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AHHOTanus

Pa6Gora MOCBSIIIEHA METOIaM IIOKCKa
peanu3amyii MoOTOKOB paboT M MX KOMIIOHCHTOB
C TIENBI0 TOBTOPHOTO WCIIOJNBE30BAHUS —II0
crieudpuKasIm METaJaHHBIX. Hnst
creludUKaKi MOTOKOB paboT MCMONIB3YIOTCS
nuanekTsl s3pika npasun RIF, MeraganHble
dbopmynupyrorcss  kak  aHHoTanumu  RIF.
Merananasle, HEOOXOAUMEBIE IJIs1 00ecIeueHus
MOBTOPHOTO HCIIOJIb30BaHMsI IMOTOKOB padoT,
NPUMEHSIOTCS. B pa3jIMUHBIX  3aJlayax,
BO3HHUKAIOIIUX BO BpeMs pa3pabOTKH IMOTOKOB
paboT. B crathe IEMOHCTPUPYIOTCS METOJBI

cnenuuKauu MeETaJlaHHBIX u
CECMAHTHUYCCKOI'O ITIOHMCKaAa IIOTOKOB pa60T 10
HHUM.

1 BBenenue

Heobxomumocts 00paboTkH  OONBIIUX OOBEMOB
JAHHBIX WM pacHIMpEHHE HampaBJeHUH HX 00pabOTKH
NpU  HUCCIICAOBAHMSAX B HAyKaX C HWHTCHCHUBHBIM
MCIIOJIb30BaHMEM JIAHHBIX 3aCTaBISIeT MOJXOIUTh K
MHOXECTBY CPEJICTB OOpabOTKH JaHHBIX Kak K
KOJUICKIMSIM Hay4YHBIX METOJIOB, KOTOPbIE MOTYT OBITh
MOBTOPHO KCIOJB3yeMbl B pa3M4HBIX 3amaudax. s
OpraHu3alii  OOpabOTKM  JaHHBIX  CTAHOBUTCS
1eJIeCo00pa3Ho pa3padaThiBaTh MOTOKH PpabOT, KOTOPHIE
MPEACTABISIOT  co0OM  crenudUKalue  MOpsIKa
00paboTKM  JaHHBIX, OOECIICUMBAIOLIETO PELICHUE
Hay4HBIX 3aJad, W HCIIOJb30BaTh CYIIECTBYIOIHC
JIeSITEIIEHOCTH, CEPBUCHI, TOTOKU paloT.

Cneundukanuu  IMOTOKOB  pabOoT B JaHHOM
WCCJICIOBAHUN HUCIIONIB3YIOT SI3BIKM M TEXHOJIOTHH,
npuMeHsiemble B pamkax CeMmaHTHuYecKoro BeOa.
OCHOBHBIMHU CPE/ICTBOM CIIelM(UKAIIMK TOTOKOB padboT
sisitoTces quanekTsl sa3eika RIF [2] (Rule Interchange
Format). [Iloroku pabor crnenuduuupyroTcs B
MYJIbTUJUAIEKTHON cpezae [6]. JlesTebHOCTH MOTOKOB
paboT MoryT (GopMyTHUpOBATBECS B PA3HBIX THAIIEKTaX

npaBmwl.  KoHUeNTyalbHBIE  CXEMBI — HPEIMETHBIX
obrmacreii, Haj KOTOPBIMH pa3pabatbIBaroTCA
crienupUKaun JeATeIbHOCTEH, OITMCBIBAIOTCS

cpenctBamMu  s3pika  oHTosormit OWL 2.0

[1]
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UMIIOPTHPYIOTCS B CrHeUU]UKAIMA TOTOKOB paboT.
OnpenencHHble B KOHLENTYAJIBHBIX CXEMaxX CYIIHOCTH
MOTYT HCIONB30BaThCsl B KauyecTBE MPEAUKATOB B
npaBuiax. OpKecTpoBKa MNOTOKa padOT BBIpaXKaeTcs
MIOCPEACTBOM NPOAYKIIMOHHBIX NpaBuil (B auanekre RIF
PRD). B  UOpOAYKIMOHHBIX  MpaBHJIaX  MOTYT
UCTIONB30BaThCs MPENUKATHI, ONPEIEIEHHBIE B IPYTHUX
IUaneKkTax mpu cnenudukanuy aesTensHocTe. s
crenu(pUKaK YIPaBISIOMNX KOHCTPYKIHHA ITOTOKOB

paboT  ompezensercsi OPOCTPAHCTBO  HUMEH €O
CICIHMATbHBIME IPEIUKATAMHU:
e variable-definition wu  variable-value  mis

OpraHU3aIliH OTOKOB TaHHBIX Ha OCHOBE ITEPEMEHHBIX
W UX 3HAYCHU;

e parameter-definition wu parameter-value s
OpraHW3aliK BXOJHBIX M BBIXOJHBIX IApaMETPOB
MOTOKOB paboT U 3HAYCHUI IIapaMeTpPOB;

e end-of-task — mHOMKaTOp 3aBepiueHHsT PabOTHI
JEATEeTIBHOCTH AJIsl OPraHU3alMd MOCIeI0BaTeIbHOCTH,
YCJIOBHH, pa30UeHHs, COSTUHCHHUS U JIPYTUX MIabIOHOB
[9] moTokoB paboT ¢ MOMOLIBIO MPABHII.

Hampumep, cienyromast cienugukanus onpenesnsier
mabnoH pa3OMeHHs IO KOHBIOHKIMH, B KOTOPOM
JACATCIbPHOCTU B u C Bremmomnsmorcs OAHOBPEMEHHO
TIOCJIE BBIMOJIHEHUS JIESITEIEHOCTH A

1T Not(External (wkfl:end-of-task(A)))
Then Do (Act(A)
Assert(External (wkfl:end-of-task(A))))
1T And(Not(External (wkfl:end-of-task(B)))
External (wkfl:end-of-task(A)))
Then Do (Act(B)
Assert(External (wkfl:end-of-task(B))))
1T And(Not(External (wkfl:end-of-task(C)))
External (wkfl :end-of-task(A)))
Then Do (Act(C)
Assert(External (wkfl:end-of-task(C))))
Peanusanuu  moTOKOB  paboT  MOryT  JinOO
paspabatbiBaThcst Ha ocHoBe crenudukanuidi RIF npu
IIOMOIIM TPAHCIALUU IPaBUWI B S3BIKM KOHKPETHBIX
cUCTEM, Pa0OTAIOMIUX C OMPEICIEHHBIMU JUAICKTAMU
MmpaBwWi, JUOO BBIOMPATBCS W3  CYMICCTBYIOIIUX
PCIICBAaHTHBIX ~MOTOKOB  paboT, uX (QparMeHToB,

OTACIBHBIX I[C?[TeHLHOCTeﬁ " CCPBHUCOB.

IMouck peneBaHTHBIX IOTOKOB pPaboT H  HUX
(parMeHTOB MPOM3BOAUTCS B JOCTYITHBIX KOJUIEKIIMSIX
Hay4YHBIX METOJIOB. /{1 BO3MOKHOCTU CEMaHTUYECKOTO
MOMCKA B TaKUX KOJJIEKIMAX peaJn3alu IO0TOKOB
paboT, TNOMHUMO CHEUU(HUKAMH WX CTPYKTYpHI,
COIPOBOXKJAOTCS OIpENIENEHHBIM Habopom
METaJaHHbBIX, HECYINX MH(POPMAIHIO O CBSI3H MOTOKOB



padoT C MOHATUSMH MPEIMETHOM 00JIaCTH, O Ka4eCTBE U
MPOUCXOXKACHUN HCIIOJB3YEMBIX IaHHBIX M METOJOB.
CocTtaB HEOOXOOMMBIX METaJaHHBIX OBUI pa3paboTaH
panee [13]. Ora unpopmarus oOeCeYBaeT HE TOIBKO
BO3MOXKHOCTh OLICHKH ITOTOKOB PaboT U UX (parMeHTOB
C TOYKH 3pEHHUS CTPYKTYphl, HO U YYET CEMAaHTUKH
npenMeTHoOW obmacTh W TpeOOBaHMH K KauyecTBy H
HaJEKHOCTH pabOThI HAYYHBIX METOJIOB.

