YK 004.89

T.B. JIEBALIOBA
CAMOOPT'AHU3AIIUA PECYPCOB
UHTEJJIEKTYAJBHOM CPEJIBI
JIJIA YYACTHSA B COBMECTHBIX JJEMCTBHUAX

Jlesawosa T.B.. CaMoopranusanusi pecypcoB HHTe/UIEKTYaJIbHOI cpeibl AJIsl y4acTHs B
COBMECTHBIX el cTBHSX.

AnHoTanusi. B paboTe ONMCbIBAOTCA KOHLENLMA CaMOOPraHW3aLmm pecypcoB NHTENEKTY-
anbHON cpefibl AN BbINO/HEHUS COBMECTHbIX AeACTBUIA, HanpaBfeHHbIX Ha TekyLue noTpe6-
HOCTW NIOfEN, HaXoAALMXCA B TakON Cpefe M OKasaBLUMXCA BOBMIEYEHHLIMW B HEKOTOPYHO
CUTYaLWIO, CEPBUC-OPUEHTNPOBAHHAA apXUTEKTYpa CaMOOPraHN3YHOLLENCa NHTENNEKTYabHO
cpedbl M NPOTOKO/T CamMOOpraHM3aLMy PeCYpPCcoB Takoi cpefpbl. Pecypcbl MHTENNEKTYabHOI
cpegabl NpeAcTaBnsoTCcA Npy noMoLy Web-cepBuUCOB, 3a CHET Yero caMoopraHu3auus pecyp-
coB B paboTe 3aMeHeHa camoopraHu3saumeii \Web-cepsncos. OCHOBHbIE MOMEHTbI KOHLiENLN
UNNIOCTPUPYIOTCA Ha NPUMEPe CUTYaLMii, OTHOCALLMXCA K Npo6aeMHON 061acTU «ynpaBneHne
upe3BblyaliHbIMU CUTYaLUAMMN».

KitioueBble ci10Ba: CaMoOpraHU3yOLLancs UHTeNNeKTyanbHas cpeda, Web-cepsucel, cepsuc-
OpUEHTMPOBaHHAsA apXUTEKTYpPa, NPOTOKON CamMoopraHu3aLum.

Levashova T.V. Self-organisation of resources of smart environment with the object of
joint activities.

Abstract. A framework for selforganisationof resources of a smart environmesérvice
oriented architecture, and a protocol for the resourceosgénisationare desribed in the
paper. The resources of the smart environmentosgénisefor the purposeof taking joint
resourceactionson assisting people involved in a situation that takes place in theement.
The resources are represented by means of-d&elies. Due to such a represaitn the
resource selbrganisationis replaced with the selirganisationof the Webservices. Main
research points are illustrated by examples from the emergency management domain.
Keywords: self-organisingsmart environment\Web-services, serviceriented architecture,
self-organisatiorprotocol

1. Beenenue. VIHTeNNeKTyansHasa cpefa — 310 NMPOCTPAHCTBO, COCTO-
fAlllee U3 MHOXECTBA HE3aBUCUMbIX 3/1EKTPOHHBIX U WHOPMaLMOHHO-
BbIUMC/IUTENbHLIX YCTPOIACTB. B AaHHOW paboTe Takume YCTPOMCTBA Hasbl-
BalOTCA pecypcamu cpefbl. BeefieHO AeneHne Ha MCNONHUTENbHbIe (opra-
HU3aLMn 1 NI0AN) N MHHOPMALMOHHO-BBIYNCINTENbHbIE (CeHCopbl, 6asbl
faHHbIX, Web-cTpaHuupl, NpyvknagHble NporpaMmbl, BbIYUCAUTENbHbIE MO-
Oynu w1 T.M.) pecypcbl. Yenosek, NONaBLWWiA B MHTENNEKTYaNIbHYIO Cpedy
(nonb3oBatesib), OKUAAET, YTO PeCypCbl MOMYT OKa3aTb eMY OCMbICNIEHHYHO
nomoLLb 6e3 BMeLlaTensCTBa B UX JEelCTBMA C ero CTOpoHbI [1, 2].

B paboTte npepnaraeTcs KOHUENUWs, OPUEHTUPOBAHHAA Ha camoopra-
HM3aLMI0 PECYPCOB MHTENNEKTYaIbHON Cpefbl, B COOTBETCTBUM C TEKYLLEl
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cuTyaumein (KOHTEKCTOM), MetoLLieli MeCTO B Takol cpefe. Llenbto camoop-
raHmsauuy pecypcoB SIBSIOTCA COBMECTHble AENCTBUSA PecypcoB B COOT-
BETCTBUM C TEKYLLMMU NOTPEOHOCTAMU NONb30BATENENA.

MpepnaraeMas KOHLEMUMA OCHOBaHa Ha paHee MPOBEAEHHbLIX WCChe-
[OBaHMAX MO NOCTPOEHMIO CUCTEM MOALEPXKKN MPUHATUS PELLEeHWNIA, OpUeH-
TUPOBaHHbIX Ha PaboTy B OTKPbITbIX MHPOPMALMOHHBIX cpegax [3, 4]. Oc-
HOBHbIMW MPUHLMNAMK, Ha KOTOpble OMMPaEeTCA KOHLEenums, ABASIOTCSH:
CMOMb30BaHNE OHTO/IOMMYECKON MOAENMN A1 NPeSCTaBeHUs 3HaHUIA Npo-
6nemHol 061acTu, ABYXYPOBHEBOE MOAEMMPOBAHME TEKYLUEA CUTyauuw,
1CMOMb30BaHNE OHTOMOrMYECKON MOAENM KOHTEKCTa ANiA MpefcTaBieHus
TeKylleid cuTyauun, npeacTaBieHWe pecypcoB npu nomowm Web
CEPBUCOB, CEPBUC-OPUEHTMPOBAHHAA apXWUTEKTYpa CaMOOPraHM3yloLLencs
WHTENNEKTYanbHOM Cpeabl, MCMOoNb30BaHWe MPOTOKOMA CaMOoOopraHu3aLmm
[Ns1 B3aMO/eACTBUS PECYPCOB.

OCHOBHbIE MOMEHTbI KOHLENLMX UAMOCTPUPYIOTCA Ha MPUMEpe CUTy-
auuii, OTHOCALLMXCS K MPOBMAEMHON 06nacTy «ynpaBfieHVe Ype3BblvaiiHbl-
MU CUTYyaLmnammn».

2. Hactpoiika (pyHKIMOHAJHHOCTH MHTELUIEKTYAJbHOI cpeabl Ha
norpe6éHocTH moJib3oBaTelst. B npegnaraemMoil B gaHHOW paboTe KoHuen-
LMW1 NOTPeBGHOCTU MONb30BaTeNA ONPefensoTcs TUNOM CUTYaLun, B KOTO-
PO OKas3anca No/b30BaTeNb. B COOTBETCTBMM C KOHLENLMEN pecypebl UH-
Te/NeKTyanbHOM Ccpefbl CaMOCTOATE/IbHO OPraHU3ylTCA B COOGLLECTBO,
YUYaCTHUKM KOTOPOro MnpegfiaraloT pelleHns ans 3afad, 418 KOTOpbIX B Te-
KyLLel cuTyaumm 4O/MKHO BbiTb HALEHO peLUeHne, YHacTBYHOT B NMPUHATIN
PeLUeHNii N BbINOMHAKT AECTBUA B COOTBETCTBUM C MPUHSATLIMW PELLEHN-
AMN.

