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IMPOOECCHO-OPUEHTHPOBAHHOE ITPOEKTUPOBAHHUE
IMPOI'PAMMHBIX KOMIIVIEKCOB KAK CUCTEM CEPBUCOB

AN. IIETPEHKO

AnHoTamus. Ves mepexoja Ha HOBYIO NapajurmMy HpOrpaMMHpPOBAHHS, CBSI3aH-
HYIO HEe ¢ 00beKTaMH, a ¢ Ou3Hec-IpoLeccaMil U X COCTaBHOW 4acThlo — OM3HEC-
(YHKLIMAMH, — KOMIOHOBKA IPWJIOXKECHUH ITyTeM OOHApYXKEHHS M BBI30BA CEPBU-
COB, JOCTYITHBIX B CETH, JUISl BHINOJIHEHNS HEOOXOAMMOH 3aau. DTOT MOIXOH HE
3aBHCHT OT KOHKPETHBIX S3BIKOB IPOrPaMMHPOBAHHS W ONEPALUOHHBIX CHCTEM M
HpeIoyiaraeT HUCIOJIb30BAHUE CEPBUC-OPUEHTHPOBAHHOW apxuTekTypsl (SOA)
NPWIOKEHHUH, IIOCTPOSHHOH Ha OCHOBE (DOPMAIM30BAaHHBIX OHM3HEC-TIPOIECCOB,
(YHKIIMM KOTOPBIX MPEICTAaBJICHB B BUJE MHOTOKPATHO MCIOJb3yEMbBIX CEPBH-
COB C IIPO3pavyHO ONHCaHHBIMU HHTepdeiicamu. PaccMoTpeHo mocrpoenue cucreM
CEpBUCOB U1 pealn3aluu OU3HEC-IPOLECCOB C MOMOIIBIO IPOLECCHO-
OPHUEHTUPOBAHHBIX MoAeNeH (QYHKUMI NPEANPHATHS U OHTOJOTHH COOTBETCTBYIO-
IIUX OPEMETHBIX 00IacTeH.

KiioueBble ci10Ba: cepBUC-OPUEHTHPOBAHHAS apXHTEKTypa, CEMAHTHYECKUE CEpPBHU-
Cbl, MOJCIBHO-YIPABISIEMOES MOJCIMPOBAHNE, OHTOJIOTHS, OHTOJIOrO-YIIPaBisieMOe
MO/ICITUPOBaHKE, OU3HEC-MO/IEIIb, YHUBEPCAIbHBIN 361K MoenupoBaHus UML.

BBEJIEHUE

B nocnenHee BpeMs BO3HHKIIA HEOOXO0OUMOCHb UHMEZPAUUU U 83AUMOOEIICH-
6Us NPUNONHCEHUIl B PAMKAX COBOKYITHOCTH OOIBIIOTO KOJIMYEeCTBa MH(OpPMAIIH-
OHHBIX CHCTEM NpPEANpPUATHS WM HECKOIbKUX mpennpusatuil. Habmiomatorcs
TEHJICHIIUU TepexoJia K OM3HECYy peallbHOTO BPEMEHU M CO3JIAHUIO CHUCTEM pac-
IMIUPEHHOTO MPEINPUATHS, OOBETUHSIONIETO CaMO MPEATIPUATHE, €r0 TMOCTaBIIH-
KOB, TAPTHEPOB ¥ KJIIMEHTOB B eAUHYIO cuctemy. [loaTomy Tpebyetcs gzaumodeii-
cmeue npuiodceruli Kak B OJHON WH(OPMAIMOHHOM CHCTEME, TaK U MEXIY
CHUCTEMaMH OTJeNIbHBIX YYaCTHUKOB OHM3HEC-TIpoIlecca.

Breixon u3 co3maBmierocst MOJIOKEHUS, aKTUBHO Pa3BUBAaEMbId BEAYIIHMMH
MOCTaBIIMKaMH HH()OPMAIMOHHBIX TEXHOIOTWH, Takumu Kak IBM, Microsoft,
Oracle u npyrumu, COCTOUT B Iepexoie OT IEHTPAITM30BaHHON HH(PACTPYKTYPHI
WHGOPMAIIMOHHBIX TEXHOJIOTUH M 3aMKHYTOTO Ha cebe (hyHKI[MOHANA MPUKIIaI-
HBIX CHCTEM K apXHUTEKType, 0OeclednBaromeld BO3MOXKHOCTH OBICTPOTO CO37a-
HUS HOBBIX CHCTEM M3 HAaOOpa IOCTYIHBIX CEPBHCOB, T.€. IMEPEXO0/e Ha CepBHUC-
Hble MOJAEJN B3aAUMOAEHCTBUA MEXIy NPWIOKCHUSIMH OOIIEH CHCTEMBI
B paMKaX CEpBUC-OPHUCHTHUPOBAHHOW apXHUTEKTYpHI (Service-oriented Architecture
SOA) u ee peanm3alyy C MOMOIIBIO MOJIEIHHO-OPHEHTHPOBAHHBIX apXUTEKTYP-
HeIX permeanii (Model-driven Architecture MDA).

CepBuc-opueHTHPOBaHHAsA apxuTeKkTypa (SOA) sABIseTCA CTUIEM apXH-
TEKTYpbl MPOTPAMMHOTO OO0ECIIeYeHHs, KOTOpas O0ecCIeYrBaeT HCIIONIh30BaHUE
UHQOPMAIIMOHHBIX TEXHOJOTHH B BUJIE MOIYJIbHBIX OW3HEC-CEPBUCOB IUIS J0-
CTIDKEHUSI KOHKPETHBIX Ou3Hec-meneit. Apxutektypa SOA — KOHIENTyalbHas
apxXuTeKTypa Om3Heca, rae Ou3HeC-QyHKIMOHAIBHOCTh, WU JIOTUKA TPIIIOKE-
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HUH, CTAHOBUTCS JOCTYITHOW JJIs moyib3oBaTenei SOA, Kak 1 MHOKECTBO MHOTO-
KpaTHO COBMECTHO UCHOIb3yeMbIx cepBrucoB B UT-cetn. Cepucsl B SOA coot-
BETCTBYIOT MOAYJISIM OW3HEcC-TpoIiecca, Wi MOAYJISIM (PYHKIIMOHAILHOCTH TIPH-
JIOXKEHUSI C OTKPBITBIMHU MHTEp(]elicaMu, BbI3IBAEMBIMU C IIOMOIIBIO COOOIICHHIHA.
OcHoBHas MoTtuBalys nosiBieHuss SOA — jKeJaHWe WHIYCTPUH TPOTrPaMMHPO-
BaHUS 3aMEHUTh «PYYHOE» KOIHWPOBAHWE MPOTPAMM «OT W JI0» Ha «IIPOMBIII-
JICHHYI0» COOPKY NPUJIOXKCHHHA M3 «CTaHJAPTHBIX KOMIUICKTYIOUIUX», KaK 3TO
MPOUCXOJUT B aBTOMOOMIILHOW WIIH JAPYTUX «TPAIUIIUOHHBIX» OTPACIAX MPOMBI-
IUTeHHOCTH. KOMITOHEHTHI MporpaMMbI MOTYT pa3MeIaThCs Ha Pa3INYHBIX y3Iax
CETH W TIPEJICTABJIATh COOOW HE3aBHCUMBIC, CIA0OCBSA3aHHBIC, 3aMCHSIEMEBIC Cep-
BUCBI-TIPUJIOKEHHSL.