[TpuHOMOBI CEMaHTHUYECKOTO IOMCKA ITOAXOASIINX
peanu3anii NOTOKOB paboT M WX (parMeHTOB Ha
OCHOBC METaJaHHBIX SABJIIFOTCA nmpeamMeToM
HCcCIIeIOBaHus JaHHOU cTaThu. B ciepyromem pasznene
ONHWCaHbl TPHUHLMIBI CBS3BIBAHUS METAJAaHHBIX CO
crenuQuKasIMi OTOKOB paboT Ha mpaBmiIax. 3aTem
npuBen€H 0030p METONOB IIOHWCKAa IIOTOKOB paborT.
[Nocnenyromue paszgensl pacCMaTpUBAIOT CIIEHApUH U
METOJIBl ~ CEMAaHTHYECKOTO  IIOWCKa  PEIEeBAaHTHBIX
TTOTOKOB PadoT.

2 CBs3bIBaHME METAJAHHLIX ¢ MOTOKAMHU
padoTt

Criennukannu RIF HECYT (opmanbHyIO
CEeMaHTHKY ITPaBWJI, HE TIO3BOJISIONIYIO ONPEACIATh YTO-
a00 TOMHMMO TpaBWJI B 33JaHHOM jauanexre. Jis
CBS3BIBAHMSA CO CHEHU(DUKALMSIMHI JOTIOJHUTEIBHOM
uHGOpPMAMK B  S3BIKE MPEIYCMOTPEH MEXaHU3M
AQHHOTHPOBAaHMA. AHHOTAMM MOTYT COIPOBOXAATH
moboit kmacc koHcTpykimi RIF B cmenmgukarmsx
npaBwi. OHK ompenensroTcs Kak gpeimsl ¢ Habopamu
CBOMCTB 3THX KOHCTPYKLHH, KOTOPBIE JOJDKHBI OBITH
COXpaHEHbI npu JIOOBIX MaHUITYJISHIAX
crneuuuKanusIMi, HO He J00aBISIOT CEMaHTHKU C
TOYKM 3peHust npaBwi. [loaToMy mnpu peanu3anuu
MOTOKOB ~ paboT  crmenuduKauu  MeTaJaHHBIX
urHopupylotcs. TeM He MeHee, OHM MOTYT 00JanaTh
CEeMaHTHKOM, HE 3aBHCUMOI OT IpaBHIL.

OO0biyHo anHotaimu B RIF  ompenensitorcss B
TEpMHHAX CHELUUATM3UPOBAHHOTO CclIoBaps,
cnemudumpyoniero  Habop — mpeaonpenenéHHBIX
coiictB. CoctaB  MeTaJaHHBIX B  HAaCTOSIIEM
WCCJIEJOBAaHUN HE OrPaHUYMBAETCSl HAOOPOM CBOMCTB, a
BKIIIOYaeT B ce0s Oosee pa3BUThe oOmucaHus. B
KayecTBe  CIIOBapel  MeETalaHHBIX  HCIIOJNB3YIOTCS
OHTOJIOTHH TIPESIMETHBIX 00JIACTEH, a TAK)KE OHTOJIOTHUH,
OTIpE/ICIISIONINE CBOMCTBA 3JIEMEHTOB MOTOKOB padoT B
pa3IMYHBIX paKypcax pacCMOTPEHMS, TaKHX Kak
Ka4eCcTBO M MPOMCXOXKACHUE TAaHHBIX H METOOB.

AHHOTaI_[I/II/I, KOTOPLBIC ONPCACTIAIOT MCETaAaHHBIC,
uenecoo6pa3H0 CBA3bIBATH (¢10) CJICAyromnMu
JJICMCHTAaMH IIOTOKOB pa60T, BBIPA’KCHHBIX ITPABUJIAMU:

® JIOTOKH pa60T B IICJIOM;

e BXOIHBIE U BBIXOAHBIE IAPAMETPHI
pabor;

IIOTOKOB

® JICATENEHOCTH BHYTPH ITOTOKOB padoT;
® BXOJIHbIC

ﬂeﬂTCJ’IBHOCTeﬁ;

)41 BBIXOOHBIC nmapamMeTpbl

® TIEPEMEHHBIC, ONIPEACIIAOIINE ITIOTOKU JaHHBIX;
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e OTHCNBHBIC TMpaBWia H TPYINbl  IPaBuII,
omnpenensronye GpparMeHTsl HOTOKa padoT;
e TIpyNIBl MPaBWI, ONPEACIAIONINE [IA0IOHBI

MOTOKOB pabor [9].

CBsi3pIBaHUC METANAHHBIX C TMOTOKAMH paboOT U
MOUCK PEJICBAHTHBIX JJIEMEHTOB IOTOKOB paboT naiee
paccmoTpuM Ha mpumepe. B [6] ommchiBaeTcs 3amaua
cocraBiieHusl Toprdeneld ICHHBIX Oymar, KOTHPOBKHU
KOTOPBIX HE KOPPEIMPYIOT APYT C IPYroM, W BeIOOpa
JYYIIIEro U3 HUX 10 ONPEACIEHHBIM KPHTEPHSIM.

Jns peuweHuss JaHHOM 3aiauu pa3pabaThIBalOTCS
crenu(pUKaIUy MOTOKA PadoT, BKIIOYAIOIIETO:

e 33/a4y [IOMCKa MaKCHUMalbHBIX MOpTdenei-
KaHAWAAaTOB C HE3aBUCHUMBIMH JApPYr OT Jpyra
KOTHPOBKaMH OyMar;

e oOIeHKy Oymar, BXOIMHX B TOPT(]EmH, ¢ TOUKH
3peHHsl pasHBIX KPUTEPUEB, B YaCTHOCTH, (PMHAHCOBO-
HKOHOMHYECKOTO M COLIMAILHOTO;

e OIcHKAa TMOpPTQeNneii 1O  COOTBETCTBYIOIIUM
KPUTEPHSIM Kak 0000IICHHE OIICHOK OyMar, BXOISIINX B

HUX;

e 00001IeHNE HECKOJBKHX KPHUTEPUEB OLEHKH
noprdeneii B OOLIyI0 OLEHKY M BBIOOp JIyYIEro
noprgens.

Jnsa peanmmzanmu MOTOKa pabOT  HMCIONB3YIOTCS
JaHHBIE 00 MCTOPHHM LIeH Ha OyMarw, MpHHAIJICKHOCTh
komnaHuit uHaekcy S&P 500 (nHAekc oleHUBaeTca Ha
OCHOBC AaHHBIX O KallUuTaJIHu3alluu IISATUCOT prHHI)IX

AMCPHUKAaHCKUX KOMHaHHﬁ), OIICHKa COOTHOLICHUA
JAOXOJAHOCTM MW pHUCKA, MOHUTOPUHI TOHAJIBHOCTH
BBICKA3EIBAHUI HWHBECTOPOB 00 OHpeZ[eHéHHLIX

6yMarax. OrneHka 1o Pa3HbIM KPUTCPUAM BBIIIOJIHACTCA
B IIOTOKEC pa60T napaJiyieJIbHbIMU BETBSIMU.