Pecypcbl MHTENNEKTYyanbHOW Cpedbl MPeAnoKeHO NPeScTaBnaTh Npu
nomowm Web-ceprcoB, KOTOpble MOAENMPYIOT CBOMCTBA U (DYHKLUMK pe-
CYPCOB, a TaKXe y4acTBYIOT BMECTO PEcypcoB B NMpOLECCE CaMOOpraHu3a-
umn. Moa yHKUMAMKM MHEHOPMALMOHHO-BbIYNCINTENbHBIX PECYPCOB MO-
HUMalOTCA (DYHKUUKM, peain3yemble 3TUMKU pecypcamu (Hanpumep, coop
[aHHbIX, M3MepeHue (U3NYECKUX BEMINYKH, BbIMOAHEHUE BbIYUCIEHWIA).
Mo hyHKUMAMK UCMOMHWTENbHBIX PECYPCOB MOHMMAOTCA (YHKLMM, KO-
TOpble MPUCYLLM POSSAM, BbIMOHAEMbIMU NHOAbMU B HEKOTOPO CUTyaLuu,
NN OpraHn3aLmsam.

3HaHMa Npo6/ieMHON 061acTU MPeACTaBeHbl B NPUKNAAHOM OHTONO-
rM MOCPEACTBOM MHOXECTB K/aCCOB OObEKTOB, aTpMBYTOB K1accoB, AOMe-
HOB — 06/1acTeil JOMYCTUMbIX 3HaYeHWUid aTpubyToB — U OrpaHuyeHnin [3].
Mexay VMMeHaMu KiacCcoB W aTpubyTOB, COAEPXKALLMXCS B MPUKIALHONA
oHTONOrMK, N aTpndytTamm WSDL-onvcanuii Web-cepB1coB yCTaHOB/EHBI
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CIOPBEKTMBHbIE OTOOpPaXKEHMs. 3a CYET [AaHHbIX oTobGpaxeHuin Web
CepBUCHI NPMOGPETAKOT CEMAHTUKY NPO6EMHOR 061acT U MOTYT, NOMb3Y-
ICb 3TOV CEMaHTUKOM, OCYLLECTBNATL NeperoBopbl. OTO6paXKeHWs1 NOKa3sbl-
BalOT: 1) 3HAUEHWs KaKnX aTpubyTOoB MCMO/Mb3YHTCA B KayeCTBE BXOAHbLIX
[aHHbIX peann3oBaHHbIX B Web-cepBrcax thyHKUMIA, 2) KakuM aTpubyTtam
NpYcBamBaloTCA Pe3ynbTaTbl BbINOAHEHNUS 3TUX PYHKLUUIA, 3) Kakve Tunbl
MCMONHUTENBHBIX PecypcoB Mogenunpytot Web-cepsuchl.

Tekylaa cuTyauns B WHTENNEKTYaNbHOW cpefe MOZENVpyeTcs Ha
[BYX YpOBHAX. Ha nepsom, abCTpakTHOM, YpPOBHE OHa MpefcTasneHa ab-
CTPaKTHbIM KOHTEKCTOM, KOTOPbIA SBASETCA OHTOMOrMYECKON MOAENbIO
TeKyllel CUTyauyn 1 BK/KOYaeT B cebs 3HaHMA, pefieBaHTHbIe NOTPe6HO-
CTAIM MONb30BaTe/NA, OKAa3aBLUErocs B AaHHOM cutyauun. MNMpuUMeHUTeNbHO K
ypesBblyaiHbiM cuTyaumaM (UC) mpu nonagaHnv nonb3oBaTens B Takyto
CUTyauMto ero NOTPeGHOCTAMU ABMAKOTCA OKasaHwWe MepBoil NOMOLM W
(nnwn) ero aBakyaumsi ¢ mecta YC, a Takxke nMKBmaaumsa nocneactanii UC.

B cnyyae YC abCTpakTHbIA KOHTEKCT 3afaeT creundmkaumio
1) 06beKTOB MHMPACTPYKTYPbI, KOTOpPble SBAAIOTCA PeieBaHTHbIMU TeKy-
weli cuTyauun (asponopTsl, BOK3&/lbl, LOPOrK, TPAHCMOPTHbIE CPeACTBa U
T.M.); 2)3agay, Hanpumep, OnpefeneHne TeKYLMX MOFOAHbLIX YCMOBWIA,
pacuyeT KpaTyailumx myTeil cnefoBaHWs TPaHCMOPTHOIO CPeAcTBa, COCTaB-
NeHvie MaHa fAelicCTBUIA Y4aCTHMKOB Onepauyv Mo AWKBUAALMW Mocnes-
ctBuii UC un T.n.; 3) nogpasfeneHuii onepatuBHbIX CAyX6 (aBapuiiHo-
cracaTe/lbHbIX (DOPMMPOBaHWMIA), KOTOpble AO/MKHbI MPUHSATL y4yacTue B
onepauuv no AMKBMaumm nocnegcteuii UC (Bpaum CKOpoi NomoLLu, no-
YKapHble, onepaTuBHbIe cy6bl MBA 1 T.1.).

Kpome nepeuncrieHHON Bbilwe MHHOPMaLMU abCTPaKTHBIA KOHTEKCT
COLEPXMT  CCbUIKMW HA MHOXECTBO KOHTEKCTHO-3aBucuMMbIX  Web-
cepencoB — Web-cepBucOB, 15 KOTOPbIX CYLECTBYIOT OTOOPaXKeHWs
mexay atpmbytamu ux WSDL-onucaHuii 1 MMeHamy KaccoB U aTpuoy-
TOB, COAEPXaLLMXcs B abCTPaKTHOM KOHTekcTe. B cnyvae UC npumepamu
KOHTEKCTHO-3aBUCUMbIX Web-cepBMCOB ABAAIOTCA: CEPBMC, OTBEYAOLLMIA
3a onpefeneHrie MecTa HaxoXAeHVs NoApasfeNneHnin onepaTuBHON CyX6bl
B [JaHHbIA MOMEHT BPEMEHW; CEPBUChI, MPEJOCTaBAOLLME jaHHbIE O MECTe
MPOUCLLIECTBYS, CTENEHU CNoXHOCTK YUC, uncne noctpagaslumx u T.n. Mpu-
BedeHHble npumMepsl  Web-cepBUCOB  MOZEAVPYIOT  UH(OPMALMOHHO-
BbIYMCIINTENbHbIE PECYPCbl. TakKe MHOXECTBO KOHTEKCTHO-3aBUCUMbIX
Welb-cepBuncoB BK/IHOYAET B Cebs CEPBUCHI, MOAENMPYIOLLME UCMOHUTE Tb-
Hble pecypcbl (MOXapHbIX — B Cny4yae noxapa, 6puragsl FTMBAM — B cny-
yae AT, 6puragbl CKOPOW NOMOLLM — B 3aBUCMMOCTW OT Halnynst U CTe-
MEHU TSHKECTU NOCTPaAABLLUX W T.M.).
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KoHkpeTu3aums cneunuumMpoBaHHbIX B abCTPAKTHOM  KOHTEKCTE
00BLEKTOB W peLleHre OPMaN30BaHHbIX B HEM 3afay ABNAKOTCA MepBuYd-
HbIMU LEeNsMM camoopraHu3aLmm KOHTEKCTHO-3aBUCUMbIX Web-cepBucoB.
KOHKpeTM3MpOBaHHbI abCTpaKTHbI KOHTEKCT Ha3blBAETCS OMEPaTBHbLIM
KOHTEKCTOM. OnepaTuBHbIA KOHTEKCT COOTBETCTBYET BTOPOMY YPOBHHO
MOZLENNPOBaHNS TEKYLLEHA CUTYaLUN.