Jns ouzneca SOA o03HauaeT YCKOPEHHOE YIOBJICTBOPCHHE MOTPEOHOCTEH
KITUEHTOB, peajbHYI0 THOKOCTh OM3HECa, OBICTPOE BpeMs BBIXO/1a Ha PBIHOK, IPO-
CTOTy COTPYIHHYECTBA M HHU3KYI0 cTOoMMOCTb Om3Heca. Jlns WT-opranumzanuit
SOA — 3TO NOBBILIEHUE MPOU3BOAUTEIBLHOCTH, CHIDKeHHE 3arpaT Ha WT-
pelIeHus 3a c4eT yCKOPEeHUs pa3paboTKU MPUII0KEHHH, TOBTOPHOE HCITOIB30-
BaHHE CEPBUCOB, YIIyYIlIeHNE KauecTBa MPIIOKEHUH, U B IIEJIOM OBICTpOE pearu-
pOBaHME Ha 3ampoChl OM3HEC-KJIUCHTOB I MOAU(UKAIMKU CUCTEMbI. J[OTOTHU-
TEJHO K OTOMY CYIIECTBYET BO3MOXHOCTh HCIIOJb30BaHUSA CEPBHCOB
HE3aBUCUMBIX IMMOCTABIINKOB, YTO OOECIICUNBACT €Ile OOJBITYI0 IEHHOCTh SOA.
Bonee toro, maxe MHTErpanuio yraciedoganuwvix npunoxcenuti (legacy) neneco-
00pa3HO MPOBOJIUTH C IPUMEHEHHEM JaHHOUN TEXHOJIOTUH, KOTJ/Ia OIPEICICHHAs,
HauboJiee BaKHAS YaCTh CYMIECTBYOMIEH (DYHKIIMOHATBHOCTH KaK Obl «HHKAIICY-
JTUpyeTcs» U 00ecreunBaeTCs CTaHAapTU3UPOBAaHHBIM HHTepdeiicom. B crnyuasx,
KOTJIa CEPBUCHI MPEJICTABISAIOT COOON pealn3ali BBIYHCIUTEIBHBIX MPOIEAYD,
TOBOPSAT O CHCTEMax cepeuc-opueHmuposannvix evinucienuit SOC (Service-
orientedComputing).

Henap padoTrsl — TeopeTndeckoe O0OOCHOBaHHE, pa3paboTKa W Pa3BUTHE
CEPBHC-OPUCHTUPOBAHHOM apXUTEKTYPhl U MOJICJICH CHCTEM CEPBHCOB IS pellie-
HUS 33J]a44 TTOUCKa Web-CEepPBHCOB B PEMO3UTAPUSIX, KOMIIO3HUIIMUA U OPKECTPOBKHU
CEPBHCOB U TIOCTpPOeHUs uX pabounx notokoB (workflows) mms mommepKku ori-
peAeneHHbIX OM3HEC-TIPOIIECCOB.

HAYKA O CEPBUCAX, MEHE/UKMEHTE 1 THX KMHUPUHTE

Yeunmuamu Benymmx UT-xkoMmanuii Mupa co31aHbl METOMOJIOTHS U WHCTPYMEH-
Tapuil TPOEKTHPOBAHHS CEPBUC-OPHEHTHPOBAHHBIX CUCTEM, HaHOOJIee MOJTHO OT-
paxeHHBIE B MHOTOCepuitHOW myOnukanuu [1]. OHEM OpHEHTHpPOBAHBI Ha pa3pa-
0OTKY TIPUJIOKEHHI B OCHOBHOM C UCTIONIb30BaHHeM web-cepeucos (cinyx0). Ilon
web-cepBrCcaMi TIOHUMAIOTCSI TPOTPAMMHBIE CHUCTEMBI, KOTOPBIE HCIIOIB3YIOT
XML (Extensible Markup Language) B xauecTBe dopMara JaHHBIX, CTAHIAPTHI
Web Services Description Language (WSDL) nns onuicanusi CBOuX MHTEpdeii-
coB, Simple Object Access Protocol (SOAP) nns onucanus popmara npruHUMae-
MBIX M TOCBIIAEMBIX coobienuit u cranaapt Universal Description, Discovery
and Integration (UDDI) nns co3laHus KaTaloroB JOCTYNHBIX cepBHCOB. s
KOMOMHHPOBaHUSI CEPBUCOB B HEOOXOAMMEBIE TPUIIOKESHHS MPEIJIOKEHBI TPOIIe-
IypHI Xopeozpaghuu v opKecmpoeKu, TIpu 3TOM xopeorpadus web-cepBrucos or-
peAenseT B3auMoJIeHCTBHE MEXKIY CEpBHCAMHU C ITOMOIIbI0 OOMEHHBIX YBEIOMIIE-
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HUM, a OPKECTPOBKA OMHCHIBACT B3aMMOJCHCTBUE CEPBHUCOB B paMKax OIHOTO
Om3Hec-TIpoItecca, B YaCTHOCTH, C MCTIOIb30BaHueM s3bika Tura WS-BPEL (Web
Services Business Process Execution Language). Haubonee mnpocto OusHec-
MPOIECC MOXHO MPEJCTABUTh B KAYE€CTBE MPOCTOH OPKECTPOBKH WEb-CEpPBHCOB,
KOTOpas COCTaBIsieT MOTOK 3aaad (workflows), corIacHO KOTOpPOMY TIOCIIEI0BA-
TETHHO TOIKITIOYAIOTCS CEPBUCHI, P 3TOM KaXIBIH CEPBUC CIEIyeT 3a IMPEIbl-
IymuM 0e3 MpOoMeJUICHUsT WK Tpo0elia U ero JeHCTBUE 3aKaHYMBAeTCs Kak pa3s
nepesa HayauoM ASHCTBUS CleqyIOIIero ceppuca [2—5].

Kommnanueii IBM my1s1 yioBIeTBOpEHHs OTPEOHOCTEN CEPBUC-OPUCHTUPOBAHHOTO
UT-npeanpusTusi mpeuioxkeHa ONepalioHHas cpeia pealn3aliud KOMIIOHEHTOB
SOA (ODOE — On Demand Operating Environment). [IpuBenemM ee oCHOBHBIC
cocTasisronue [6]:

CepBucnol npuioxenuii (Application Services) — Bce KOMIIOHEHTBI, HEO0-
XOJIMMBIE JIJISl IOCTPOCHHSI CKOMITOHOBAHHOW MH()OPMAIIMOHHOM CHCTEMBI.

CepBucnas mmHa npeanpusitusi (Enterprise Service Bus — ESB) —
WHTEIUICKTYAIBHBIN CIIOHN I MOAKITIOYEHUST NH()OPMAIMOHHBIX CUCTEM, Pa3iiny-
HBIX JAHHBIX U JPYTHX CEPBHUCOB, KOTOPHIC OOBIYHO pacipenesieHsl o Beced UT
cpeze NpeArpUsITHSL.