IIJ'IH OITMCaHUuA METadaHHBIX B TEPMHUHAX
HpeHMeTHOﬁ obactu OIPCACIIACTCA OHTOJIOT M.

Class(Portfolio)

ObjectProperty(includesSecurity)
ObjectPropertyDomain(includesSecurity Portfolio)
ObjectPropertyRange(includesSecurity Security)

Class(Security)

ObjectProperty(hasldentifier)
FunctionalObjectProperty(hasldentifier)
ObjectPropertybomain(hasldentifier Security)
ObjectPropertyRange(hasldentifier Ticker)

ObjectProperty(listedin)
ObjectPropertyDomain(listedIn Security)
ObjectPropertyRange(listedIn StockMarketlndex)

ObjectProperty(hasRate)
ObjectPropertyDomain(hasRate Security)
ObjectPropertyRange(hasRate StockMarketRate)

ObjectProperty(hasMetric)
ObjectPropertybDomain(hasMetric Security)
ObjectPropertyRange(hasMetric Metric)

ObjectProperty(correlatesWith)
ObjectPropertyDomain(correlatesWith Security)
ObjectPropertyRange(correlatesWith Security)

ObjectProperty(hasMetric)
ObjectPropertybDomain(hasMetric Security)
ObjectPropertyRange(hasMetric Metric)
ObjectPropertybDomain(hasMetric Portfolio)

Class(StockMarketRate)
ObjectProperty(onDate)



FunctionalObjectProperty(onDate)
ObjectPropertybDomain(onDate StockMarketRate)
ObjectPropertyRange(onDate Date)

Class(Metric)
ObjectProperty(isMetricOfSecurity)
Class(Correlation)
SubClassOf(Correlation Metric)
SubClassOf(Correlation ObjectAllValuesFrom
(isMetricOfSecurity Security))
Class(FinancialMetric)
SubClassOf(FinancialMetric Metric)
Class(SocialMetric)
SubClassOf(SocialMetric Metric)

1

OHTOJN0THS onpeac/IeT CJICAYIOmHnEe OCHOBHBLIC

IIOHATUSA

e Portfolio — moptdens, cocTaBiICHHBIH U3 IIEHHBIX
Oymar ompenenéHHOTO CIUCKa KOMITAHWH, UMEOIIIH, C
HUM TaKXC MOTYT OBITh CBSI3aHBI METPUKHU OLCHKHU
noptgens;

e Security — meHHble Oymarm KOMIIaHUH,
ydacTBymoIme B (DOHZOBOM pBIHKE, Y HHX €CTh
UACHTU(HUKATOPBI, OHW MOTYT HPUHAIJICKATh CIIUCKY
(oHIOBOTO MHIEKCA, OLECHUBAIOTCA KOTHPOBKAMH,
METpUKaMH Ha}lé)KHOCTI/I, MOT'YT UME€Tb 3aBUCUMOCTD OT

JIpyrux Oymar;

e StockMarketRate ~—  xormpoBka  Oymarw,
3aBUCAIIAS OT BPEMEHH;
e Metric — MeTpuka Uil OLEHKH HaJa&KHOCTH

HeHHOH OyMmarum WM TOpTQens; OJHOM M3 METPHK
OLIEHKH HaJEKHOCTH OyMard SIBISICTCS KOPPEALus eé
KOTHPOBKH C JIpyTUMHU OyMaramu.

Oco00 OTMETHM, YTO TPEACTABICHHAS OHTOJOTHS
ompenesieT TMOHATHS W CBA3M MPEIMETHOW 001acTH
(OHIOBOTO pHIHKA B OTIHYUEC OT CHCHUBUKAINH
KOHIICTITyaJIbHOM cXeMbI (Ha3BaHHOU B [6] oHTONOTHEH
o0JacTu IPHIIOKEHUS ), OTPEACISIONICH TIpeICTaBICHUE
JNAHHBIX TIPH pEIICHUH 3aa4d B IIOTOKe paboT Ha
MIpaBUJIAX, XOTS U OHTOJIOTHS, M KOHIIENITYaIbHAs CXeMa
WCTIONB3YIOT BBIPA3UTEIBHBIE CPEAICTBA, ONMpEACIIsieMbIC
s3eikoM OWL 2. OmmcaHus KOHIENTYyalJbHOH CXEMBI
HEJIOCTATOYHBI JJI HCIOJNB30BAHUS B METAJaHHBIX O
MpeAMETHON 00JIacThI0, TaK KaKk MHOTHE TIOHATHUS
OTHOIIEHMsI TIpeIMETHOW 00nacTh CBeJeHbl B HEU K
MPUMHUTHBHBIM THITaM NaHHBIX. [lonpoOHee pa3nuyus U
CBS3M  OHTOJIOTMH ¥  KOHICHTYAlbHBIX  CXEM
MPEeIMETHBIX obnacTeit oocyxaaroTes B [12].

O/IHOBPEMEHHO C OHTOJIOTUEH MPEIMETHOH 00nacTu
JUIA OIIpEACICHU MCTaJAaHHBIX IIOTOKOB pa60T
UCTIONB3YIOTCSL JAPYTHE OHTOJIOTUH, OINpPEeNsIonue
pa3NUYHbIE aCHEKTHI OMUCHIBAEMBIX YIEMEHTOB IOTOKOB
paboTt. B wactHOCTH, JUIs CBSI3BIBAHMS NIPABHJI C BUAAMHU
3JIEMEHTOB IIOTOKOB paboT, KOTOpPHIE OIpEIeIICHEI

3TUMHU IIpaBUIaMHu, HCIIOJIB3YETCS OHTOJIOTHUA
2

CTPYKTYPHI IIOTOKOB paboT”.

Class(Workflow)

ObjectProperty(hasTask)
ObjectPropertybDomain(hasTask Workflow)
ObjectPropertyRange(hasTask Task)

Uhttp://ontology.ipi.ac.ru/ontologies/stockmarket.owl
2 http://ontology.ipi.ac.ru/ontologies/wf.owl
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Class(Task)

ObjectProperty(hasParameter)
ObjectPropertybDomain(hasParameter Task)
ObjectPropertyRange(hasParameter TaskParameter)
InverseObjectProperties(isParameterOf

hasParameter)

ObjectProperty(haslnputParameter)
SubObjectPropertyOf(haslnputParameter

hasParameter)
ObjectPropertybomain(haslnputParameter Task)
ObjectPropertyRange(hasInputParameter
InputParameter)
InverseObjectProperties(islnputParameterOf
hasInputParameter)

ObjectProperty(hasOutputParameter)

SubObjectPropertyOf(hasOutputParameter
hasParameter)
ObjectPropertyDomain(hasOutputParameter Task)
ObjectPropertyRange(hasOutputParameter
OutputParameter)
InverseObjectProperties(isOutputParameterOf
hasOutputParameter)

B mpuBenéHHOM (parMeHTE OHTOJIOTMH CTPYKTYPBI
MOTOKA paboT OMPEIEICHbI MOHSATHUS:

e Workflow — moTox paboT B IeIOM, COCTOSIIHI
n3 Habopa esATeNpHOCTEH;

e Task — ACATCIIbHOCTb, KOTOpass MOKET HUMETb
BXOJHBIC 1 BbIXO/IHBIC MTAPAMETPHI.

ITomumo 9TOTO OHTOJIOI'HUA OIpeaACIACT
Pa3HOBHUJIHOCTH ﬂCHTCJ’lLHOCTCﬁ, TaKMC KaK Hadajlo H
3aBCPUICHHUC TI0TOKA, BbI3OB IOAIIOTOKA, 11a0JIOHEI
YHOpaBJICHUSA TOTOKAMU U APYTUC IMOHATHA.