B cnyyae UC onepaTuBHbIA KOHTEKCT NPeACTaBAseT cOBOI KapTy pe-
rMoHa C HaHEeCEHHbIMU Ha Hee 3[aHWAMM, AoporaMu, BoLOeMaMu W T.0. 1
MecTaMy pacnonoxeHus (OPMUPOBaHUI ONEPaTMBHOIrO pearMpoBaHums.
PesynbTaTamm peLUeHns 3afad SBAAKOTCA 3HAYEHWUS JaHHbIX, KOTOpble Npu-
cBamBaloTCA aTpubyTam MepeyvncieHHbIX 06beKToB (agpeca 60MbHUL, W
Hannume B HUX CBOBOAHbLIX MECT, TeKyLUmMiA cTaTyc (3aHAT / cBo6OgeH) U
TeKyLlee MecCTOMOMOXKEHNE OMepaTUBHLIX (HOPMUPOBaHUIA K T.M.). Takke
pesynbTaTaMy peLleHus 3afady ABAAKTCSA PeLleHns O BO3MOXHOCTU UC-
MONb30BaHUA TPAHCMOPTHLIX MyTel, pacCYMTaHHble KpaTyailime nyTw,
MPOJIOXKEHHbIE MAPLLPYThI CIeA0BaHNS TPAHCMNOPTHBIX CPEACTB U T.1.

OnepaTuBHbI KOHTEKCT SIBAISETCA OCHOBOWM A/1s peannsauuy BTOpWY-
HbIX Leneii camoopraHu3aumn. A VMMEHHO, CaMoOopraHu3auuM UCNOMHU-
Te/bHbIX PECYPCOB ANS Y4acTusi B COBMECTHbIX AeACTBMAX. STOT 3Tan co-
CTOWT U3 NepPeroBopoB MeXAy pecypcamul C LEMblo pelleHuns crefyowmx
3afay: 1) onpefeneHns NOTeHUMa/IbHbIX YYaCTHWKOB OMepaLmy Mo OKasa-
HUIO MepBO/ NOMOLLM NOCTPadaBLUKM, 3BaKyaLMW MOCTPafaBLUMX C MecT
YC v nukBugaumm nocneactauin UC; 2) hopMmMpoBaHUA MHOXECTBa A0NY-
CTUMbIX NMIAHOB [AEWCTBUIA y4acTHMKOB; 3) BblbOpa €AMHOro [Ans BCEX
YYaCTHWKOB MJ1aHa AeCTBWI M3 MHOXECTBa OMYCTUMbIX M1aHOB.

Ccbinadcb Ha npumep YC, BTOPUMYHBIMM LeIAMM CamoOopraHunsaumm
ABMAKOTCSA, HAMPMUMep, BbI6OP 60/bHUL, B KOTOPbIE MOFYT 6bITb MOMELLEHI
nocTpagasLLMe; BbIOOP OnepaTMBHO-CMacaTe/lbHbIX (HOPMUPOBAHUIA, KOTO-
pble MOFYT MPWHATL y4acTue B Onepauyum No OKasaHWK MepBoi MOMOLLU
MOCTpaZaBLUMM, 3BaKyaLuy nNocTpagaslmx ¢ mect YC u nvksupaumu no-
cneacteuid YC; coctaBneHve aptheKTBHLIX MapLUPYTOB CneaoBaHms gop-
MWPOBaHWiA; NPUHATYE peLLeHre 06 OKOHYaTe/IbHOM MaHe onepaLuu.

3. Ceanc-opneHTnpOBa}maﬂ APXUTEKTYpPa ](lHTeJI.]'IeKTya.]'IbHOﬁ
cpenbl. Peannsaums KOHUENUMY caMoopraHn3aumm pecypcoB UHTENNEKTY-
anbHOW cpefbl B COOTBETCTBMUN C TeKYLUEN CUTYyaLeid OCYLLECTBASETCA Ha
OCHOBE CEpBWC-OPUEHTUPOBAHHON apXWTEKTYPbl CamMOOpPraHW3yHLLeiics
WHTEeNNeKTyanbHoM cpeabl (puc. 1), B KOTOPOIA BblgeneHb! ABa knacca Web-
CEPBMCOB: CUCTEMHbIE U onepaTuBHble. Bce Web-cepBuchl, cocTaBnstowme
apXMTEKTYPY, 3aperncTpmpoBaHbl B peectpe Web-cepsucos.
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Cuctemunie Web-cepBrch

Cepsuc peructpawmu

Peectp Web-cepsucos

Cepsuc gocTyna K
NPVKMIAAHOA OHTOMOM MK

lMNpuknagHas oHTONOIUA

CepBuc abCTpakTHOro
KOHTeKCTa

ABCTPaKTHbI KOHTEKCT

CepBu1C MOHUTOPUHTA

WHTpaHeT, VIHTepHeT

CepBsuc onepaTMBHOro

OnepaTuBHbI KOHTEKCT

I9TLHOHOIINOY SITHIIRALITSITHOY]

KOHTEKCTa
o = | CepBUCbI MCMOHNTE/Tb- VcnonHuTenbHble ps
E 2 HbIX PECypcoB pecypchbl <
m
o, (<]
5 D o
s 9 CepBuCbl MHGOpMaLM- MHhopmaLnoHHO- =
25 | OHHO-BbIYNCANTENBHBIX BbIYMC/INTENbHbIE =
cE pecypcos pecypcbl E

CoobuectBo Web-cepBucos VIHTennekTyanoHaa cpega

AN

Puc. 1. CepBUC-OpPMEHTVPOBaHHAsA apXUTEKTYpa caMmoopraHu3yoLLeincs
VHTENNeKTYalbHOM Cpefpl.

-
\_

CuctemMHble Web-cepBMCOB BbINOMHAT QYHKLMM NO CO34AHUIO, NOA-
LEPXKKE W XpaHeHUH0 a6CTPaKTHbIX KOHTEKCTOB, perucTpauum Web-
cepBucoB B peecTpe Web-cepBnCOB, MOHUTOPUHTY UHTENNEKTYaIbHOI Ccpe-
[Abl, TPUHATUIO PELLEHUI 0 BK/IOUYEHWM OnepaTuBHbIX Web-CepBuCOB B CO-
06LLECTBO UMW UCK/IOYEHUN W3 HETO, peasm3aumn MexaHu3Ma «KnacCHol
[0CKM», MHOXeCTBO cucTeMHbIX Web-cepB1coB BK/IHOUaET B cebs:

— CEepBMC perucTpauuun, OTBevaloWwmii 3a peructpaunto  Web-
cepBucoB B peecTpe Web-CepBMCOB U 3a MpeAcTaB/eHve WMHpOpMaLK,
ony6A1KoBaHHO ogHUMK Web-cepBucamm Ans onoselleHns apyrux Web-
CEepBHCOB;

— CcepBMC AOCTyNa K MPUKNaAHOWM OHTOMOTWW, OTBEYaroLMii 3a
npefoCcTaB/ieHNe CepBMCY abCTPAKTHOTO KOHTEKCTa A0CTyNa K NPUKNagHOI
OHTO/OTNK;

— CepByuC abCTPAKTHOTO KOHTEKCTa, OTBeYatoLLMii 3a co3aaHue, Noa-
LEePXKY, XpaHeHe, MOBTOPHOE MCMO/b30BaHNE abCTPAKTHBIX KOHTEKCTOB M
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NPUHATVE PELLEHNI O BKTKOUEHWUM onepaTuBHbIX Web-cepBrcoB B coobLie-
CTBO WA UCK/TOYEHWN U3 HETO;

— CepBMUC MOHWTOPWHIa, OTBEYAOLLMIA 38 MOHUTOPUHI B pPealbHOM
BPEMEHW WHTENNeKTYyaslbHOM cpedbl U Takmx napameTpoB Web-cepsucos,
KaK [JOCTYMHOCTb, HaleXXHOCTb, BPEMS OTBETa U CTOMMOCTb;

— CepBuC OMepaTMBHOIO KOHTEKCTa, OTBEYatOLLMiA 3a npefocTas/e-
HVe MH(OPMaLMK O TEKYLLEN CUTYaLUK.

