHTPAKTOB:

e (YyHKIMOHAJBHBIE OIEpaluy, pealu30BaHHBIE cepBepoM. BHyTpu
KOHTpaKTa cepBepa MMEIOTCSI KOHTPAKThl HA ONEpaliy, KOTOpPBIS
OIIHCBHIBAIOT CEPBUCHI, peaTu3yomue TpedyeMble GyHKINH;

e (opmar [aHHBIX, KOTOPHIMH CEpBHUCHl OyayT oOOMEHHBAThCS,
OTHOCHTCS KaK K 3alpoCy Ha CEpBHC, TaK U K OKTeTy cepsuca. Eciu
HCIIOJIB3YIOTCSI IPUMHUTHUBHBIE THIIBI JTAaHHBIX — Iedble (int), CTPOKH
(string) m UM TOIOOHBIE, TO KOHTPAKT HE TpeOyeTcs, TOTOMY YTO
cpenra .NET u3HauanbHO TO3BONSET PabOTaTh C ITUMH THIIAMH
JAHHBIX;

e KOHTpOJb 3aronoBka SOAP

UroOb! KOHTPAKTHl OBUTH HHTEpOIepadeNIbHBIMU ISl IIUPOKOT'0 IMara3oHa CHCTEM,
OHM JOJDKHBI OnuchiBaTbcs Ha s3bike WSDL. OpHako Ha MpakTUKE KOHTPAKTHI
onuceiBaroTes Ha si3pikax WSDL u XSD, a mporpamMma 0ObI19HO paboTaeT ¢ THIaMu
naHHbIX O0nOmmorexn CLR, amst oToOpaskeHns! OJJHOM CHCTEMBI THIIOB B TpeOyeMyro
apyryto. B WCF sta 3agaua pemaercst B Tpu 3tana. CHavana npu HaMCAaHUU KOJa
cepruca  mocTaBiserca  kiacc, onpemeneHHeii B WCF  arpubyramm
[ServiceContract], [OperationContract], [FaultContract], [MessageContract] u
[DataContract]. Ilocne coznanus TekcTa KIMEHTCKOH IMPOrpaMMBI CIeIyeT 3aIpoc K
CepBUCY KOHTpakTa. YTuiura svcutil.exe BbI3bIBaeT MH(QPACTPYKTYPY KOHEYHOM
TOYKH CepBepa, YTOObI OTBETUTH Iepeiaueii JaHHBIX, HEOOXOIUMBIX JUIsS TeHepaluu
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WSDL nokymenta ¢ arpubytamu. Ha 3Tane BBITOTHEHUS METOIA M OIPEAEIICHHOTO
B unrepeiice cepsuca, WCF cepuanusyer tunsl CLR u Bb130B B popmate XML, a
3aTeM MOChUIaeT cooOIIeHHe B CeTh ISl MPHUBS3KH K cxeme uepe3 WSDL. B stom
MpPOLECCE YyYacTBYIOT 4eTblpe KOHCTpykuuu: ase co ctopoHel .NET u nBe co
ctopousl XML. Co crtoponsl .NET umeercs tun CLR, koropslii ompepensier
CTPYKTYpPBHI JaHHBIX M (YHKIHOHAJIbHBIE BO3MOKHOCTH. Ilociie Toro, kak Oyner
co3maH o0BeKT 3Toro THma co cropoHel XML (XML Instance), cooOmieHne
HauMHAET CYLIECTBOBATb.

IIpumep cozpanmusa ceppuca WCF B MS. J[ng HarasigHOCTH JaeTcss MpHUMED
paboTHI cepBHUca KaTBKYIATOpa C QYHKIMSIMA «+», «-», «*» U «/», BHIIIOIHESHHOTO
crygeatom M®TU (em. [1] ©m pasmen «B3aumMoneicTBHe» Ha  caiire
http://sestudy.edu-ua.net).

Hcnoan3oBanne ciay:xd WCF

1. B mento Qaiin Hago BeIOpaTh HMyHKT «Co31aTh», a 3aTeM KOMaHIY
«IIpoext».

2. B nmmanoroBom okue «HoBEIN mpoekT» pa3BepHyTh y3en Visual Basic
wm Visual C# u WCF, bubnnoreka ciyx6s1 WCF. Haxats kHOTIKY
«OK» 1u1s1 OTKpBITHSI IPOEKTA.

3. B ob6o3peBartene pemieHui ABaKAbl MENKHYTh Qaitn [Servicel.vb mmm
IServicel.cs u Haiitu cnexyromuii narepdeiic [Servicel.