B TepmuHax nAByX NpEICTaBICHHBIX OHTOJOIHI

NpuBEIEM  IpPUMEP  AHHOTAUWH,  OINpeAesIouIei
METAa/IaHHbIE JUIS BBIXOJHOI'O rnapamerpa
JesTenbCHOCTH  (cmenuuKaiysi —MpeJCcTaBicHa B
¢dopmare RIF XML):
<declare><Var>

<id>

<Const>GetPortfolios_Output</Const>
</id>
<meta>
<Frame>
<object>
<Const>GetPortfolios_Output</Const>
</object>
<slot>
<Const>rdf:type</Const>
<Const>wf:OutputParameter</Const>
</slot>
<slot>
<Const>wf: isOutputParameterOf</Const>
<Const>:GetPortfolios</Const>
</slot>
<slot>
<Const>rdf:type</Const>
<Const>pont:Portfolio</Const>
</slot>
</Frame>
</meta>
?p
</Var></declare>
JanHas crermu@ukanys MeTaJaHHBIX OIpeeicHa
Ul IEPEMEHHOM ?P B IpaBWie, COOTBETCTBYIOLIEM
JIeSITENFHOCTH TIOTOKa paboT. B mepByro odepens, oHa
OIpeAeNieT B TEKYLIEM IPOCTPAHCTBE  HUMEH
VHUKQJIBHBIH ~ WACHTU(PHUKATOP JAHHOTO  JJIEMEHTA
mpaBwia RIF (GetPortfolios_Output). C stum
UIACHTU(PHUKATOPOM  CBS3BIBAKOTCS ~ METaJaHHBIC B



TEpMHUHAX JBYX OINpPEHENEHHBIX BBIINIE OHTOJOTUH
(mpoctpaHcTBO MMEH pont COOTBETCTBYET OHTOJIOTHH
npeAMeTHOW obiactH, a WF — OHTOJNIOTMH CTPYKTYpBI
MOTOKOB pabotr). Bo-mepBeIX, ompenensercs, 4To
3JIEMEHT C JaHHBIM HICHTH()HUKATOPOM  SBISETCS
BBIXOAHBIM  TapaMeTpoM  (SK3EMIULIpOM  Kjacca
OutputParameter) JIeSITeIbHOCTH, pelarouieit
mo3anaqy TTOVICKa nopTdeneit (oTHOIICHNE
isOutputParameterOf K 00BEKTY c
uaeHrupukaropom  GetPortfolios), a  Takke
SBISIETCA 3K3eMIULIpoM Kknacca Portfolio, To ecThb
BO3BpaliacMbIC ACATCIBbHOCTBIO JaHHBIC JOJIDKHBI
SIBIISITHCS HOpThENIMHU. Wnentudukarop
GetPortfolios, gomkeH ObITh ONpenenéH mogoOHbBIM
06pa30M B MCTaJlaHHbIX, CBSA3aHHBIX C IIPpaBUJIOM B
LIEIIOM.

Takum 00pa3oM, MeTaOIHMCaHHE MO3BOJSET CBSI3ATh
cnenuUKay TPaBWJI C TPEAMETHOH OONacThiO, B
KOTOPOH pelaercs 3ajada, ONPEIeIUTh YaCcTH MPaBuUl,
KOTOpbIE COOTBETCTBYIOT BJIEMEHTaM IIOTOKOB PadoT, a
TaK)Ke CEMAaHTUYECKH CBS3aTh JIEMEHTHI APYT C IPYroM
C TTIOMOIIBIO BEIPAKEHUH B TEPMHUHAX OHTOJIOTHH.

3 O030p MeTO10B, CBSI3AHHBIX C IOBTOPHBIM
HCNOJIb30BAHMEM MOTOKOB padoT

B OonbmMHCTBE HMCCIEAOBAHMH, ITOCBAIIEHHBIX
METaJaHHBIM IIOTOKOB paboT, COCTaB METaJgaHHBIX
OrpaHHYMBaETCs HAOOPOM IIPEONPEICIEHHBIX CBOWCTB
JUis  pabOTBI ¢  MPOCTBIMH  COTMPOBOAMUTEIBHBIMU
JMAHHBIMH: HMCHAMH, BEpPOAIbHBIMH OIMPEICICHUSIMU,
uHpopManueil 00 aBTOpax, BepCcHSAX, IpaBax, JaaTe
CO3JaHusl W JPYrHUX JIOCTAaTOYHO OTPaHUYECHHBIX
ommcanumsivu [11]. Takue moaxonmsl K crenuBUKAITUH
METaJaHHbIX MPEACTABISAIOTCS HEAOCTATOYHBIMU IS
BBIPA3UTENILHOTO CEMAaHTUYECKOTO ONHMCAHUA U MOUCKa
MTOTOKOB PadoT.

Kak aHHOTHpOBaHHE TOTOKOB paboT METaJaHHBIMH
UCTONB3yeT TMPOCThle TMOJI ONMCAHMM, Tak iXKe
OOJIBIIMHCTBO IPOEKTOB, PAa0OTAIOMIMX C MOTOKAMH
paboT, OTpaHWYMBAIOTCS METOAAMH IMOWCKA Ha OCHOBE
KJIFOUEBBIX CJIOB, OTHOCSIIMXCSI K TOTOKaM pPaboOT Kak
nenbHeIM  00BekTaM  [5].  IIpoekr wfdever [10]
MPEAOCTaBIsICT HA0Op CPEeACTB Ul MOJACPKKH
MOBTOPHOTO MCIIOJIb30BAHUSI, BKIIIOYAsi aHHOTHPOBAHUE
MOTOKOB pa0oT B II€JIOM M X KOMIIOHEHTOB, YYUTHIBAET
B CONPOBOX/IAIOIIUX CHENU(PHUKALUIX MPOUCXOKICHUE
JAHHBIX,  SABJAIOIIMXCS  pe3ylbTaTaMH  paboTHI
MPOLIECCOB, MHOTOBEPCHOHHOCTb M JAPYTU€ ACHEKTHI.
IIpoexkt OPM [7] wucnone3yer pas3BUTY0 MOAEIb
MIPOMCXOKACHHS JaHHBIX JUISl BBIPRKEHHS CEMaHTHKH
BOCITPOM3BOANMOCTH PE3yJbTATOB, B TOM 4YHCIE, JUIA
MTOTOKOB padoT.

B KOHTEKCTE HACTOSIIETO UCCIIeI0BaHUS
HEO0XOJUMO YIOMSHYThH MMOAXOIBI process mining [4],
CICIHATH3UPYIONTUECs, TJIAaBHBIM 00pa3oM, Ha aHAJH3e
nor-aiiiioB. B mccienoBaHUsIX UCHONB3YIOTCS MOJICIH
MPOIIECCOB, SBIIAIOIINECS CIIEHU(UKAIUIMEA CTPYKTYPBI
MOTOKOB ~ paboT. 3amucu  JIOTOB  HCIIOJHSEMBIX
JESITEIbHOCTeH WM [POMCXOMAIIMX  COOBITHH
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COTIOCTAaBIISIFOTCS MOJIEIISIM TiporieccoB. Ha ocHoBe 1mor-
(aiinoB pemaroTcs cieIyrone BUABI 3a1a4.

e [log 3amaveli OOHApYXEHUS IOTOKOB pPadOT
MOHUMAETCSI BOCCTAHOBJICHHE (HAKTUUECKON CTPYKTYPBI
MOTOKa paboT Mo Jior-haitnamM paboThl €ro IK3EMILISIpa.
Takum 00pa3oM, MOTYT OBbITh BCKPBITHI MMOTOKH paboT,
He wMeronme (OpMaANBHBIX CIENU(PHUKAIUNA MOICTH
npoiecca.

e 3anmaua YCTaHOBJICHHS KoH(popMHOCTH
(conformance) moToka paboT 3aKITF0YacTCS B IMPOBEPKE
COOTBETCTBHS ~ MOJCIHM IOTOKA PadoT  JaHHEIM,
HOJTy4aeMbIM H3 JIOT-(haiiioB 0 paboTe ero peann3anuH.