HasHaueHune onepaTuBHbIX Web-cepBMCOB — MOAENNPOBaHNE CBOICTB
M PYHKLWIA pecypcoB MHTENNEKTYalbHOI Cpefpl, y4acTe BMeCTO PecypcoB
B MpoLecce CamOOpraHu3auuy, MOpPOXAeHWE OMepaTVBHOIO KOHTEKCTa,
peLleHne (hopmMann30BaHHbIX B abCTPaKTHOM KOHTEKCTe 3ajad, y4yactue B
COBMECTHbIX JelicTBMsAX. MHOXeCTBO onepaTuBHbIX \Web-cepBuCoB BK/tO-
YaeT B cebs:

— Habop CepBMCOB WHHOPMALMOHHO-BLIYUCNTE/bHBIX PECYPCOB,
OTBEYalOLMX 32 MOLENMPOBaHME CBOMCTB M (PYHKUMIA MHKDOPMALMOHHO-
BbIUMNC/IUTENBHBIX PECYPCOB, 06paboTKy MHGopMauun, NpeaocTaBnsieMoi
3TUMKU pecypcammn (MpvBefdeHVe K o6LeMy opMaTy U MHTerpaumio), 3a
MPUCBOEHMNE 3HAYEHWI NEpPEMEHHBbIM abCTPAKTHOrO KOHTeKcTa (MOpOXAe-
HWe OMepaTMBHOIO KOHTEKCTA), 3a peLleHue cneuuduumMpoBaHHbIX B ab-
CTPaKTHOM KOHTEKCTe 3afav;

— Habop cepBKCOB UCMOIHUTE/bHBLIX PECYPCOB, OTBEYAIOLLMX 38 MO-
[enmpoBaHvie PYHKUMWIA, KOTOPbIE NPUCYLLY POASM, BbINOAHSEMbIMU STUMM
pecypcamy B TeKYLLUER CMTyaumn, yuacTrie B COBMECTHbIX AeACTBUAX B CO-
OTBETCTBUW C TEKYLUMMM MOTPe6HOCTAMM MO/b30BaTeNe NHTENIeKTYaNb-
HoIA cpegpl.

Tak Kak Web-cepBUChI SBNSKOTCA «MAaCCUBHLIMU» KOMMOHEHTaMU, ANs
TOro, 4YTobbl MX ChenaTb «aKTUBHLIMWY» KOMMOHEHTaMu, CMOCOOHbIMM K
CaMoOpraHu3auym, NCrosb3yeTcs areHTHO-0pMeHTNPOBaHHas Mogens Web-
cepBucoB [5].

4. Camoopranuszauus \Web-cepuco. CamoopraHusauus Web-
CEPBMCOB OCYLLECTBNAETCA B COOTBETCTBMM C MPOTOKOMIOM, KOTOPbIA Mog-
[epXkuBaeT cnegytowye onepauum (Nog onepaumeli MOHUMAaETCA MHOXe-
CTBO 3anpoCcoB, OTBETOB W COOOLLEHWIA, OTMPaBfsieMblX / MOMyYaeMbIX B
npoLecce BbINOMHEHWS onepauun): Function — dopmmupoBaHne Habopa
MHOPMaLMOHHO-BLIYUCANTEbHBIX PECYPCOB MO (PYHKLMOHAILHOMY MpK-
3HaKy; Role — ¢opmupoBaHMe Habopa WMCNOMHUTENbHLIX PECYpPCcoB Mo
(hyHKLMOHaNLHOMY npusHaky; Availability — dopmuposaHue Habopa pe-
CYPCOB Ha OCHOBaHWM WX AOCTYMHOCTW Ha WHTEpPBase OT MOMEHTA C03fa-
HWS1 aBCTPAKTHOrO KOHTEKCTa (to) [0 MPOTrHO3MPYEMOr0 MOMEHTA MpUHS-
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TWA CEPBMCAMI PELLIEHNS O Hauane COBMECTHbIX aelicTauii (T ); Weight —

BbI6OP PECYPCOB 13 MHOXECTBA a/lbTEPHATUBHbIX PECYPCOB Ha OCHOBaHUM
Ux Beca. B pesynbTtate MocnefoBaTe/IbHOro BbIMOHEHWA MEPeUUCTEHHbIX
onepauuii hopmmpyetca coobulectso Web-cepBucoB, 06beUHEHHBIX A1
OCYLLIECTB/IEHUA COBMECTHbIX [JeMCTBWIA B COOTBETCTBUM C TeKyLLEN cuTya-
umeit. MoMUMO yKa3aHHbIX OnepaLmii MPOTOKO NOAAEPKMBAIOT OnepaLuo
Activity — pabota Web-cepsucos B coobLecTse. 3anpochl, OTBETbI U CO-
06LLEHNS, peain3yioLLye nepeuncreHHble onepaumy, npuseeHsl B Tabiu-
Le.

B onepauumn Function onpegeneHo cnefytollee MHOXECTBO 3arpocoB
1 OTBETOB:

— GetAttribute— 3anpoc cepsuca pecypca K cepsucy abcTpakTHOro
KOHTEKCTa Ha NoflyyeHne CMUCKa aTpubyTOB KNacCcoB abCTPaKTHOTO KOH-
TeKCTa;

— ReturrAttribute — oTBeT cepBurca abCTPaKTHOrO KOHTEKCTa CEpPBU-
caM pecypcoB B BUfe CNuUCKa aTpubyToB KNaccoB abCTPaKTHOIO KOHTEKCTa
(3TMM aTpmbyTam TpebyeTca NPUCBOUTL 3HAUEHNS);

— Function— coobLeHne cepBuca pecypca Cepeucy abCcTpakTHOro
KOHTEKCTa B Bufe cnucka (yHKUWIA, pesynbTaTbl BbINOHEHUS KOTOPbIX
(BbIXOAHbIE apryMeHTbl (hYHKLMIA) MOTYT ObITb MCMO/b30BaHbI AN MPUCBO-
€HMA 3HaYeHW aTpMObyTam KnaccoB abCTPAKTHOrO KOHTEKCTa;

— Include FS— coobLeHne cepBuca abCTpakKTHOTO KOHTEKCTa cep-
BUCY pecypca 0 BKItoueHun (1) wunm nckntoueHnn (0) ero us ganbHeiwmx
MeperoBopoB. PelleHne O BKIOYeHUM (MCKMHOYEHUN) cepBuca pecypca U3
[a/bHeALLINX NeperoBopoB BbIHOCUTCS HA OCHOBAHWW npunyunda Haubob-
wetl hYyHKYUOHATbHOCIU.