Bbusnec-cepucbl (Business Services) — OTKpbITas dYacTh OH3HEC-
MPOIIeCCOB M OM3HEC-(QYHKIMOHATHLHOCTH, K KOTOPOW 0OpammaroTcss W KOTopas
obecreunBaeT peann3auio 3aJaHHON [IEHHOCTH Ha 3aIpoc.

Oo6mue cepBucol (Common Services) — oOecrnedeHue AOCTaBKU W HHIIU-
BUYyaJbHON 00pabOTKM JaHHBIX, a TaKXKe APYTHX YTUINT, TaKUX Kak (popmupo-
BaHHE OTYCTHOCTU. DTH CEPBUCHI MO3BOJSIOT OMPEACIATh U BHITOIHATH paboune
MOTOKH, B OCHOBHOM JUIS JIOTHYECKUX CEPBUCOB OM3HEC-(DYyHKIIHMH.

CepBucol uHpOpMANHOHHOTO MeHemkMeHTa (Business Performance
Management) — yHAU(DHUIIMPOBAHHBINA CITOCO0 MPEICTaBICHUS, JOCTYyNa, MOAIEP-
JKaHWsI, YIPaBICHHS, aHAIN3a U WHTETPAIUU JaHHBIX U KOHTCHTA U3 T'eTePOTrCH-
HBIX I/IH(i)OpMaHI/IOHHbIX HNCTOYHUKOB.

Cepsucol uHppacTpykTypsl (Infrastructure Services) — Habop He3aBUCH-
MBIX OT IIAT(GOPMBI CEPBUCOB, KOTOPBIH MO3BOJISIET BCEM JPYTUM CEPBUCAM OBITh
YCTAHOBJICHHBIMH, BBIIIOJIHATHECA W KOHTPOJMUPOBATHCA B KOHerTHOﬁ I/IH(i)pa-
CTPYKTYpE, COCTABJICHHOW M3 OTEPAIMOHHBIX CHCTEM M CETEBBIX U AlMapaTHBIX
CHCTEM.

WNudopmarust 0 Hanbosee U3BECTHBIX CPEICTBAX pa3pabOTKU CEPBUCOB MpPU-
Be/ieHbI B Ta0n. 1. Ha ceromus cymiecTByeT psa M3BECTHBIX PEMO3UTAPHUEB CEPBU-
COB O0IIEr0 Ha3HAYCHHUSI, HAPUMED:

Amazon Web Service Developer Connection (http://Developer. amazonweb
services.com);

XML Web Services Repository (www.xmlwebservices.cc);

UDDI service registry (www.uddi.org);

Xmethod service registry (xmethods.net/);

IBM UDDI (http://www-306.ibm.com/software/solutions/webservices/uddi/);

Internet of Things (www.fi-ppp.eu/projects/).
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Taoauma 1. Hambonee m3BecTHBIE cpencTna pazpadbotku SOA u SOC

CpenctBo |Peanuzyembie pynkuuu SOA Komnanus KommenTapuii

®narman SOA HHCTpYMEHTAPHS
IBM xomnaanu IBM. Tpebyer
3HAYUTENbHBIX 3HaHUH SOA

Web- Kommo3suiust cepBUCOB,
sphere | WX MOMCK U MOJEIHPOBAHHUE

OCHOBHO# NPOYKT KOMIIAHUH

Co3znanue CepBHCOB, Microsoft mimst SOA. OcHoBaH Ha
NET uX OOHapykeHue, koMmnosu- | Microsoft | cucreme Windows 1 ucosb3yer
1LUs1, pa3BePThIBAHUE C # KaK OCHOBHOH SI3BIK
MIPOrpaMMHUPOBAHUS
HP SOA Komrmosuius cepBucoB, BbazoBerit SOA nHCTpYyMeEHTapHid
MOJENUPOBAHKE, HHTETPALU, HP kommnanuu HP. Tpebyer
Center MEHEJDKMEHT 3HAYUTENBHBIX 3HaHuH SOA

OCHOBHOI#1 POJIYKT KOMIIAHUH
BEA nns SOA. Ilpennaznauex
JUTst TPO(ECCHOHATTBHOTO
HCIIOJIb30BaHUS

PasBeprbIBaHUE CEPBUCOB,
Weblogic |ux koMmo3unus, MeHeKMeHT,| BEA
MOJIMTUKA UCTIOJIL30BAHUS

®dnarmanckuii npoaykT Oracle mst
Co3zziaHue cepBHUCOB, oy

Oracle Oracle SOA. Tpebyert rcrnonbp30BaHust
.. | pa3BepTHIBaHNE, KOMITIO3ULINS,
SOA Suite ODKECTROBKA BBICOKOKAUYECTBEHHBIX CEPBEPOB,
precTp a HE HAaCTOJIHBIX KOMIIBIOTEPOB
IIponyxr xomnanuu SAP
HWHTErPUPOBAH CO MHOTUMH M3
E . Co3maHne cCepBHCOB, pup

nterprise pasBepTHIBANNC GAP |CYLECTBYIOUIX NPOJYKTOB SAP.

SOA KOMITO3HLIS ’ JlocTaTO4YHO CIOXKHBIA U 4acTO

TpeOyeT, YTOOBI IOIE30BaTEIh
3Ha1 0 SAP mpogykrax

THUITBI CEPBUC- OPUEHTUPOBAHHOM APXUTEKTYPBI

C yBennyeHHEM BHUMaHHS NPEANPHATHI K Web-OCHOBaHHBIM PELICHUSM H Cep-
BUCaM HaOJromaeTcs TMOBBILICHWE CIpoca Ha OH3HEC-CepBHCHI M OH3Hec-
¢yHKIMOHANBEHOCTE. KpaiftHe HeoOXOIMMBI HCCIEOBAHUS 110 BBISBICHUIO BO3-
MO>KHOTO BBIOOpA UHEAPUAHMHBIX CEPBUCOE ONA CUCHEM, KOTOPEIe (OKyCUpY-
I0TCS Ha YeJOBEYECKOW HEATEIbHOCTH (3JEKTPUYECKHE CEeTH, CHCTEMBI BOJO-
CHaO>KEHUS, TPAHCIIOPTHBIE CHUCTEMBI, CHCTEMa 3/PaBOOXPAHEHHUs, CHUCTEMa
oOpa3zoBaHusi, 0AaHKOBCKO-(DMHAHCOBBIE CHUCTEMBI, CETH PO3HMYHON TOPTOBIIH,
CHCTEMBI TypH3Ma, Me/Ina M pa3BICUCHUI U Jp.). ITO MO3BOIHT CO3JaTh Peno3u-
mapuii Me)cOUCUUNTUHAPHBIX UHEAPUAHMHBIX CEPEUCO8 KAK CIMPOUMETbHbIX
010K08 COOTBETCTBYIOIINX CHUCTEM cepBHCOB. OOBEM HCCIIeIOBAHMN HACTOIBKO
BEJIMK, YTO TpeOyeT KOJUIEKTUBHBIX YCUINHA MHOTHUX APTHEPOB M COYYACTHUKOB.
Takoii penosutapuil Mor Obl CTaTb OCHOBOM ISl CO30aHUs cpedbl 3HAHUL O
cepsucax, unu Service Science Knowledge Environment, xotopas 00ObeIUHHUT Ha-
YYHBIE KPYTH, IPOMBIIIJICHHOCTh M IPaBUTEILCTBO, & TAKIKE JIPYTHUE eBPOIEHCKHe
UHCTUTYTHL. [Ipn 3TOM mepBoHayalbHBIE PECYpChl 3HAHUH MOTYT OTHOCHTBCS K
Pa3IMYHBIM JIOMEHHBIM NPHWIOKEHUSAM, TaKUM KaK 21eKMPOHHAS AOMUHUCMPA-
Yusl, NEKMpPOHHOe NPABUMENbCMEBO, INeKMPOHHOE 30PA80OXPAHEHUEe, NPOU3BO0-
cmeo, sHepeonompedieHue ¢ akyeHmom na eozmodxcnocmu SmartGrid cemu, ne-
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peoosvie NPOZPamMMHble CEPBUCHI, YENOYKU NOCMABOK U JIO2UCIUKY, CEPBUCHL M-
pusma u omovixa, nepedosvie cepsucvl 8 ooracmu menekommyHukayui. CImucok
CEPBUCHBIX CEKTOPOB, 00ECIICUMBAIOIINX PEANbHBIA BKJIaJ B COBPEMEHHYIO KO-
HOMMKY, HE OTPaHHYMBAETCS MEPEUUCICHHBIMU MPUIOKEHUSAMU. Y MHbIU MpaHCc-
nopm, yMHble 30aHUsl, UHMELIeKMYaibHoe 8000CHADIICeHUs — ITO TOJIBKO HEKO-
TOpBIE JOMOJHUTEIHHBIE CEPBUCHBIE CEKTOpa BO3MOXKHOTO MPHUMEHEHWS, s
KOTOPBIX HOBBIE CEPBHUCHI MOTYT OBITh 3alyMaHbl 1 pa3paboTaHBl.