L4 3aaaqa YCOBCPIICHCTBOBAHNA MOACIN IIOTOKa
pa60T OTJINYACTCA oT 3aJa4yun YCTaHOBJICHUA
KOH(I)OPMHOCTI/I TEM, 4qTO MOACIIb HC TOJBKO
OLCHHMBACTCA Ha COOTBCTCTBUC PCAIbHBIM CO6LITI/I$IM,
HO U MCHACTCA OJIA 0oJiee TOYHOTO COOTBETCTBHUSL.

OTH  WCCIeNoBaHWS  POXIAIOT  MHOECTBO
nyOonuKanmii ¢ pa3BHUTHEM W IPUMEHEHHEM
IpeACTaBlIeHHBIX 331a4. OHHM TOJE3HBI ISl PEelIeHUs
3aj1a4 TIOMCKa IMOTOKOB PAbOT Mo CrenupHUKAMU HX
CTPYKTYPBI, ISl ONHCAHUS M JaJbHEHIIIEro MOBTOPHOTO
UCIIONB30BaHMsl  JOCTYHHBIX IIOTOKOB paboT, He
UMETOIINX (dbopmanpHON cnenuuKaIum, HO
TEeHEePHPYIOIUX JIOT-(Gaiisl BO BpeMs CBOEH padOTHI,
IUIL  KOHTPOJII COOTBETCTBHS ~ PEATU30BAHHBIX U
HaWJICHHBIX TIOTOKOB Pa0oT CreU(pUKAIHSIM.

4 OpraHu3zanus NOMCKA pPeJIeBAHTHBIX
NMOTOKOB PadoT no cGhopMyJIMpPOBAHHBIM
TpeOOBAHUAM

bnarogapst Tomy, 4TO B HMCHNOJIB3yeMOH B JTaHHOM
HCCIICIOBAaHUH MOZEIH MOTOKOB paboT crenu(UKaIiim

NpPaBWI, BBIPAKAIONIME CEMAHTHKY WX IIOBEACHHS,
HE3aBUCHUMBI OT COIPOBOXKIAFOLIMX HMX METaJaHHbIX,
MpaBWjia W MeTaJaHHBIE MOTyT o00pabaTeIBaThCs
HE3aBUCUMBIMH  HMHCTpyMeHTaMHu.  Crenndukanuu

MIPaBUJI UCTIONIB3YIOTCS ATl Pealu3aluyl IOTOKOB padboT
B OIpENEeNEHHBIX CHCTEMaX, HCHOJIHAONMX HX B
COOTBETCTBUU c CEMaHTUKOH HCTIOJIb3YEMBIX
nuanexktoB. JInsd  IpeABapUTEIBHOIO  CBSI3BIBAHUSA
9JIEMEHTOB CrelM(UKauni ITOTOKOB pabOT JOJKHBI
UCIONB30BaThCsl MeTafaHHble. [ 3TOro peaausyercs
He3aBHCUMasl OT CrielM(UKannii NpaBHi BO3MOXXHOCTb
MIONCKA MTOTOKOB PadOT 1O METAAaHHBIM.

Crermudukanuu (QpeiiMoB, CoepiKaIre 3HAYCHUS
METaJaHHbIX, NpeoOpasyioTcs B Tpumietsl RDF B
COOTBETCTBUM ¢  pekoMeHpauusmu  W3C  [3],
coxpaHstoTcsi B otraenbHoM xpanunuiie RDF u B
JlalbHEUIIEM HCHOJB3YIOTCS Ui 3alpOCOB MOUCKA IO
MeTamaHHBIM. B dwactHocTm  dpeiim  RIF ¢
MeTaJaHHBEIMH, COOTBETCTBYIOIIHA XML-
MIPEACTABICHUIO B IPUBEIEHHOM BbILIE IPUMEPE:
GetPortfolios_Output

[ rdf:type -> wf:OutputParameter,

wf: isOutputParameterOf -> GetPortfolios,
rdf:type -> pont:Portfolio ],

Oyznet npeobpazoBaH B TpurieTsl RDF



pwf:GetPortfolios_Output
rdf:type wf:OutputParameter;
wf: isOutputParameterOf pwf:GetPortfolios;
rdf:type pont:Portfolio.

Takum oOpas3oMm, 0a3za TpUIIIETOB cobupaer B cebde
HaboOp MeTaJlaHHBIX M MACHTH(PHKATOPOB, IO KOTOPHIM
MOYXHO YCTaHOBHTH, C KAaKHMH HMEHHO JJIEMEHTaMHU
cnenu(UKaIy MOTOKOB PabOT Ha TPaBMIIAX CBS3aHBI
ompenenéHHble MeTanaHHble. B kauectBe RDF-
cloBapeld MOXET HCIIONb30BaThCs  MPOMU3BOJIBHBIN
Ha0Op OHTOJIOTHH, B YaCTHOCTH ONPENEIISIOMINX COCTaB
MeTallaHHbBIX, pa3pabotanubii B [13]. [Tonck moTokoB
paboT M UX (ParMeHTOB 10 METaJaHHBIM OPTaHNU3yeTCs
C TIOMOIIBIO 3a/1aHus 3ampocoB Ha si3bike SPARQL [8] k
0a3e TPHUILICTOB, COMIEpIKAIICH MeTalaHHBIE.

3ampocel Ha s3bike SPARQL dopmynupytores B
COOTBETCTBHUM C TpeOOBaHWSAMH 33Jadyd, KOTOpas
JIOJDKHA OBITH pelleHa B MpeIMETHON o0iacTH, 1100 ¢
TpeOOBaHMAMH CrIelM(UKAINN TOTOKA paboT, KOTOPBIH
HEOOXOJMMO peann3oBaTh C IIOMOLIBIO ITOBTOPHOTO
UCIIOJNB30BaHMs CYIIECTBYIOIIMX MOTOKOB padoT, HX
(parMeHTOB ¥ JOCTYIHBIX CEPBUCOB.

5 Ilouck peJjieBAHTHBIX IOTOKOB PadoT B
1eJIOM U MX (pparMeHToOB

IMouck mOTOKOB paboT sl oOOecreueHus UX
HOBTOPHOTO HCIOIb30BAHUS npu HaJIIYUH
MeTaJaHHbIX, TpeOyembix B [13], mpoumsBogurcst Ha
OCHOBaHMH COOTBETCTBUSI BBIOpDaHHBIX WM  BCEX
OJTHOBPEMEHHO KPUTEPHEB!