B onepaumn Role onpegeneHo cnefytolliee MHOXECTBO 3arpocoB U
OTBETOB:

— GetRole— 3anpoc cepsuca pecypca K cepsucy abCTpakTHOro KOH-
TeKCTa Ha MoslyYyeHne CNUCKA MMEH KNaccoB abCTPaKTHOro KOHTEKCTa, KO-
TOPble MPEACTABMAOT PO/, BbINOHAEMbIE UCMOMHUTENBHBLIMU pecypcamu
B TeKyLLeli cuTyauuu;

— ReturnRole— oTBeT cepBuca abCTPaKTHOro KOHTEKCTa CepBucam
pecypcos B BWfe 3arpalivMBaeMoro CrvckKa WMEeH KiacCoB abCTpaKTHOro
KoHTekcTa (RR);

— Role— cooblueHmne cepsuca pecypca CepBuCy abCTPaKTHOrO KOH-
TekcTa B Buge crnmcka poneii (WSRR), BbIMOMHAEMbIX AaHHLIM PECYPCOM
(WSRR e RR);
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Tabnuua. 3anpocel, OTBETHI H COOOIIEHHUST, PeaTH3yoLIne
Nnoj/iepKuBaeMble NPOTOKOJIOM CAMOOPTAHU3ALUH ONePALUH

Onepauus 3anpoc MapameTpbl 3anpoca OtBer MapameTpbl 0TBETA
Furction GetAttibute | WaeHTugumkaTop Return Cnucok aTpubyToB
abCTPaKTHOMO KOH- Attribute knaccos AK
TekcTa (AK)
Function URI Web-cepsuca, Include FS | 1vam 0
MMeHa (PyHKLWIA
Web-cepsuica, nme-
Ha BbIXOAHbIX apry-
MEHTOB (PYHKLMI
Role GetRole WpeHTudgukatop AK | RetunRole | Cnucok umeH
Knaccos AK, npega-
CTaB/IAOLLMX PO
Role URI Web-cepsuca, Include FS | 1m0
CMVCOK poneit
Availabil- | Getinterval | WgeHtngumkatop AK | Return MowmeHT co3aaHus
ity Interval AK, nporHosupye-
MBI/ MOMEHT Hava-
Na COBMECTHBbIX
JevicTBuin
Intervals URI Web-cepsuca, Include_AS | 1m0
CMNCOK NHTEPBA/IOB,
B KOTOpbIE pecypc
[0CTyMeH
Weight Get URI Web-cepsuca Return URI Web-cepBuca,
Competacy Compet@cy | KOMNeTeHTHOCTb
(HafEXHOCTb)
GetTime URI Web-cepsuca, RetunTime | URI Web-cepsuca,
UMS DYHKLMK BPEMS! BbINO/IHEHUS
hyHKLMM
GetAccess | URI Web-cepsuca Return URI Web-cepBsuca,
Access Bpems obpalLeHns
K Web-cepsucy
GetCost URI Web-cepsuca RetunCost | URI Web-cepsuca,
CTOMMOCTb pecypca
Include WS | 1m0 - -
Ready - - -
Activity SendResults | Ums dyHKLmu, - -
3HayeHue BbIXOLHO-
ro aprymeHTa
LookInput VM (hyHKLMK, - -
CMMCOK BXOAHbIX
aprymeHToB

— Include_FS— coobLeHre cepBuca abCcTpakKTHOTO KOHTEKCTa cep-
BUCY pecypca 0 BKUeHUn (1) nnm ucknodeHum (0) ero n3 fanbHeRmx
NeperoBopoB. PeLueHne 0 BKIOYEHUM (UCKMHOYEHWM) CepBuca pecypca u3

114

Tpyas! CIUUPAH. 2010. Bbin. 4(15). ISSN 2078-9181 (new.), ISSN 2078-9599 (oHnaiiH)

SPIIRAS Proceedings. 2010. Issue 4(15). ISSN 2078-9181 (print), ISSN 2078-9599 (online)
www.proceedings.spiiras.nw.ru



[abHEALINX MeperoBopoB Takke BbIHOCUTCA Ha OCHOBaHWW npunyuna
Haubovuell YyHKYUOHATLHOCHIU.

B onepaunmn Availability onpegeneHo cnegytollee MHOXECTBO 3arnpo-
COB 1 OTBETOB:

— Getlnterval— 3anpoc cepsuca pecypca K cepBucy abCTpakTHOro
KOHTEKCTa Ha MO/yYeHWe 3HAYeHWS! BPEMEHW >KM3HU OMNepaTUBHOIO KOH-
TeKCTa;

— Returninterval- oTBeT cepBuca abCTPaKTHONO KOHTEKCTA CepBu-
caM pPecypcoB O BPEMEHU XXW3HW OMepaTUBHOIO KOHTEKCTE;

— Intervals— coobLueHMe cepsuca pecypca Cepeucy abCTpakTHOro
KOHTEKCTa B BUAE CNMCKA BPEMEHHbIX MHTEPBA/IOB, B KOTOPbIE pecypc fo-
CTYMeH;

— Include FA — coobLieHne cepBuca abCTPaKTHOrO KOHTEKCTa cep-
BUCY pecypca 0 BKAtoUeHun (1) mnm mnckntodeHun (0) ero u3 ganbHenLmx
NeperoBopoB. PeLleHne 0 BKIHOYEHUM (MCKMIOYEHMMW) cepBuca pecypca u3
[a/bHeALINX NeperoBopoB BbIHOCUTCS HA OCHOBAHWW npunyuna Haubo.lb-
weco unmepeana ()ocmynﬁocmu.

B onepauun Weight onpegeneHo cnegyrollee MHOXeCTBO 3arpocos,
OTBETOB 1 COOBLLEHWIA:

— GetCompetency- 3anpoc cepsuca abCTPaKTHOro KOHTeKCTa cep-
BUCY pecypca 0 KOMMETEHTHOCTU (411 UCMONHUTENBHBIX) U HaZEXHOCTH
(89 MHMOPMALMOHHO-BbLIYNCUTENBHBIX) JAHHOTO pecypca;

— ReturnCompetency: 0TBET cepBuca pecypca cepsucy abCTpakT-
HOrO KOHTEKCTa C OLIeHKON KOMMETEHTHOCTMN PECYpPCa;

— GetTime— 3anpoc cepsyca abCTPaKTHOIO KOHTEKCTa CepBucy pe-
Cypca 0 BpeMeHM BbINONHEHNS (DYHKLMUN (BPEMEHUN OXMAAHWS CepBuUCa);

— ReturnTime— oTBeT cepauca pecypca Cepeucy abCTPakTHOrO KOH-
TEKCTA O BPEMEHW BbINONHEHNS (DYHKLMK;

— GetAccess- 3anpoc cepeuca abCTPaKTHOIO KOHTEKCTa CepBuUcY
pecypca 0 BpeMeHu J0CTyna K pecypey;

— ReturnAccess- 0TBeT cepBMca pecypca Cepsucy abCTpakTHOro
KOHTEKCTa 0 BPEMEHU LOCTYMa K pecypcy;

— GetCost— 3anpoc cepsuca abCTPaKTHOro KOHTEKCTa cepsBucy pe-
cypca 0 CTOMMOCTY JaHHOr0 pecypca;

— ReturnCost- 0TBeT cepBuUca pecypca Cepsmcy abCTPaKTHOro KOH-
TEKCTa O CTOMMOCTU Pecypca;

— Include WS — cooblLueHue cepBumca abCTPaKTHOro KOHTEKCTa cep-
BUCY pecypca 0 BKUeHUn (1) nnm ucknodeHun (0) ero us gabHerRLwnx
MeperoBopoB. PeLueHne 0 BKIHOYEHWUM (MCKMIOYEHWUW) CepBuca pecypca m3
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[anbHelLLMX NeperoBopoB BbIHOCUTCA HA OCHOBAHWUWN npunyuna HaumeHo-
ueeo eeca,

— Ready— coobLieHne cepBunca abCTPaKTHOrO KOHTEKCTa CepBUCY
permcTpayum o ToM, 4To Habop Web-cepBucoB, KoTopble 6yayT nopoXxaaTb
onepaTVBHbIA KOHTEKCT U y4acTBOBaTb B COBMECTHbIX AEWCTBUSX, chop-
MMPOBaH.