Web-cepBucsl, onucanable Ha si3pike WSDL, comepkaT MpenMyIecTBEHHO
CHUHTAKCHUYECKYI0 WH(GOPMAIMIO, ¥ 3TO 3aTPYIHIET OpPraHU3aI[Mi0 aBTOMAaTHYe-
CKOTO TIOMCKa web-cepBrca M BBINOJIHEHHE KOMITO3UIMH cepBUCOB. [loaTomy
(kpoMe BBeZCHHSA B ONMHCAHUS CEMAHTUYECKHX aHHOTAlMH) MPEAsIOKEHO HEemo-
CPEICTBEHHO HCIIONb30BaTh CEMAaHTHYECKYI0 HH(OpMaNUi0 B web-cepBHCax, B
pe3yibTaTe Yero MOSBUIIOCH MOHATHE cemManmuieckux web-cepeucos (SWS) co
CBOHMMH SI3bIKAMU OTIHCAHUS, IPEICTABUTENIMU KOTOPBIX siBisitoTcs OWL-S (Web
Ontology Language for Web Services) n WSMO (Web Service Modeling
Ontology). CepBucel SWS cozmarorcs Ha 6a3e CyIIeCTBYIOMIEH TEXHOIOTHHA Web-
CEPBHCOB JJIs 00ecTeyeHHs] TUHAMHYECKOTO MOMCKA CEPBUCOB, UX KOMIIO3HUIIHH,
BBI30Ba Web-cepBUCOB. Pe3yabpTaToM 3TOrO SBIAETCS BO3MOXHOCTH aBTOMAaTH3a-
[IUU TIPOLEAYP, KOTOPbIe TPeOYIOT BMEIIATENILCTBA Pa3pabOTYNKOB MTPOrpPaMMHO-
ro obecrieueHus. ITO MOKET ObITh JOCTUI'HYTO MCIOJIb30BaHHEM OoJiee mounblx
onucanull ceManmuyeckux web-cepeucos, Komopbvie HOHAMHKbGL 0Ji KOMIblomepa.

SOA ¢ nomoIp0 web-cepBUCOB CTAHOBUTCS OCHOBOW ISl 0OBEIUHEHUS
pasHopoaHbix OusHec-cucteM uepe3 Wutepner. C momompio SOA ¢yHKIMO-
HaJBHBIE TTOTPEOHOCTH MPEIPHUATHS B KOPIIOPATUBHBIX CHCTEMaX yIOBIETBOPS-
I0TCSl HA0OPOM CEpPBUCOB, a HE OTIENBHBIM NPUJIOKEHHEM, YTO (PYHIAMEHTAIBHO
MEHSET TOX0AbI Pa3padoTYNKoB K peanm3annd. KoHpurypannus u KoopanHaIus
CEPBHCOB B apXUTEKType, OCHOBAaHHOW Ha CepBHCAaX, U KOMIIO3UIIUS CEPBUCOB U
MIPOLIECCOB OAMHAKOBO BaXKHBI B COBPEMEHHBIX cHUcTeMax cepBUCOB [7]. CepBHCHI
B3aMMOJICUCTBYIOT JIPYT C APYTOM C TIOMOIIBI0 coobmeHuid. Coo0IIeHne MOXHO
OCYIIECTBUTH C TIOMOIIBIO AOIOHA «3ANPOC—OmEem», KOTla B OTpeAeIICHHBIN
MOMEHT BpPEMEHH TOJBKO OJMH M3 KOHKPETHBIX CEPBHCOB BBI3BIBAETCS OJIHUM
notpeduTeneM (CBA3b «OIUH-K-OJHOMY», WIIM CHHXPOHHAS MOJIENH); C HCIIOJIb30-
BaHHEM LI1a0JIOHA «nyfauKayus / noOnucKa», KOraa Ha OIHO KOHKPETHOE COOBI-
THE MOXET OTKJIHMKHYThCS MHOTO CEpPBUCOB (CBS3b «OIWH-KO-MHOTHUMY, WU
ACUHXPOHHAs MOJIETh); C HpUBIeUeHUeM UHMENIeKmYyanbHbIX azenmos (MAS),
KOTOPBIE OTPEAETSIOT KOOPAUHAIIUIO CEPBUCOB, TOCKOIBKY KaXKIBI areHT HMEeT
B CBOEM pacHOpsDKEHUH ONpejielieHHbIe 3HaHUA 0 OHU3Hec-TIpoIiecce U MOXKeT 00-
MEHHMBAThCSI 3TUMHU 3HAHMSIMU C JAPYTMMH areHTamu.Takas cucrema crmocoOHa
couetath kadectBa SOC, Takue Kak ()yHKUUOHAIbHAA COBMECHUMOCHDb U OM-
Kpbimocmsb, co cBoiicTBamMu MAS, TakuMu Kak cudkocms u agmonomusa.Ho
HEOOXOIUMBI JOMOJHUTENbHBIE HCCIEIOBAHHS 10 CO3MaHUIO MPAKTHIECKUX
MEXaHM3MOB JUISI YIpPaBJICHHUS areHTHBIMH CEepBUCAMH M HMX KOMMYHUKAaILlUU
B UHTEpPHET-CpeIe.