® COOTBCTCTBHUC IIOTOKa pa60T IIOHATUAM WU
BbIpAXKCHUAM B  TCpMHUHAX MMOHSATUN OHTOJIOT'HH
HpeﬂMeTHOﬁ 06J'IaCTI/I, OIIMCBIBAIOIUX
3aBI/ICI/IMOCTI/I/(1)yHKHI/II/I, METOAbI, MPONLCCChI, MOTYIIUE
MIPUMCHATLCA B I[aHHOﬁ HpeHMeTHOﬁ 06J'IaCTI/I;

® COOTBETCTBUE TMOHATUWA WJIM BBIPAKEHUN B
TEPMHHAX TOHITHH, OMUCHIBAIONINX BXOJHBIC W/UIIN
BEIXOJTHBIC TIApaMeTphl TIOTOKOB paboT (Hampumep, JIst
MOWCKAa METOJOB, KOTOPBIC U3 OINpeIeIEHHOro Habopa
MapaMeTPOB MOTYyYarOT TPEOYEMBIN THIT Pe3yJIbTaTa);

® BLINOJIHEHHWE TPeOOBaHMH K KauecTBY BXOJHBIX
JAHHBIX ¥ KauecTBy BO3BpAllaeMbIX pE3YyJIbTAaTOB
MOTOKa pabOT B TEPMUHAX OHTOJIOTHH KauecTBa TAaHHBIX
(Hanpumep, TpeOOBaHMS aKTyaJIbHOCTH);

e TpebOBaHMS K MPOHUCXOXKICHHIO IMOTOKa padoT
(Hanpumep, N0 aBTOPY pa3paboTaHHBIX pear3aluii);

e TpeOoBaHUs NPOUCXOXKIACHHIO  BXOIHBIX
JaHHBIX (HampuMep, OINpeAeI€HHOe 000pyIOBaHHE,
KOTOPBIM COOpaHbI IIEPBUYHBIC TaHHBIE HAOMIOACHNUH).

K

Takum oOpa3oMm, TpeOOBaHMS K HCKOMBIM B
KOJUIEKIIMM Hay4YHBIX METO/OB MOTOKaM pabOT MOryT
3aTparuBaTh KakK (YHKIMOHAJIBHOCTh PEANTN3yEMBIX
UMH HAy9YHBIX METOZOB, TaK W MPEAyCIOBUS H
MIOCTYCJIOBHSI, BBIP@)KEHHBIE B TEPMHHAX OHTOJIOTHWH, a
TaKke TpeOOBaHMS K HAAEKHOCTH HPUMEHSIEMBIX

METOJIOB, HCIIOJIb3YEMBIX JI@HHBIX M IIOJy4aeMBbIX
pE3yNbTaTOB.
Wudopmanmss 0 TPOUCXOKIESHHM W  KAYECTBE

JaHHBIX U MCTO/JI0B B IIOTOKaXx pa60T HCIOJIb3YCTCA NI

246

e crnenu(UKaIMM  JOCTOBEPHOCTH, ITOJHOTBHI,
TOYHOCTH TPeOYyEMBIX TaHHBIX U JIOCTHIAEMBIX
pE3yJIbTaToB

KOHTPOJIA PEAJIbHBIX UCTOYHUKOB JJAHHBIX U UX
Kauye€CTBa B COOTBECTCTBUU C Tpe6OBaHI/I$IMI/I
3aJa4u,

KOHTPOJIA COOTBCTCTBUA Tp€6OBaHI/IHM
peuicHus 3aadu HCHOJIb3YEMbIX OTKPBITBIX
peaﬂmaunﬁ HAay4YHBIX METOHOB.

ITomumo 9TOro, peuicHue Hay4YHBIX 3aaa4
NpeAMETHOW  O0JlacTM  MOXKET  BBIOMpAThCsl  Kak
(hparMeHTapHO W3 JAPYIMX IIOTOKOB pabOT, Tak W W3
OTAETBbHBIX  (ParMEHTOB TIIOTOKOB paboT H W3
CYIIECTBYIOIUX CEpPBUCOB. HeoOXomumerii ¢parMeHT
00paboTKM  JaHHBIX MOXET OKa3aThCSd  YaCThIO
peanu3alii NOTOKa paboT, pelarmero B IeIoM
OTIMYHYIO 3amady. st 3Toro TpeOGoBaHUS B 3ampocax
(hopMynHpyrOTCS HE K HOTOKaM pPaboT B IEIOM, a K
napameTpam JIesTelIbHOCTEl B COCTaBe MOTOKOB padoT.

B kauectBe mpumepa 3aaguM 3amnpoc A MOHCKa
MIOTOKOB paboT, peanu3yIolMnuX METPUKH OLEHKH
HaI&KHOCTH TTOpTdener eHHbIX OyMar.

select distinct ?taskl ?task2 where

{
?taskl rdf:type pont:Metric .

?inl wf:islnputParameterOf ?taskl .
?inl rdf:type pont:Security .

?var wf:isOutputParameterOf ?taskl .
?var rdf:type pont:Metric .

?inl pont:hasMetric ?var .

?task2 rdf:type pont:Metric .

?var wf:islnputParameterOf ?task2
?in2 wf:islnputParameterOf ?task2 .
?in2 rdf:type pont:Portfolio .

?in2 pont:includesSecurity ?inl .
?out2 wf:isOutputParameterOf ?task2 .
?out2 rdf:type pont:Metric .

?in2 pont:hasMetric ?out2 .

I[lo ycmoBuro 3ampoca HEOOXOAMMO  HaWTH
JIeSITEJIGHOCTH, OJIHA M3 KOTOPBIX NPHUHUMAET Ha BXO[
00BEKTHI LICHHBIX OyMar, BEIYUCIISIET ¥ BO3BPAIIACT JIJIs
HEro HEKOTOPYID METPHKY, a BTOpas JCSATEILHOCTD
NPUHUMAET Ha BXOJ pe3yJIbTaThl IEPBOl eATSIBHOCTH,
W BBIYUCIIET 00OOMIAIONIYI0 METPUKY U MOPTQEIs,
cojepKallero  LeHHble Oymard, Il  KOTODBIX
BBIYHCIICHA [IEpBasi METPHKA.

[IpencraBuM, uYTto B 0a3e TPUIUIETOB XpaHATCS
MeTaaHHBIe CIEeIYIONIUX ACITEIEHOCTEH:

o getPositiveTweetRatio BBIUUCIIACT
TOHAJILHOCTH COOOIIEHNUH 0 LieHHOW Oymare B Twitter;

e computePortfolioTwitterMetrics — Ha ocHOBe
TOHAJBHOCTH  COOOMICHWH O IIGHHBIX  Oymarax
BBIYUCIIACT TOHAJIBHOCTHL OTHOWICHUA K COJACPKAIICMY
uX HOpTQerto;

o getSecurityFinancialMetrics BBIYUCIISICT
METPUKY HaJ&KHOCTH LIEHHOW OyMard, y4HTHIBAIOLIYIO
BBITOJly M PUCKH Ha OCHOBE UCTOPUH KOTHPOBOK;

o computePortfolioFinancialMetrics IS
nopTdens B LENOM, COASpXKAIIEro LEHHBIE OyMmarwu,
BEIYUCIIIET 0000IIEHAYIO (PMHAHCOBYIO METPHKY.



Hampumep, nns ogHoM W3 AesTeNbHOCTEM W €€
CTPYKTYPHBIX  DJIEMEHTOB  XPaHATCS  CJIEIYIOIIHE
TPHILIETHL:

fin:getSecurityFinancialMetrics
rdf:type wf:Task;
rdf:type pont:FinancialMetric;
wf:haslnputParameter fin:finMetricPar;
wf:hasOutputParameter fin:securityPar;
fin:securityPar
rdf:type pont:Security;
rdf:type wf:InputParameter;
fin:finMetric
rdf:type pont:FinancialMetric;
rdf:type wf:OutputParameter;

IIpu ycnoBuM ageKBaTHOIO ONKCAHUSA METaJlaHHBIMU
cneuuduKaui esTeIbHOCTEH M HMX CBs3eil Apyr c
JIPyTOM BHYTPH IIOTOKOB paboT OTBET Ha 3ampoc Oyaer
COJIEPKATD CIIEAYIOIINE KOPTEKU:

<spargql xmIns=http://mw.w3.0rg/2005/sparqgl-results#>
<head>
<variable name="taskl"/>
<variable name=""task2"/>
</head>
<results>
<result>
<binding name="taskl'>

<uri>http://ontology.ipi.ac.ru/portfolio.rif#
getPositiveTweetRatio</uri>
</binding>
<binding name="task2'">

<uri>http://ontology.ipi.ac.ru/portfolio.rif#
computePortfolioTwitterMetrics</uri>
</binding>
</result>
<result>
<binding name="taskl'>

<uri>http://ontology.ipi.ac.ru/portfolio.rif#
getSecurityFinancialMetrics</uri>
</binding>
<binding name='"task2'>

<uri>http://ontology.ipi.ac.ru/portfolio.rif#
computePortfolioFinancialMetrics</uri>
</binding>
</result>
</results>
</sparql>

Takum  oOpa3oMm,  HaiijieHbl  cHeUU(HUKALIH
JIeSITEIbHOCTEH,  KOTOpbIE ~ MOXXHO  HCIIOJIb30BATh
MOBTOPHO ISl PEeIM3allid METPHUK IIEHHBIX OyMar u
noptdeseil mpu peleHny 3aJady BEIOOpa HAWITYYIIero
noptgerns.