4. JloGaBUTH CIEAYIONINE KOIBI:

[OperationContract () ]

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

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

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

int Substract (int, int b);

5. B oOo3peBatene pemieHWA ABaXKABI HICTKHYTH Qaitn Servicel.cs u
HaitH Servicel U 10OABUTH KOIBI:

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 - Db;
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Hoctyn k cayxoe WCF

1. B wmenro ®aiin mocienoBaTeNnbHO BBHIOpaTh MyHKTH «J{00aBUTH» U
«HoBbli1 mpoekT.

2. B mmanoroBom oxHe «HOBBIA mpoekT» pa3BepHyTh y3en Visual C#,
BbIOpath myHKT Windows u aiemenT «/lo6aBienue» Windows Forms.
Haxatp kHOIIKy «OK>» 11 OTKPBITHS IIPOEKTA.

3. IenknyTh npaBoi kHomko# Mbimu WindowsApplication]l u BbIOpaTh
ccbuiky «JloOaButey. [losiBUTCS AManoroBoe OKHO M HaJgo0 J100aBHUTh
CCBUIKY Ha CITyKOy.

4. B nmumamoroBom oxHe «JloOaBuTh» BBHIOpaTh «HalTw», MOSIBUTCS
Cnyxoal.

5. Haxatp kHOTIKY «OK» 1151 H0OaBIEHUS ITOH CCBIIKH Ha CITYKOY.

HOCTpoeHHe KJIMEHTCKOI'O NPUJI0KCHUSA

1. Ecmu xkonctpyktrop Windows Forms emie He OTKPBIT, IBaXKIbI
HeoOxoauMmo ImenkHyTh (aitn Forml.cs B obo3peBarene penieHui
3a71a4 ¥ OTKPHITE ero (pHuc. 5).

2. Ha maHenu 351€eMEHTOB MEPETSHYTh B (JOPMY CIEAYIOIINE JIEMEHTHI
ynpasierus: 2 TextBox, Label u 4 Button. [lepenmenyiite KHOTKA
KaK [TOKa3aHo Ha puc 4

3. Jlua xkaxmoi KHOUKW n00aButh 00pabGorumk coObitms Click. Jlmst
3TOTO MO Ka)KAOH KHOIIKE LIEIKHYTh ABa pa3sa.

2.6 MpuHuun peanusauumn ceteBbix cnyx6 B UTK

CereBas cmyxx6a WNTK [3] wuaenTudumupyercss mporpaMMoi (CloxeHHe u
BbIUMTaHWEe Yrcen) u3 cuMBoioB URI, cBoiicTBa M MeTOABl KOTOPOH OIMMCAHBI B
s3eike WSDL [1]. Hdoctynm k pecypcaMm ocymiecTBisiercs depe3 npotokon SOAP,
KoTopelil mpexcrasisercs XML-3anpocamu, nepenasaembie HTTP Muteprer—
nporokosnioM. CereBble Ciry)KObl OJM3KH KiaccaM cepBepa NpuiokeHHd Java
Enterprise Edition. KirtoueBbIM moHsTHEM ceTeBOW CITy>KObI SIBJISETCS COOOLIEHUE
U3 OJIHOW WMJIM HECKOJIbKHMX NEepeMeHHBIX. MeTOIbl KJIAaCCOB 33al0TCs ONepanusiMu
C BXOIHBIM M BBIXOJHBIM 3HaueHWsAMH cooOmenuid. [Tocie BbI30Ba omepauuu
NepeMeHHOM BXoqHOTO coobuieHus: nporokosna SOAP, mHTEpnpeTHpyroTcs Kak
HapaMeTpbl COOTBETCTBYIOIIETO METO/IA KIIacca, KOTOPBIM JIEKHUT B OCHOBE CITY>KOBI.
Iocne 3aBepmreHus padboTh MeToaa (hopMHUpPYETCS UCXOTHOE COOOIIEHUE, KOTOpOoe
COZICP’KUT BO3BPAIEHHOE METOJOM 3HAuCHHE, I0CIE€ YEro OHO OTIIPaBISETCA
kiaueHty mo npotokony SOAP. CcdopmyiampoBaHHBIE NPUHIWUIBI W ITOHITHS
CO3JaHUSl  PACIPENENICHHBIX TNPHUIOKEHUH C  HCIOIb30BAHHEM CEPBHCHO-
KOMITOHEHTHBIX apXUTEKTyp InpencraBieHsl B kommiekce WTK B Buzme rotoBbix
KIIN u onepanuit Mx peanuzarum.
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Internet services for solving business
problems
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A. Tomilin <tomll@bk.ru>
Institute for System Programming of the Russian Academy of Sciences,
25, Alexander Solzhenitsyn str., Moscow, 109004, Russia.

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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