B UTICA HTVYY «KI11» uccnemyrotcs THOPUIHEIE CepeUC-0PUEHMUPOBAHHbLE
apxumemypul, ynpaeasemvle coovimuamu (EDSOA), B KOTOPBIX CEPBUCH TeHE-
PUPYIOT COOBITHSL I TEM CaMbIM IEPEBOAAT OM3HEC-NPOLIECC U3 OJHOTO COCTOS-
HUs B Apyroe. B cBoro ouepens, Oiaromaps COOBITHSIM CEPBUCHI MOAKIIOYAIOTCS
U TIepeJjady COCTOSHUS TpoIlecca M JaHHBIX OT OJHOTO CEpBHICA, KOTOPHI 00-
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Hapy>KUJI ¥ OMyOJMKOBalI COOBITHE, K APYTHM CEpBUCAM, 3allyCKaeMbIM MpPHU MO-
SIBJICHMH KOHKPETHBIX COOBITHH. Takoe hopMmupoBaHue OM3HEC-CEPBUCOB M OM3-
Hec-COOBITHH, a 3aTeM HX IieJieBast YBs3Ka JUIsl pellleHuH 3ajad Ou3Heca T03BOJIs-
IOT JOOWMTBCS CTPATETMYECKHX NpPEeUMYIIeCTB A mnpeanpustus. llpu sTom
HEOOXOANMO «HAKWHYTH)» Ha BCIO MPOTPAMMHYI0 HH(PPACTPYKTYpy OpTraHU3aIlluu
«CeTh» MPOTPAaMMHBIX JATYMKOB, IIPOTPAMMHBIX areHTOB WM aNllapaTHBIX JaT4H-
KOB, KOTOpPbIC OTCJIEKHBAIOT COOBITHS BO BCEX amMapaTHBIX W MPOrPaMMHBIX
KOMIIOHEHTaX, a TaKXe 3HauyuMble i Ou3Heca COOBITHS U TepefaroT B LEHTP
MIPUHATHS PEIICHHH CUTHAIBI, aCCONMUPOBAHHBIE C STUMH COOBITHIMH. JTO TIO-
3BOIACT TCXHOJOTMYECKU YIPABIIATH 6H3HCCOM HC BCJICIYIO, a UMCTb UYCTKOC
npeicTaBiIeHUE O BCEM IMPOUCXOSIIEM B JaHHBI MOMEHT BpEMEHHU Ha Mpe-
MPUSTHH.

[Ip1 mpOEKTUPOBaHMU CHUCTEM CEPBHCOB BAXKHOE 3HAUCHHE HMEET 3epHuUC-
mocmb CEPBHCOB, T.€. YPOBEHBb JeTanu3anuu oOcTykuBaHus. OOBIIHO HCITONb-
3YIOT MOAYJIW OW3HEC-JIOTHMKH JOCTaTOYHO BBICOKOTO YPOBHS, Ojaromaps uemy
B3aMMO/ICHICTBHE MEXy HIMH CBOAWTCS K OTPaHUICHHOMY KOJHYECTBY COOOIIIe-
HU, IPU 3TOM CHW)KaeTcs Harpyska Ha ceTb. Ho B mocnenHee Bpems LIMPOKOE
pacmpocTpaHeHHe TOMYYal0T MUKPOCEPBUCHI, PEATTU3YIONINE TOIBKO OJWHOYHBIC
¢yskuuu [8].MuKpocepBUCHI MPEACTABISIIOT cO00l OM3HEec-QyHKIUH, a He 00-
e (QYHKIMH TPOrpaMMHOTO oOecIiedeHus], HallpuMep, TIOUCK B 0a3e MaHHBIX.
OHH SBISIOTCS JIOTMYECKUMH KOMIIOHEHTaMH, pa3BepHyThIMH B Buie RESTful
cepBucoB U noctynHseiMu yepe3 HTTP u URL.

PA3PABOTKA CUCTEM CEPBUCOB HA OCHOBE OHTOJIOT U1
NPEJIMETHOM OBJACTH

B mocnenHue roabl mccieayercs KOHLENIUs pa3pabOTKH CHCTEM CEPBHCOB Ha
0ase onmonozuit pazHoro yposHs (Domain, Application, Task Ontologies). On-
TOJIOTHH, onucaHHbie Ha s3bike OWL, — 3710 (hopmasibHOE SIBHOE OMMCAHUE TI0-
HATHH B JaHHOW MpeAMETHOH obnactu. B meHTpe GONBLIMHCTBA OHTOJIOTHI Ha-
xomsTcs Kaaccel. Harpumep, ximacc Action BKITIOYAaeT BCe MPOIEAYPHI (3aIrycK
3a/ay, repenavya JaHHBIX, KOHTPOJIb IIOTOKA JaHHBIX U T.1.). KoHKpeTHBIe mporie-
IypBl — 3TO IK3emnaapsl 3TOro Kiacca. Kimacc umeer mojkiaccsl, KOTOPBIE CO-
nepkaT Oollee KOHKpPETHBIE TOHATHS, YeM cCBepxkiacc. Crnombl ONMUCHIBAIOT
CBOMCTBa KJIAaCCOB W ASK3eMIUIIPOB: mporemypa Task moxker comepkarh aiin
(containsFile), coznaBath pecypc (createsResource) Win 3aBUCETh OT OIPEICIICH-
HBIX ycioBul (hasDependency).

CnoTel MOTYT UMEThH pa3inyHbIe ghayempt, KOTOPbIE OMUCHIBAIOT TUI 3HAYE-
HUSl, YUCIIOBBIE 3HAUEHUS, pa3pellieHHbIe MTpeeNbl UX n3MeHeHus u ap. OHToIo-
TUsl BMECTE ¢ HabOpOM HHIMBUAYAIbHBIX 3K3EMIUISIPOB KIIACCOB 00pasyeT Oa3zy
3nanuii. Ho onpenenuTs, r/ie 3aKaHYMBACTCS OHTOJIOTHS W TJe HauMHaeTcs 0aza
3HaHWH, TpyaHo. ['pynmoii ynpasienus oobekramu OMG (Object Management
Group) [9] npeanokeHa nepapxuyuecKasi CHCTEMa YPOBHEH ONMHUCAHUS CEMaHTHKU
CHCTEMBI CEPBHCOB TP €€ MOJCITUPOBAHUH, KOTOPAsi COCTOUT U3 UHPOPMAYUOH-
Hoeo yposua (MO), yposus mooenei (M1), yposua memamodenu (M2) u ypogus
mema-memamoodeau (M3), kotopelii uvacto HaswiBaloT Meta Object Facility
(MOF) (cM. prCyHOK).