Crenn¢ukanusi MOTOKa padOT, HCHONB3YIONIETO
HalJIeHHbIE CcrielM(UKAINU, MOXKET OBITh CIEAYIOIIEH
(puc. 1) [6]:

r;) fetPositiveTweetRatio  computePortfolio TwitterMatrios__ o
i -

getPortfolios —— .[Ir_ ___________ i -|| :

i =)
choosePortfolic

Puc 1. TTorok pabGoT 1yt pereHus 3aa4n BEIOOpa JIyqIero
noptdes HeHHbIX Oymar

B  ob6mem
(parmMeHTOB

ciry4ae
SIBIISICTCS

BBIZICIEHUE  PEJIEBAHTHBIX
HETPUBHAIILHON  3a7aueH,
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TpeOyIoIel peneHust B COOTBETCTBUH CO CTPYKTYpOH U

CEMAaHTUKON  BBIMOJHSAEMBIX  JIEWCTBUM  KaXKIbIM
KOMIIOHEHTOM B cocTaBe (parmMenra. Jrta 3agada
MIPUBJICKAET U MeTaJaHHbIE, u CpaBHEHHUE

cnenuduKanyii mablIoHOB, U MPOBEPKY KOH(POPMHOCTH
crienuduKanyii 1 peanusanui, 1 paboTy IKCIEPTOB.

[onnmepxanue mpu CHEIM(PUKAIIILX TTOTOKOB PaboT
Ha MpaBWIaX CTHJIA, IPH KOTOPOM YIPABIIAIOINAST YacTb
MOTOKa paboT HaOMpaeTcsl He U3 MPOU3BOJIBHBIX MPABHII,
a u3 HaOOpOB NpaBWI, PEATU3YIOLIUX OIpe/IeIEHHbBIC
W3BECTHBIE IAOJIOHBI [9], MOXET YHNpPOCTUTH MPOBEPKY
koHpopmHOocTH.  llermecooOpa3sHO  BBECTH — TaKKe
MeTaJlaHHble, 0003HAYalOIINe Te WM WHbIE NIa0JIOHBI B
TEpMUHAX OHTOJIOTUH CTPYKTYPBI IOTOKOB PadoT.

6 CemaHTHYeCKHII KOHTPOJIb MCIIOJIb3yeMbIX
MeTO0B M NPUHATHIX peleHuit

MeTtaganHble  [1e1eco00pa3HO HWCIONB30BaTh HE
TOJIBKO IIPH MOWCKE IMTOTOKOB paboT M MX KOMIIOHEHTOB
B KOJJIEKIMSIX HAy4YHbIX METOJOB, HO U s
JaJibHEWIed TPOBEPKM COBMECTUMOCTH CEMAHTHKHU
JAHHBIX M WHTEPONEepadeIbHOCTH IOTOKOB paboT u
(parMeHTOB Tpu  OOBCIMHCHMM  HAWJCHHBIX U
BBEIOPAHHBIX KOMIIOHCHTOB JUISI pEalTU3aIliy PEIICHUS
Hay4YHBIX 3a]a4.

Jist 9TOro HEoOXOAMMO TIPOBOIUTH CIEIYIOIINE
MIPOBEPKH:

® KOpPPEKTHOCTH BKJIFOUEHHUS B KayecTBe
JIEITETFHOCTH JaHHOTO MOTOKAa PadOT CYIIECTBYIOIIHX
KOMIIOHEHTOB B KAauecTBE MOJMIPOIECCOB IO WX
BXOJTHBIM M BBIXOJIHBIM ITapaMeTpam;

® COOTBETCTBHE CEMAHTHKH BXOAHBIX KOMIIOHCHTOB
CEMaHTHKE BXO/IHBIX JAHHBIX M COOTBETCTBHE BBIXOIHBIX
JAHHBIX ~ BBIXOJHBIM  IIapaMeTpaM [0  ITOHATHAM
mpeAMeTHOW o0mactd, TpeOOBaHMAM K  KadecTRy,
HPOMCXOKACHUIO W JAPYIUM BO3MOXKHBIM KPHTEPHUSIM,

YUTEHHBIM C TIOMOIIIBIO OHTOJIOTHIA;

® COOTBETCTBHE CEMAHTHKH JaHHBIX, MPOXOMALINX
U3 BBIXOJa OJIHOTO KOMIIOHEHTA Ha BXOJ IPYTOTo0.

OTH TpOBEPKH  BBIIOJHSAIOTCS O  IPUHLUILY
crienuQuKanid TIpeA- M MOCTYCJIOBHIL: TOCTYCJIOBHE
BBIXO/IA TIPEJIBITYIEr0 KOMIIOHEHTA JI0JDKHO OBITH CTPOXKE

NPEIycIoBUsl  BXOJa  TOCJIEAYIONIEr0  KOMIIOHEHTA.
TpeboBaHust MOTYT BKJIIOYaTh KakK BBIPAKEHUS B
TepMHHAX  TOHATHA  TpeaMeTHOW  obmacth,  Tak

TpC6OBaHI/I}I Ka4qeCTBa ¥ IPOUCXOKIACHUS TaHHbBIX.

7 IIpoBeeHne IKCIIEPUMEHTOB U MPOBEPKA
HHTEepOonepade/IbHOCTH MOTOKOB PadoT
HA TeCTOBbIX HA0OPAaX JaHHBIX

Tpe6OBaHI/I${ K PCJICBAHTHOCTHU II0 MCTaJaHHbBIM

MOryT ©ObITh B TOH WIM  HMHOW  CTENEHH
BBIPA3UTENbHBIMHU, & CTPYKTYpHOE COOTBETCTBHE CaMO
mo cebe HE BKIOYAET MPOBEPKY CEMAHTHKH

KOMIOHEHTOB. K ToMy ke peanm3anuu criennuKaIimi
MOTYT WCIIOJNB30BaTh pa3Hble HWHCTPYMEHTHI, H IIO
JIETaJIsiM pabOTHl OHM MOTYT OTIHYATHCSA IPYT OT IpyTa.
IlosTOMy 51 HAIEXKHOTO MOBTOPHOTO HCIIOJIB30BAHMS



peanu3aiyii MoTOKOB paboT HEOOXOIMMO IPOBEPATH HX
Ha ONpeJeNEHHBIX HA0OPaxX TECTOBBIX JAHHBIX.

TecTsl BKIIOYAIOT Ha60p JaHHBbIX H Tp€6OBaHI/I$I K
O0XXUAACMbIM pE3yJibTaTaM, IOCTATOYHBIC IS ITPOBCPKU
BCEX BO3MOXXHBIX 0COOBIX CJIy4acsB, MOrymumx
BO3HHUKAaTb B IIOTOKEC pa60T. TTomumo BXOIHBIX U
IPOBEPOYHBIX  BBIXOOHBIX  HAHHBIX TECTBI MOTYT
BKJIFOYaTh MCTaJJaHHBIC.