Hwke onuMcbIBaOTCS NPUHLMMBI, HA OCHOBaHUM KOTOPbIX NPUHUMAIOT-
CA peLUeHns o BKIYeHun (1) nnm ncknodeHnn (0) cepeMCcOB PecypcoB U3
Ja/bHeLLIMX neperoBopoB 1 coobuyectsa Web-cepsrcos.

IHpunyun naubonvwei pynxyuonarsrocmu (coobuieHne Include FS).
[na Web-cepsucos, KoTopble COBMELLAIOT B cebe HECKO/bKO Tpebyemblx
thyHKUMIA, 6onee 3dheKTUBHLIM cumTaeTcs Bbi6paTb oguH Web-cepsuc,
BbIMONHAOLMIA HECKOMbKO (DYHKLMIA, YeM Heckonbko Web-cepBucoB, Bbl-
NONHSAOLLMX 3TN XKe (PYHKLMN N0 OTAENbHOCTH.

Tpunyun nauborvwezo unmepsara oocmynnocmu (CO06LLEHME In-
clude_AS). Ecnm Ha nHTepBane [tO,T] eCTb HEeCKO/IbKO PecypcoB, JOCTyM-

HbIX B Pa3Hble BPEMEHHbIE UHTEPBAbI {At}, TO 6oniee SPHEKTUBHBIM Cun-

TaeTcA BbIGPATb MeHblLEe YWC/I0 PecypcoB, AOCTYMHLIX Ha MHTepBane
[t,,T], Takux, uTo6bI B NtOGOI MOMEHT BpemeHn Ha nuHTepBane |[t,,T] Bee

BblOpaHHble pecypcbl OblnM AOCTYMHbI. JaHHbI NPUHLMA CBOAUTCA K 3ada-

4e 0 MOMCKE MUHUMALHOTO MOKPbLITUA MHTepBana [t,T] nHTepBanamu
NR nt

At [, Tle ALY (At — untepsan Bpemenm, B TeueHme KoToporo

n=l i=l
[OCTYMeH n-ii pecype, At e {At}, nt — 41CNO MHTEPBANOB AL’ Ha UHTEp-
sare [t,,T]).
Ipunyun naumenvuezo seca (coodweHme Include_WS). Bec pecypca
W BbluncnseTca kak W = a(1—N)+ AT, +)C, rae N — KOMNeTeHTHOCTb

(HapeHocTb) pecypca, N =(0,1); T, — AMHAMMYECKM BbIUMCNIEHHOE

cpefHee Bpemsi MCTOMb30BaHWS Pecypca Mo OTHOLUEHUID K BPEMEHW uC-
MoSb30BaHUs, KOTOPOE SBNSETCS MakCUMaslbHBIM U3 BCEX BPEMEH WCMOJb-
30BaHUs aNbTEPHATMBHLIX PECYPCOB (BPEMS MCMO/b30BaHWS pecypca ckKna-
ObIBaeTCS U3 BpeMeHN A0CTyNa K Pecypcy M BPeMEHW BbIMOHEHNS PYHK-
uum); C — CTOMMOCTb A0cTyna K Web-cepBucy Nno OTHOLLEHWIO K CTOMMO-
CTW [I0CTYNa, KOTopas SBNSETC MaKCMMaNbHOM U3 BCEX CTOMMOCTeEN [0-
CTyNa K afbTepHaTMBHbLIM PecypcaM; «, /3,7 — BECOBble KOIPHULMEHTSI,
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3afaloLye 3HaYMMOCTb COOTBETCTBYIOLLErO MnapameTpa N8 AaHHOro pe-
cypca (a+ B+y=1).

MpuMep o6MeHa COOOBLLEHNSAMU MEXAY CEPBUCOM abCTPaKTHOrO KOH-
TeKCTa M TPems MH(OPMALMOHHO-BbIYUCIUTENBHBIMW CEPBUCAMU C LieNbIo
MPUHATUA peLleHns 06 yyacTum MHGOPMaLMOHHO-BbIYMCUTENBHBIX Cep-
BVCOB B Aa/bHEMLIMX MeperoBopax Ha NpegMeT BK/KOUEHMSI MX B COOOLLe-
CTBO NpMBEAEH Ha puc. 2. B npuBefeHHOM MPUMEPE YKaszaHHOe PeLLeHue
thopMmMpyeTca Ha OCHOBE NMpUHLUMNA Hanbobluel (yHKUMOHaIbHOCTK. Kak
BUAHO M3 pUCyHKa, «CepBuC pecypca 2» UCK/KYEH U3 AalbHEMWNX nepe-
rOBOPOB, Tak Kak 415 KOHKpeTU3auum pacCcMaTpuBaeMbIX B NpUMepe aTpu-
6yTOB KNaccoB abCTPAKTHOr0 KOHTEKCTa JOCTAaTOYHO 3HaYeHWid, BO3BpaLLla-
eMbIX (YHKUMAMK, peannsoBaHHbIMK B «CepBuc pecypca 1» n «Cepsuc
pecypca 3».

Kak TOMbKO coobuiectBo Web-cepsucoB cdopmupoBaHo, Web
CEPBUCbI, ABAAOLLUMECH YHACTHUKAMM 3TOr0 COOOLLECTBA, BbIMOHSAKOT CBOM
(hYHKLMW, HaNpaBneHHbIE Ha NOPOXAEHNE ONEPaTUBHOIO KOHTEKCTa, nocne
YEro UCNOMHNUTeNbHbIE PECYPCHI MOTYT HayaTb AeiiCTBOBaTb.