[Iponecc mMpoeKTUPOBaHMS CUCTEMBI CEPBHCOB MOXKET OBITH CBEICH K MpO-
yeccy npeobpasosanuii mModenel, HAYMHAS C METaMOJIEIH B KayeCTBE BXOJHBIX

Cucmemni docnioxcenna ma ingpopmayivini mexnonoeii, 2016, Ne 4 51



A.U. [lempenxo

JAHHBIX M UCIIOJIB3Ysl HaOop mpaBui mpeobpazoBanus [9—14]. [Ipu sToM mpeod-
pa3oBaHHE caMO IO cebe sBiIseTcs TaKke MoAenbto. Mozpenu mpeoOpa3oBaHUsS
UMEIOT pa3IyHble 00JacTH IPUMEHEHHUS:

YpoeeHb MOF
MeTa-MeTamopene KoHuenTel mogenuposaHus
2 N
CIM-MM r
YposeHb
. CneyndHKaLuH A3bIKa PIM-MM
meTamopenei A ————
M2 ' T PSM-MM
i
YposeHb mogenei Cneunduraumum AL
M1 9K3EMNAAPOB PIM
/ PSM
=
YpoBeHb 06beKTOB W
MO JKsemnAApbl CHCTEM

Ces3p Mexay Moaemsivu MDA 1 metamoensMu

— CO3aHue MOJIENEH HIKHETO YPOBHS U B UTOTC HPOZPAMMHOZ0 KOO, 1BU-
rasicb OT Mozenel 0oJiee BEICOKOTO YPOBHS;

- OTO6pa)KeHI/Ie 1 CUHXPOHU3AIWA MCXKAY MOACIIAMHA Ha TOM K€ YPOBHC UJIN
Ha Pa3JInYHBIX YPOBHSIX aOCTpaKIHU;

— CcO3aHue MPEICTABICHHUS O CUCTeMe Ha 06a3e 3alpOoCcoB;

— 9BOJIIOLMS 3a/1a4 MOJIEJIU, TAKUX KakK peaKTOPHHI MOJENIH, T.. U3MEHe-
HHE BHYTPEHHEH CTPYKTYpbI CUCTEMBI C LIEJIBIO CHENaTh €€ Mpole Uil IOHMMAa-
HUSI ¥ BHECEHUs NANbHEWIIMX M3MCHEHWH, HE M3MEHsS CYLICCTBYIOIIEH (yHK-
IIUOHATBHOCTH;

— o0paTHOE IMPOEKTHPOBAHHE OT MOAECIEH HIDKHErO YPOBHS HIM KoJa M0
MoJenu 0ojiee BEICOKOTO YPOBHSL.

[IpeobpazoBanue Mojenel ABIsAETCA KIIOYEBBIM 3JEMEHTOM B HPOEKTHPO-
BaHUM CHCTEM CEPBHCOB Ul oOecreueHHs IIIaBHOTO CpeacTBa 0OpabOTKU BXOJ-
HBIX OHTOJIOTHYECKHX MOJIENICH ¢ LIebI0 TeHEPUPOBaHUA, (PUILTPALUU U OOHOB-
JICHUsl TIeNeBbIX MoJiesiel. SI3bIkM  mpeoOpa3oBaHUs MOJENe peaau3yloT
pa3MyHbIe THIBI MPE0O0pa30BaHusl, TaKue Kak Mmoodenb-modens (MM) unu mo-
oenb-k00 (MK). OcoOEeHHOCTBIO JaHHOTO TOAXO0a ABJISIETCS TO, YTO Pa3paboTUHK
OOJBITYIO YacTh BPEMEHHU pabOTaeT He C KOJOM, a C MOJICIISIMHU.

JUia TpaHcopManuu MoJeNed NPEeAsoKeH MOAebHO-yIpaBJsieMbli
noaxoa (MDA). MDA wucnonszyer MOF-ocHOBaHHBIE MOJEIH IJIS CO3MAHUST H
MAaHUITYJIMPOBAaHUA TOYHBIMH, HOI[pO6HI)IMI/I, KOMIIbIOTCPHO-CUUTHIBACMBIMHA OIIN-
CaHMSIMM CTPYKTYphl MIPUIIOKEHUM, HE 3aBUCALIUMH OT A3BIKOB MPOTPaMMHUPOBa-
HHsI, OTIEPALIMOHHBIX CUCTEM MIIM 0a3 JTaHHBIX, KOTOPbIE MOTYT OBITH HCIOJIb30Ba-
HbI 1 ux peanuszanuu. KirodyeBbiM ctangaprom MDA saBasiercas MOF, a He
UML, Kak cuuTaroT 10 CUX ITOP HEKOTOPHIE MOJIb30BATEIH.

IMonxon MDA Mo»HO MCONB30BaTh AJIs MOJTYYEHHUsS] KOHTPOJIS U CHCTEMa-
THYECKOTO YJIyUIIEHHUs BCEro Ku3HeHHOro nukia UT-permenuii: oT Mmogenuposa-
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HUs oOmero OusHeca (comeiicTBus 3(P(PEKTHBHON CBS3M MEXIy OHM3HEC-
aHanmtukamMu 1 MT-pa3paboTankamMu 1 BBITIOHEHUSI KOHKPETHBIX TPeOOBaHUHN K
pelIeHunio) 10 pa3paboTKH, BHEAPEHUS, HHTETpalluy U yIPaBIeHNUs MHOTMMHU BH-
JaMHd TOporpaMMHBIX apTedaktoB. MDA Ha OCHOBE TPEXCIIOMHOTO MOAX0na
o0OecrieunBaeT TaKue TUIBI MOJIENIEH:

Buvtuucnumenvnas neszasucumas mooenv CIM (Computing Independent
Model) — ommceIBaeT CUCTEMY C BBIYHUCIUTEIBLHON HE3aBUCUMOM TOUYKU 3PEHHUS,
OCBeIIasi CTPYKTYPHBIE aclleKThl CUCTEMBI, U3MEHSS aKUEHT OT MOJCITUPOBAHUS
JIOMEHA Ha MOJICTIMPOBAHHUE apXUTEKTYPHI.

Hezasucuman om naamgpopmot moodenv PIM (Platform Independent
Model) — MoxeT paccMaTpHUBaTHCS KaK OMpPEAeIICHUE CUCTEMBI C TOYKH 3PEHUS
TEXHOJIOTUU HEHTpaJlbHON BUPTYaJbHOW MAIWHBI WJIM BBRIYUCIHTEIBHON abcT-
paxIuu.

Mooensv 01a koukpemnoit naamgpopmot PSM (Platform Specific Model) —
OXBaTBHIBAET TEXHUUECKHE KOHIEIIUH U CEPBUCHI, COCTABIAIOMINE MIaTHOpMy
peanuzanuu. JTa MOJENb HAllpaBicHa Ha KOHKPETHYIO TEXHOJIOTHUIO pealn3alun
CUCTEMBI CEpPBHUCOB.

MeTtamozens OnUCHIBaeT CBOICTBA M KOHCTpyKUuHU kaxxaon uz CIM, PIM u
PSM wMoneneit TouHO (CM. pUCYHOK). B KOHTEKCTE pabOTHI BRIOMpAETCS IIIAT-
¢opma Ha ocHOoBe web-cepBucoB. [locTaBmuK cepBHCOB co3aaeT abCTpakTHOE
oTvcaHue WHTepdeiica cepBrca, KOTOPBIH MOXET OBITh HCTIOIH30BaH MOTEHIINATb-
HBIMHM II0JIb30BAaTEISIMU CEPBUCOB [UIsl TIOMCKAa W BBI30Ba JTOTO CepBHCa
¢ TToMoITsI0 coobmmenmii Ha ocHoBe XML. [TapameTpst web-cepBrucoB npu oopa-
MICHUH K PETIO3UTOPHIO, B KOTOPOM MOTEHIMANIbHBIE MTOJIB30BATEIN MOTYT HCKATh
COOTBETCTBYIOIINE CEPBUCHI U MPOTOKOIBI JJISI CBSA3H CEPBUCOB M MX KIMEHTOB,
00pa3yroT miatgopMy peann3anuy Kak CepBUC-OPUEHTHPOBAHHYIO apXUTEKTYPY.