HpI/I TECTUPOBAHUN MIPOU3BOAUTCAH KOHTPOJIb
OPOXOXKACHUA TECTOB 110 OHpe,I[CJ'IéHHOMy oyTun B
IIOTOKE pa60T B 3aBUCUMOCTH OT BXOJHBIX JaHHBIX. I[.HH
O3TOro B COCTaB TCECTOB BKIKYAKOTCA MCTAaJaHHBIC

HPOUCXOXKIACHHS JJAHHBIX. MeraganHble
NPOUCXOXKACHUS, CreHEpHPOBaHHbIE B  pE3yJbTaTe
IPOroHa II0TOKa pabOT Ha TECTOBBIX JaHHBIX,
MPOBEPSIIOTCS.  Ha  COOTBETCTBHE  MPOHMCXOXKACHHS
JIAaHHBIX B COCTaBE TECTOB.

[posepsiercs COOTBETCTBHE pe3yIbTATOB
TpeOOBaHMAM  KadyecTBa,  NPENOCTABISAEMBIM B
cnenmu(UKauIX TECTOB WM  CIEHU(PHIAPYIOMIHX
BBIXOJIHBIE ITapaMeTPHI IIOTOKa padoT.

ITomumo  3TOro, TpeGOBaHUS  TECTOB  MOLYT

HAlaraThCsi W Ha OMHWCAHUSI UCIONHAEMbIX cpen. s
3TOT0 TaKXKe HCIHOJIB3YIOTCS MeETaJaHHbIe Ha OCHOBE
OHTOJIOTHH OIHMCaHMs UCHOTHIeMbIX cpen [13].

Jpyroi noaxoa TeCTUPOBAaHUS pean3aluil IOTOKOB
paboT, COOpaHHBIX Ha OCHOBE CIICIU(HUKAINH,
IIpeAroaraet TeHEPAIHIO nor-¢aiiiaon pu
MPOXOXICHUH  TECTOB,  AKTHBU3UPYIOUIMX  BCE
BO3MOXKHBIE ITyTH B mHoToke pabot. Ilpu peanmzamum
npaBwil  RIF  KOMIOHEHTamMH,  MCHOJb3YIOIIUMHU
pasiIMYHBIE CHCTEMBl BBIBOJA, JIOT-(hailibl IOJDKHBI
IFEHEpUPOBATbCA KaxI0M u3 Hux. Pemenue 3agaun
ycTaHOBJIeHHsT KOH(pOpMHOCTH [4] cneundukanuu
MOTOKa padOT U MOJYYUBILIECHCS pean3aliy MO3BOJISET
HMOJATBEPAUTH UX COOTBETCTBHE APYT APYTY.

8 3akarouenue

Pabora moCBAIEHa OpraHW3AIKA CEMAaHTHYECKOTO
MOKCKa OTOKOB palboT ¥ MX (hparMeHTOB 110 METaIaHHBIM
C IETbI0 UX TOBTOPHOIO MCHONb30BaHKA. OHa SBISETCS
MIPOIOJKEHUEM HCCIIEIOBAHNS, MPeCTaBiIeHHoro B [13],
NPUMEHSAEMOTO K JIPYyI'MM TEXHHYECKHM YCIOBHsM. B
KauyecTBE MOJICIM MOTOKOB pPadoT [6] HCHONB3YHOTCS
S3BIKM Ha TMpaBWIax, 4To Ma€T OoraTble BOBMOXKHOCTH B
TIOBBINICHUN  BEIPA3UTENIBHOCTH CHCIU(PUKAIMA U B
MIPUMEHUMBIX METO/IaX aHajm3a MOTOKOB padoT. B craThe
pa3paboTaH TOAXOA K TPEICTABICHHUIO M 00paboTke
METaIaHHBIX B JAaHHOM MOJENH IIOTOKOB paboT. Ymop
JlefaeTcd Ha CHCHAapUsAX TPUMEHEHHS MeTaIaHHbBIX
MTOTOKOB padOT /I MOWCKA ITOTOKOB PaboT € IENbI0 MX
MOBTOPHOTO ~ WCIIONB30BaHUS M IS TPOBEPKU  HX
PENEBaHTHOCTH U UHTEPOIEPaOETbHOCTH.

BbaarogapuocTu

PaboTa BhINIOJIHEHA TIPH TOIEpKKE TpaHTOB PODU
13-07-00579, 14-07-00548 u Ilporpammer Ilpesnamyma
PAH.

248

Jlureparypa

[1] OWL 2 Web Ontology Language Document
Overview (Second Edition) — W3C, 2011. — URL:
http://www.w3.org/TR/owl-overview/

RIF Overview. — W3C, 2013. — URL:
http://www.w3.org/TR/rif-overview/

RIF RDF and OWL Compatibility. - W3C, 2013.
— URL: http://www.w3.org/TR/rif-rdf-owl/
W.M.P. Van der Aalst. Process mining:
Discovery, Conformance and Enhancement of
Business Processes. Springer, Heidelberg, 2011.

(2]
(3]

(4]

[5] C.A. Goble, D.C. De Roure. myExperiment: social
networking for workflow-using e-scientists //
Proceedings of the 2nd workshop on Workflows in
support of large-scale science. — ACM, 2007. —

C. 1-2.

L. Kalinichenko, S. Stupnikov, A. Vovchenko,

D. Kovalev. Multi-dialect Workflows //

ADBIS’2014. —2014. — LNCS 8716. —P. 352-365.

L. Moreau. Provenance-based reproducibility in
the semantic web // Web semantics: science,
services and agents on the World Wide Web. —
2011.-Vol. 9, No. 2. — P. 202-221.

Polleres A. SPARQLI. 1: New features and friends
(OWL2, RIF) // Web Reasoning and Rule Systems.
— Springer Berlin Heidelberg, 2010. — C. 23-26.

N. Russell, A.H.M. ter Hofstede, W.M.P. van der
Aalst, and N. Mulyar. Workflow Control-Flow
Patterns: A Revised View. — BPM Center Report
BPM-06-22, BPMcenter.org. — 2006.

S. Sanchez, et al. WF4Ever: Supporting for reuse
and reproducibility in experimental science // EGI
Technical Forum. — 2012.

C. Tejo-Alonso et al. Metadata for web ontologies
and rules: Current practices and perspectives

// Metadata and Semantic Research. — Springer
Berlin Heidelberg, 2011. — C. 56-67.

A.E. BoBuenko u np. Ot cnenngukanuii
TpeOOBaHMH K KOHIENTYaJbHOH cxeme //
RCDL2010. — Kazans: KOV, 2010. - C. 375-381.
H.A. Ckopuos, J1.0. bproxos, JI.A. Kanuandenko,
. Kosanés, C.A. CrynHukoB. MeTangaHHble 0
Hay4HBIX METO/aX JUIsi 00ecTieYeH sl MX TIOBTOPHOTO
HCTIOJIB30BAHMS M BOCIIPOU3BOIMMOCTH PE3YJIbTATOB
// RCDL’2013. — Apocnasns, 2013.

(6]

(7]

(8]

(9]

[10]

[11]

An Approach to Search of Workflows
by Metadata

Nikolay A. Skvortsov

The work is dedicated to methods of search of
workflow implementations and their components for
reuse by metadata  specifications.  Workflow
specifications are formulated in the RIF language
dialects, metadata is represented as RIF annotations. A
set of metadata needed for workflow reuse is applied in
various tasks during workflow development. The paper
demonstrates methods of metadata specifications and
semantic search of workflows using them.