‘ CepBuc abCTpaKTHOrO

KOHTeKcTa
GetFunction m D

ReturnFunction F1, F2, F3

‘ Cepsuc pecypca 1 ‘ ‘ Cepsuc gecmcaZ‘ ‘Cepamo pecypca 3

GetFunction

ReturnFunction F1, F2, F3

GetFunction

ReturnFunction F1, F2,F3

Function F1

Function F2, F3
T

N

Function F3

1
1
Puc. 2. Mprmep obmeHa coobLueHmamn mexay Web-cepsrcamm npm

thopmmpoBaHum coobuiectsa Web-cepsucos
Ha OCHOBE MPUHLMNA Han6oNbLUEV PYHKLMOHAIBHOCTY.
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MpuMep obMeHa COOBLLEHNSMU NPU MOPOXKAEHUM OMEPaTUBHOIO KOH-
TeKCTa W Npu Havane LeVCTBMIA NCMONHUTENbHBLIX PECYPCOB MPUBELEH Ha
puc. 3. CepBUC MOHUTOPWHIA MEPUOLMYECKM OMNpallMBaeT CEepBUC peru-
cTpaummn. Kak TONbKO CepBMC MOHUTOPWHIA 0GHAPYXWI, UTO CEpBUC peru-
CTpauumn nonyuunn coobuieHne Ready o 3aBepLUeHMN (OPMMPOBaHUS Habo-
pa Web-cepBncoB coobLLecTBa, CepBUC MOHUTOPUHTA BbIMOMHAET peasin3o-
BaHHbIE B HEM (DYHKLMW, pe3y/ibTaTaMu KOTOPbIX AB/AIOTCA XapaKTepucTu-
K YC. 3TU yHKLUMU 1 HeKOTOpble yHKUMK Apyrux Wel-cepsucos moryT
ObITb BbIMO/HEHBI CPa3y, TaK Kak He UMEIOT BXOAHbIX aprymMeHToB. Pe3ynb-
TaTbl BbIMOSHEHWS (DYHKLMIA COO6LUAIOTCA CepBUCY perncrpaumun ans
ony6nvkosaHus. Web-cepsuchl, He UMetoLLIMe UCXOAHbIX JaHHbIX A1 Bbl-
MO/IHEHWS Peann30BaHHbIX B HUX (DYHKLWIA, NEproaMYecKn OnpalunBaroT
cepsumc perucTpauum. Kak TofbKo 3Ha4eHUS CXOAHbIX AaHHbIX MOABAAKOT-
cd, Web-cepBuCbl BbINOMHAT CBOM PYHKLMM 1 NMYBAMKYIOT pesynbTaTbl Ha
cepBuce perucTpaumm.

CepBuCbl UCMOMHUTENbHLIX PECYPCOB, ONpallMBas CEepPBUC perucrpa-
LMK, XOYT ony6aMKOBaHUA UAEHTU(MKATOPOB PECYPCOB. ITW MAEHTUDN-
KaTopbl ABNAKOTCA Pe3yNnbTaTOM BbINOMHEHNS (YHKLMIA BbIGOpPa Pecypcos.
MosBneHve NAEHTN(PNKATOPOB ABASETCA CUTHANIOM K Hauany AeicTBuiA.

B npumepe, npuBefeHHOM Ha puc. 3, CEpBUC MOHWUTOPUHIa Ny6/InKyeT
mectononoxenne YC 1 uucno nocTpagaswimx. VHGpOpMaLUMoHHO-
BbIYMCAUTENbHDBIA CepBUC «BbI6op 60MbHNLGI» 1 CEPBUC UCMIONHUTENBHOMO
pecypca «BonbHMLE» MePUOAMYECKN MPOBEPAIOT Hanuyve Tpebyemoin um
nHopmaumn. Kak TONbKO MepBbIii cepBUC 0OHapYXMBAeT 3Ha4eHue 4Jis

Cepsuc Cepauc Cepswc pecypca Cepsuc pecypca
pervcTpaumm MOHUWTOpPUHIa BblbupatoLLero 6onbHuLly "BonbHuua"

[]

Periodic: Lookinput(WS_Set| Ready)

SendResults(AccidentLocation, mecTononoxenve YC)

SendResUlts(Injured, Yicrio nocTpaaasLumx)

Periodic; LookInput(HospitalSelection, Yucrio noctpapasLumx)

)

SendResults(HospitalSelection, Hosp_ID)

Periodic: Looklnput (HospitalSelection, Hosp_ID

T H

Puc. 3. O606LLEeHHbIN NpuMep 06MeHa coobLLeHMsMM B coobLyecTBe Web-cepaurcos.
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yncna nocTpafaBlUMX, OH BbIMOMHAET (YHKUMIO Bblbopa M Nyo6nAukyet
NAEHTUPUKATOP BbIOPaHHON 60M1bHULBI. VICNOMHWUTENbHbIV CEpBUC, B CBOHD
oyepefb, 06HapY>KMBaeT MAEHTUPMKATOP, MOAENMPYEMOTO UM pecypca, U
MOXeT HauMHaTb AeiiCTBOBaTb N0 NPEAN0XKEHHOMY CEPBUCOM «J10rMcTUKa»
(He NokKasaH Ha PUCYHKE) MnaHy 3BaKyaLuu.

3akiawuenue. B paboTe onncbIBalOTCA KOHLEMUMA CaMOOpraHu3aLmm
PECYPCOB MHTENNEKTYaIbHON Cpefbl ANS BbIMO/IHEHWS COBMECTHbIX [eii-
CTBWIA, HANPaBNEHHbIX Ha TEKyLUMe MOTPEBHOCTM NOAEN, Haxo4AWmMXCs B
TaKoWi cpefie 1 0Ka3aBLUMXCS BOBNEYEHHBLIMU B HEKOTOPYHO CUTYyaLuio, cep-
BIC-OPMEHTUPOBAaHHAA apXWTEKTypa CaMOOPraHM3YHLEeNca WHTENNeKTY-
a/IbHO cpefbl U MPOTOKON CamMOOPraHK3aL My pecypcoB Takoii cpeabl.

MokasaHo, YTO 3a CYeT NpeAcTaB/ieHUs PecypcoB cpedbl NPy MOMOLLK
Web-cepBucoB, BO3MOXHA 3aMeHa [AeNCTBUIA Had peaslbHbIMU OObEKTaMU
(pecypcamn) paeiicTBusMn Hag mx mogensmu (Web-cepBucamm). Takum
06pa3oM, B KOHLEMUUM CamoopraHu3aums pecypcoB 3amMeHeHa caMoopra-
Hu3aumeli Web-cepBu1coB, NpeAcTaBnAOLWMX 3TN PECYPCbI.

MpepnoxeHHass B paboTe CepBUC-OPUEHTUPOBAHHAA apXUTEKTypa ca-
MOOPraHW3YHOLLENCA UHTENNEKTYaNIbHOM Cpefibl BK/IKOYaET B Ce0st apxXmTek-
TYPHbIE KOMMOHEHTbI, KOTOPbIE MOTYT CYATATbCSA TUMOBLIMU AN apXUTEK-
TYP KOHTEKCTHO-YMpPaB/sSieMbIX CUCTEM.

Pa3paboTaHHbI/i MPOTOKOM CaMOOPraHM3aLmMy pecypcoB UHTENNEKTY-
anbHOW cpefpbl NO3BONSAET 3PMEKTUBHO (OPMMPOBATL COOBLLECTBO pecyp-
COB B 3aBMCMMOCTU OT BbINOMHAEMbIX pecypcamut (hyHKLMIA, JOCTYMHOCTM
PECYPCOB U H/INYMSA afibTEPHATUBHBLIX PECYPCOB.

OCHOBHbIE MOMEHTbI KOHLIEMLMW 1 HEKOTOpPLIE Onepauum, noaLepXu-
BaeMble MPOTOKOJ/IOM CamMOOpraHm3aLuy pecypcoB UHTENNEKTYaNnbHON cpe-
[bl, UNIFOCTPUPYIOTCS Ha NPUMEpPEe CUTYaLMiA, OTHOCALLMXCA K NPO6IeMHOA
0611aCTV «ynpaBneHNe Ype3BbIYaiHbIMK CUTYaLUAMU».

MpepnoXkeHHas KOHLEMUMSA MOXET 6bITb MCMOMb30BaHa MPW NOCTPOe-
HWN KOHTEKCTHO-YNPaB/siEMbIX CUCTEM, B KOTOPbIX €CTb MOTPe6HOCTb B
[AMHaMNYeCcKOM yMNpaBneHUn pecypcamu. ITO Takue 061acTu, Kak, Hanpu-
Mep, NTOrMCTUKa, yrnpaB/eHWe Ype3BblYaliHbIMK CUTYaLMsMK, ynpaBneHue
OpraHu3aloHHbIMK pecypcamm 1 T.M.
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PE®EPAT

Jlesawosa T.B. CaMoopraHu3anus pecypcoB HHTEIEKTYaJbHOM cpeabl
AJI51 Y4aCTHS B COBMECTHBIX JIefiCTBHUSIX.