Paznuunble THTBI TUTATQOPMBI MOTYT OTJIMYATBCA APYT OT Apyra. OOmmm
CBOWCTBOM TIIAT(QOPMBI SBISCTCS €€ CepPBHC-OPHEHTHPOBAaHHAs apXHUTEKTypa, a
KOHKPETHBIMH TEXHOJIOTHSMH peai3allii — CaMU Web-CEepBHCH U CEpPBUCHBIE
MexaHu3Mbl (Hanpumep, Apache Axis niu Oracle BPEL). MeramonenupoBanue
SIBJISIETCSL OTHUM U3 CaMbIX BaXHBIX NOHATUA MDA. Oumonozuu paccmampu-
saromca kax CIM moodenu, nosToOMy KOoHUENTyansHble Moaenu PIM u PSM Ttak-
YK€ OTPAXKAIOT CEMaHTHUKY Ul TAHHOTO JJOMEHA TPUIIOKEHNH, COOTBETCTBYIOIIYIO
CeMaHTHKe JOMEHOB peanbpHoro mupa (Real World) He3aBUCHMO OT KOHKPETHBIX
noTpeOHOCTe! MPUIIOKeHNH. TakuM 00pa3oM, OHTOJIOTHS BBICTYIAeT B KaueCTBE
OCHOBBI METaMO/IEJIH AJIsl T€HePUPOBAaHUS KOHIENTYaIbHBIX MOJENEeH Ui pean-
31Uy KOHKPETHBIX MHPOPMAIIMOHHBIX CUCTEM.

Bo3moxxHOe causHue oHTOMOorMueckoro 1 MDA moaxoioB HpHUBOIUT
K CJIEAYIOIIEMY BO3MOXXHOMY TIPOIIECCY Pa3paOdOTKH IMTPOrPaMMHOTO 00ECTICYeHUS:

— mocTpouTh HezaBucHMBIe o0myr0 (GO) m momeHnuyio (DO) oHTOMOTHH.
Yacte DO HCHOIB30BaTh B KAYECTBE BLIYHUCIUTENLHON HE3aBUCHUMOW MOJIEITH
(CIM);

— npeobpazoBats CIM B He3aBHCcHMYTO OT TIaThopmMbl Mojienb (PIM);

—peoOpazoBath PIM B monmens koukpetHOW miatdopmer (PSM) u apre-
(dakT 3aBUCUMBIX Mojenel (HarmpuMep, MOJENb CXeMbl 0a3bl JaHHBIX); ONpese-
JIUTh METOJTUKY CPaBHEHHS U MIOMCKA CEPBUCOB;

— npeBpatuth yactu oHTodOorHH DO 1 GO B oHTONOTHIO KOHTEeKCTa (CO);

— IPUMEHUTH TIpeoOpazoBaHus PSM B KOJbI MIPHUIIOKEHUH U TIPOTPAMMHBIX
apredakros [15].

Cucmemni docnioxcenna ma ingpopmayivini mexnonoeii, 2016, Ne 4 53



A.U. [lempenxo

[Mpu co3manmm Moxenu KOHKpeTHOH miatgopmbel (PSM) ocymiecTBisieTcs
MOUCK HEOOXOIUMBIX cepBUCOB [16, 17] B ceTH, mpu 3TOM HCIOIB3YIOTCS OHTO-
JIOTHH JUIsl TIOBBIIIEHUS TOYHOCTH ITOMCKA CEPBUCA M OTKPBITUE TAKOTO CEPBHCA, B
KOTOPOM YIIOMHUHAETCsI B TOYHOCTH MCKOMOE IOHSTHE, a HE MPOU3BOJIBHBIX CEP-
BHCOB, B ONMCAHUAX KOTOPBIX BCTPETWIOCH 3aJaHHOE KIIIOYEBOE CI0BO. M3BecT-
HO, YTO B PA3JIMYHBIX MPEAMETHBIX 00JacTAX OJHU U T€ K€ MOHATUSA MOTYT OBITh
MIPEICTABIIEHB PA3IIMYHBIMU TEPMUHAMU. MeXaHU3M OHTOJIOTHH B 3THX CIIydasx
NO03BOJIACT (OPMHPOBATH OCMBICICHHBIE HEPApPXHUYECKHE B3aHMMOCBS3H MEXKAY
CepBUCAMH, T.. PEaTH30BaTh KOMIIO3HMLHUIO CEPBUCOB, CIOCOOHYIO YAOBIIETBO-
PHUTBH 3alpOC IOJIB30BATENS, XOTS B €€ ONMCAHHMM MOXKET HE OBITh HEKOTOPBIX
KIIIOYEBBIX CIIOB U3 BXOJHOTO 3aMpoca.

PaccmoTpeHHBI MOAX0J K IPOEKTUPOBAHUIO CHUCTEM CEPBHCOB XOPOLIO
alanTUpyeTcs K 0COOCHHOCTAM COBPEMEHHBIX PACIPEOeSIeHHbIX 8bIUUCTUMENbHBIX
cped (THma MyJIbTHOOIAKA WIIA TPUM), KOT/Ia Web-CepBHUCH HAXOMSITCS B pa3iIny-
HBIX TeorpaMuecKy pa3JelCHHBIX PEMO3UTaPUsIX (BOZMOXKHO, YTO B HECKOIBKHX
9KBUBAJICHTHBIX BapUaHTAX PEANN3allMM), @ UX KOMIIO3UIMM B BUJAE CO3JaHHBIX
MIPUIIOKEHUM BBIITOJIHAIOTCSA Ha Pa3iMYHBIX BBIYMCIMTEIBHBIX Y3JIaX CpEemdbl, pe-
CypCBI KOTOPBIX OCBOOOIMIMCH K MOMEHTY Hauaja BBIIIOJHEHHS OYepeaHOTO
CepBHCAa KOMIIO3ULMH. B pesynapTaTe peann3oBAHHOE HPUIOIHCEHUE UMeem
OUHAMUYECKU UBMEHAEMYI0 APXUMEKMYpPY U NePeMEHHbll KOMNOHEHMHDbLI
cocmas.

OCOBEHHOCTH MNPOHECCHO-OPUEHTHUPOBAHHOI'O
IHNPOEKTHUPOBAHUA

[IpumennTenbHO K pa3pabOTKe MPOTPAMMHBIX MPHIIOKEHHH OCOOSHHOCTH IPO-
IIECCHO-OPUEHTHPOBAHHOTO MTPOSKTUPOBAHUS 0000IIEHBI B Ta0JI. 2

Taoauuna 2. CpaBHEHHE Pa3IHUYHBIX MOAXO0JO0B K Pa3pabOTKe MPOrpaMMHOTO
oOecrieueHns

Ne . .
o/ O0beKTHO-OPUEHTHPOBAHHBII IIpoueccHo-opueHTHPOBAHHBII
1 |OTBECTBEHHBIE UCITIOJIHUTEJIN TIPOT'PAMMHOI'O OBECIIEYEHMUS
Apxumexmopul
Paspabomyuxu NnpocpaMMHO20 0becneyeHusl,
NPoOSPAMMHO20 0becneyenus, OOJBIITYIO YaCTh BpEMEHH
0O0JBIIYIO YaCTh BPEMEHH paboTarorie COBMECTHO C dKCIIEpTaMH
paboTaroniie ¢ KoaoM MpeAMETHOUN 00JacTH
€ OHKOIO2UAMU U MOOETAMU
2 9TAII AHAJIM3A TEXHUYECKOI'O 3AJAHUA
TpeboBaHus pUBEICHBI AHanu3 [oMeHa BHITIOHEH ITOCTaBITHKAMHA
Ha €CTECTBEHHOM SI3bIKE CEPBHCOB, UTO MTO3BOJISIET Pa3padoTINKaM
JUTS CUCTEMHBIX aHAJIUTHKOB, MPUIIOKESHNN COCPEIOTOUUTHCS
KOTOpBIE MPeo0pa3oBhIBAIOT TOJILKO Ha TIOMCKE 1 KOMOMHUPOBAaHUH
MX TEXHUYECKHE XapaKTePHUCTHKH CEpPBHCOB, KOTOPbIE OTBEYAIOT OM3HEC-
JUIsl pa3paboOTYMKOB TEXHUYECKUM XapaKTePHCTHKAM
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Ilpooonxcenue maon. 2

3 9TAII IPOEKTHUPOBAHUS
YTO4YHEHHE CTPYKTYPHI KJIACCOB,
MPOEKTUPOBAHNE APXUTEKTYPHI CHCTEMBI Br100p Wit OCTPOSHUE OHTOJIOTHH
(CTPYKTYpBI KOMIIOHCHTOB B MOJYJICH), MIPUKIIATHOTO IOMEHA
BBIOOD CTPOUTENHHBIX OJIOKOB. Y IPOEKTUPYEMOTO MPUIIOKEHHUS,

OOHOBJICHUE UX C YYCTOM TEXHUICCKHUX BEIOOp pPENO3HUTAPHS CEPBUCOB
U3MEHEHUH SIBJISETCS CI0KHOM 3a/auei

4 STAII PEAJIN3AIINA

Ko/MpoBaHHe Ha KOHKPETHOM SI3bIKE Mozenu cepBHCOB MPEACTABICHBI B Ma-

nporpammuposanus (Java, C ++, C #), | LIMHOUHTAEMON ¢dopme, 9TO MMO3BOJISIOT
pa3paboTYrKaM CEPBHCOB aBTOMATUICCKU

- " NIEPEBECTH UX B UCIIONHAEMBIH KOJ
(BUPTYaJIbHOM MITH (PU3UUECKOH) (CIM-> PIM -> PSM->UML).Hobie
KOMaH/IOH, KOTOpasi co31aeT QyHKImH, CepBMCHI JMHAMUYECKHU CO3Jal0TCs

KJIACCBI, MOLlyJIH C UCIIOJIb30BAHUEM CYIIECTBYHOIIMX
5 ITAIl TECTUPOBAHUSA U ITIOJJAEPKKHA

TectupoBaHue pa3aensercs Mex11y 1o-
CTaBIIMKOM CEPBHCOB, OPOKEPOM U KIIEH-
TOM 0€3 B3aMMOJICHCTBHS MEXTy HUMU.
CepBHUCHI MOTYT OBITh ITPOBEPEHBI 10 UX
perucTpanyy 1 UCIOIb30BaAHMSI.
TecToBbIE CLIEHAPUU MOTYT OBITH aBTOMa-
THYECKH CT€HEPHPOBAHbI HA MECTE COBMe-
CTHO OPOKEPOM U KIIMEHTOM Ha OCHOBE
CEPBUCHBIX METAJAHHBIX U CTIELU(pUKALIH

6 OBIIME XAPAKTEPUCTUKHA PEIIEHAIA

PaspaboTka BBITIOIHIETCS OIHOM

TectupoBanue 0OBIYHO IPOBOIUTCS TEC-
TEPOBIIUKAMH B TOM K€ OpraHU3aIiy Ha
OCHOBE HCXOIHOr0 KOJa
1 (QYHKINOHATBHBIX CTICIIU(DUKAIHHA.
TecToBbIE ClIeHAPUU ONPEACIIIOTCS pas-
paboTunKaMu / TECTePOBIIMKAMU

Kpocc-nipoekTHble perieHus, 00CTysKu-
BAOLIHE HECKOJIBKO JOMEHOB
W MpeJHa3HaueHHbIE JUI1 TOBTOPHOTO
JOJITOCPOYHOTO COBMECTHOT'O
UCIIOJIb30BaHKSI MHOTUMH IIPOEKTAaHTAMHU
Y OpTaHU3aLUsAMHI

[IpoekTHO-3aBUCUMBIE PELICHNS,
KOTOpbIE TPYTHO UCIIOJIb30BATh
MOBTOPHO, C OTHOCUTEIHHO
KPaTKOCPOYHBIM H30JUPOBAHHBIM
MPUMEHCHHUEM B BRIODAaHHOM JTOMEHE

BbIBO/IbI

OpueHTalsi MUPOBOW SKOHOMUKH Ha WHAYCTPUIO CEPBUCOB, IMOSIBJICHUE MEXK-
JUCLUIIIMHAPHON HAyKU O CEpPBUCAX, PACIIPOCTPAHEHUE CEPBUCHBIX MOAXOJ0B HA
TEXHUYIECKUE CHCTEMBI (B YACTHOCTH, CTPYKTYPHI IPOTPAMMHOTO OOCCIICUCHI)
MOTHBHPYIOT 3KOHOMHCTOB, COIIMOJIOTOB, MAaTEMATHKOB, MIPOTPAMMHUCTOB U 3aKO-
HOJIATeNIel COTPYAHUYATh JUIS JOCTH)KCHUS OUYCHb BAXKHOW IEJIM: aHaJIW3a, IO-
CTPOCHUS, YIPABIECHUS U PAa3BUTUS CIOXKHBIX CHCTEM cepBHUCOB. ['l1aBHas 3anada
COCTOWT B BBISIBJICHHU JIOTHKH CIIOKHBIX CHCTEM CEPBHCOB M BHEAPEHHUH 0O
METOJIOJIOTHH X MOAENUpOBaHUs. Pemenue 3Tol 3amaun TpedyeT CrennuanucToB
HOBOT'O THIIA — CEPBUCHBIX CIICIIHAUCTOB, O KOTOPHIX B YKpanHe NOYTH HHYETO
uHeusBecTHO [17]. Hust ee pemenus B 2015 1. B UIICA HTYY «KIIN» BBeneHa
cnernmanu3anusi «CHUCTeMHOE MPOEKTHPOBAaHNE CEPBHCOBY» B paMKax HOBOH crie-
muanbHocTd 122 «KoMmmbloTepHbIE HayKd W WH(QOPMAIMOHHBIE TEXHOJOTHUY.
Hayka o cepBucax (koTopas pa3BHBAeTCs JOBOJIHHO aKTHBHO) UMEET HECOMHCH-
HBIE MEXAHCUUIUTMHAPHBIE MPHU3HAKH C JOJTOCPOYHOM IIENBI0 CTaTh IEHCTBH-
TETHHO MEKIUCIUTUIMHAPHON OTPACIBIO.

Cucmemni docnioxcenna ma ingpopmayivini mexnonoeii, 2016, Ne 4 55
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