Lienbto onucaHHbIX B paboTe MUCCnefoBaHuiA IBNSeTCS paspaboTka KOHLEMNLmm
CaMoOopraHM3aLMn pecypcoB MHTENNEKTYaNbHOW cpeabl A/1S BbINONHEHNS COBMECT-
HbIX [Je/ACTBWIA, CEpBUC-OPMEHTPOBAHHOV apXUTEKTYPbI TaKoi cpeabl 1 MPOTOKONMa
CamoopraH13aLnm pecypcoB Cpefbl. Pecypcbl UHTENNEKTYaNnbHOW Cpeabl JOMKHbI
thopmmpoBaTb COOGLLECTBO, COBMECTHbIE AEACTBUS YYaCTHMKOB KOTOPOr0o Hanpas-
NIeHbl Ha TEKYLLMe NOTPeBHOCTU Ntoael, HaXOAALLMXCA B TaKoli Cpeae U OKa3aBLUMX-
CSl BOB/IEYEHHBIMW B HEKOTOPYHO CUTYaLWHO.

B KauyecTBe MeTOAOB MCCMEA0BaHUI CMOMb30BANCL METObI, NPeAnaraemMble
TEXHOMOTMAMK  YNpaBNeHUs: OHTOMOTMAMM, YMpaBneHus KOoHTekcToM u Web
CEpPBUCOB.

[ns [ocTKeHWs Lenn uccnefoBaHuidi B paboTe NPeAnoXeHO 3aMeHUTb feil-
CTBUS Haf, peaslbHbIMM pecypcammn AelCTBUAMU Hag MX MOLENSMMW U NPeLCcTaBnaTh
pecypcbl MHTENNEKTYaNbHO cpeabl Npy nomoly Web-cepBucos. Takoe npefcTas-
NIeHVe ecTeCTBEHHbIM 00pa3oM BbI3bIBAET MOTPEOHOCTL B pa3paboTke CepBuC-
OPVEHTUPOBAHHON apXMUTEKTYpa CaMOOPraHU3YHOLLEACA MHTENNEKTYalbHON Cpesbl.
Takasn apxuTekTypa NpUBOAMTCS B paboTe, 1 LeTasbHO OMUCHIBAIOTCS COCTaB/sHO-
Lye ee KOMMOHeHTbI. Mpouecc camoopraHusaumn Web-cepsucos obecneunBaeTcs
pa3paboTaHHbIM MPOTOKOIOM CcamoopraHusaumu. MpoTokon MOoAAepXMBaeT NATb
orepauyii, No3BonaLWMX 3PpheKTBHO HOpPMMPOBaTL COOBLLECTBO PECYPCOB B 3a-
BUCMMOCTU OT BbINO/HAEMbIX pPecypcamMu (PYHKLMIA, AOCTYMHOCTU PecypcoB U
HaM4Ks aNlbTEPHATUBHBIX PECYPCOB.

B xofe onucaHHbIX B paboTe 1CCNeA0BaHM NOMyYeHbl ClefytoLme pesynbTa-
Tbl. PaspaboTaHa KOHLENUUs caMoopraHu3auum pecypcoB MHTENNEKTYaNbHON cpe-
[bl 4NS BbINOMHEHUS COBMECTHbIX [e/ACTBUIA, HanpaBfeHHbIX Ha TeKylMe NoTped-
HOCTW NI0JEN, HAXOAALLMXCS B TaKO cpefie M 0Ka3aBLUMXCA BOBNEYEHHBLIMU B HEKO-
TOpyto cUTyaLmio. PaspaboTaHa cepBMC-OpYEHTMPOBAHHAA apXMTEKTypa caMmoopra-
HU3YIOLLEICA NHTENNeKTYalbHOM cpefdpl, BK/IKOYalOLWas B ce6s1 KOMMOHEHTbI, KOTO-
pble MOTYT CUMTaTbCA TUMOBLIMU AN apXUTEKTYP KOHTEKCTHO-YNpaBseMblX C-
cTeM. Pa3paboTaH MPOTOKON CaMOOPraHu3auyMn pecypcoB WHTENNEKTYalbHOM Cpe-
[bl, NO3BONAOLLMIA 3PEKTUBHO (HOPMMPOBATL COOBLLECTBO PECYPCOB B 3aBUCKUMO-
CTU OT BbINO/MHSEMbIX Pecypcamn (DYHKLWIA, [OCTYMHOCTM PECYpPCOB W Hanyus
a/IbTePHATMBHbIX PECYPCOB,

MonyyeHHble pe3y/bTaTbl HALLN CBOE MPAKTUYECKOE MPUMEHEHWE B UCCNEA0-
BATE/IbCKOM MPOTOTUMNE KOHTEKCTHO-YNPAaBNSAEMOl CUCTEMbI MOLAEPKKM NPUHATUS
pemeHvu7| Nno nNnaHMpoBaHWIO K yMnpaBfeHNo OKa3aHWemM NomoLl nocTpagasLLlvM B
upesBblYaliHbIX CUTYaLMSIX.

O6nacTaMM NpPUMEHeHNsI pe3y/bTaToB UCCNe0BaHuUiA, onmncaHHbIX B paboTe,
ABNAIOTCA KOHTEKCTHO-YNpaB/isieMble CUCTEMbI W [MHAMUYECKOe YrpaBfeHue pe-
cypcami pasfMyHbIX CPef, U CUCTEM.
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SUMMARY

Levashova T.V. Self-organisation of resources of smart environment
with the object of joint activities.

The purposes of the research presented in the paper are development of a
framework for seHorganisation of resources of a smart environmeétit the object
of takingjoint resourcesctions development of servieariented architecture of the
smat environment, and development of a protocol supporting the resouree self
organisation. The resources of the smart environment are intended to organize a
community. The community’s members take joint resource actions to assist the peo-
ple involved in a sitation in the smart environment according to theent people
needs.

Researchmethodsare methods offered by the technologies of ontologg-ma
agement, context management, and Welvices.

To succeed in the researdperations on the real resources pm@posed tde
replacel with the operations on their models. For {liie resources are proposed to
be represented by means of Wasyvices. Such a representation naturally nécess
tates a development of servicdented architecture of the selfganisingsmart
environment.This kind of architecture is given in the paper; the componemts co
prising the architecture are described in details. The prosopgorting the resource
selforganisationensures the setirganisation process. It supports five operadi
that allow the resources to efficient organise a resource comnugpiynding on the
resources’ functionalities, their availabilities, and the availability of alternative re-
sources

The following research results are obtained. The frameworkoofself
organisation of resources of a smart environment with the objeakiof joint re-
sourcesadions onassising people involved in a situation in the smart enmiment
according to the auent people needias been developed. The servicented
archite¢ure of selforganising smart environment comprising components that can
be considered to be typical for the architectures of context aware systems has been
proposed. The protocol for seifganisation of the resources of the smart enviro
ment has been deloped. The mtocol allows the resources to efficient organise a
resource communitglepending on the resources’ functionalities, their availabilities,
and the availability of alternativesources

The research results have found their application irseareh prototype of a
contextaware decision support system on emergency response.

The possible application areas of the research results are comtere Sg-
tems andlynamic managemenf resource of various enterprises and systems.
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