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AHHOTALIUSA

Ilensio JAaHHOU paboThI SIBISETCS
paccMOTpeHue  OCHOBHBIX  MOAXOJOB K
yhopamieHuto wuHbOpMalMed W 3HAHHUAMH, a
TaKKe MPOTOTUITHPOBAHUE CHUCTEMBI
MPEIOCTABIISAIONICH YEJIOBEKY BO3MOXKHOCTB
OpPraHU3allii  JIUYHOTO  HH(OPMAIIMOHHOTO
MIPOCTPAHCTBA B COOTBETCTBUHU co
craggaptamMu Semantic Web ¥ HHHAIIMATHBOM
Linked Open Data. CTpyKTypupOBaHHOE
MIPECTaBICHUE JaHHBIX MO3BOJISET MPOBOANTH
aBTOMATU3UPOBAHHBIM aHAIU3 CBEJIEHUU, C
KOTOPBIMH €KEIHEBHO CTAIKHBAETCS YEJTIOBEK,
a WCIOJb30BaHME cTaHmapToB Semantic Web
OPEJOCTABIIACT THOKHE BO3MOXKHOCTH IS
uHTerpauu ¢ penosutopusimu Linked Open
Data. IIpemmaraemas MeTOAMKAa pPa3BHBAET
unero nogaxona Semantic Desktop, BBegeHHOTO
Leo Sauermann, cmocoba opraHu3anuu
JAaHHBIX HAa TIEPCOHATBHOM KOMITBIOTEPE, B
KOTOpOM 000K OOBEKT Ha KOMITBIOTEpE —
(darin, e-mail wm coObITHEe KaleHIApS,
paccmatpuBaercs kak RDF pecypc (o0BekT ¢
yHUKaNbHBIM naeHTudukaropom — URI).

1 Beeaenme

Penrenrem BompocoB 3¢ ¢EKTUBHON OpraHU3alid |
paboTel ¢ wWHpOpMaIWedl ¥ 3HAHUAMHU, 3aHUMAIOTCS
CHCTEMBI ympaBiieHHs JaHOW mHPpopMmanmeit (Personal
Information Management Systems). OgHUM H3 TIEPBBIX
CBOE BHJIEHHE ITOJ00HOH cHcTeMbI, B 1945 r., BbICKa3an
BonmBap bym B acce «Kak Mbr MoskeM MbICIUTEY [2]. B
HeM bym onwMceiBaeT yCTpOMCTBO IOJ HAa3BaHUEM
Mewmexkc (Memex), B KOTOPOM JIFOIU MOTYT XPaHHUTh BCIO
CBOIO JINYHYIO HH(POPMALHIO — MBICIIH, 3aIIMCH, KHUTH, 1
KOTOpOE MOJKET BBIIABaTh HYXKHYIO HH(MOpPMAaluio C
JIOCTATOYHOW CKOPOCTBIO W THOKOCTBIO. B OCHOBY
pabotei  Memekc bBym  3akimampiBam  MEXaHH3MBI
ACCOLMATHUBHBIX CCbUIOK U IIPUMEYAHUM. Y CTPONUCTBO, IO

Tpyabl 16-ii Bcepoccuiickoii HayyHoii KoHbepeHIMHU
«DJIeKTPOHHBbIe OHOJIHMOTEKH: NepcrneKTHBHbIE MeTOAbI M
TeXHOJIOTHH, 3JIEKTPOHHbIe Ko/ulekunm» — RCDL-2014,
dy6na, Poccus, 13-16 oxrsaops 2014 r.
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ero 3amyMKe, JOJDKHO OBUIO TOYHO WMHTHPOBATh
ACCOIMATHUBHBIC TPOIECCHl YEIOBEYECKOTO MBIIUICHNS,
HCKJTIOYasl TIPHCYIINE YEIOBEKY HEOCTATKH, TaKHe Kak
3a0biBanre wHpopMarmu. OJHONW W3  TEXHOJIOTHH,
HEO0OXOMMBIX IS Pealli3allii CBOETro yCTporcTBa, by
CUMTAJT  BO3MOXKHOCTh  OPraHU3allMM  XPaHWIIHUINA,
CoJIeprKalero MpaKTHYECKU HEOTPaHUYEHHOE
KOJIMYECTBO MH(POPMALMK, TAaKOE YTO «IaXEe €CIH OBl
MoJib30BaTeb BCTaBsul B Hero no 5000 crpanHwmi
CBEJICHHH B JIeHb, €My Obl NMOTPEOOBAJIMCH COTHH JIET
9TOOBI 3aMOJTHATH CBOE XpaHmwrIey. Ceifuac CTOMMOCTB
JKECTKMX JUCKOB Majla HACTOJNBKO, YTO YEIOBEK MOXKET
XpaHHUTh BCIO M3YYCHHYIO UM HH(MOPMAIIO B TEUCHHE
HEOTPAaHUYEHHOTO KOJIMYECTBa BPEMECHU, npu
HEOOXOAUMOCTH TIPOCTO YBETMUMBas 00bEM XPAHWIIHIIA,
myTeM J00aBIeHHS HOBOTO JKECTKOTO AWCKa. Takum
oOpa3oMm, Ha IyTH co3jaHusi Memekca, B Hacroslee
BpEeMsI JISKHUT JIMIIb MpoliieMa POeKTUPOBAHMUS THOKOM
CHCTEMBI, CIIOCOOHOIl  MOMOraTh  YeJOBEKy IpH
BHITOTHCHUHM  ©KCJHCBHBIX  3a/1a4, JIONOJHAA U
CTPYKTYPHPYS €r0 MBICIUTEIbHBIE TIPOLIECCHL

2 VYnpasaenue uddpopmanuen

C KaxIbIM TroJOM KOJWYECTBO HH(pOpMAIMHU, C
KOTOPO# €XKEJTHEBHO CTAIKHBAETCS YENOBEK, PacTeT,
Bce OOJNBIIMH ee 00beM MEPEeXOIAUT B DJICKTPOHHBIN
¢dopMar — myOJMKyeTCs B CETH WIIM COXpaHAETCS Ha
NEePCOHANBHBIX ~ KOMIIbIOTEpax. OTa  HHGbOpMAaLus
pacrpenesnseTcss MeKAy Pa3lIuYyHbIMH HCTOYHUKAMH, B
KOTOPBIX XPaHUTCS B Pa3sHOPOIHBIX (opmarax. Yactp
CBECHMHA MOXET XPaHHTbCS B BHIC JOKyMECHTOB,
IOpyras — B BHJE CCBUIOK WM 3aMETOK, TPeTbsi — B
KOHTEKCTe HE CBSI3aHHBIX MEXIY coboii
MHOOPMAIMOHHBIX ~ CHCTEeM. Takas  OpraHu3anus
JIAHHBIX TIPUBOJUT K ¢hpacmenmayuu ungopmayuu — B
paMKax pas3jiIMdYHbIX UCTOYHUKOB, YCJIOBEKY NPUXOJUTCA
NMOAACPKMBATh PA3JIMYHBIC, 3a4aCTyl0 HE CBA3aHHBLIC
MeXay coboif, HO oOnamatomue oOmeH CTPYKTYpOH,
OpraHu3alUOHHBIE CXeMbl. Pa3HOpoIHOCTH (opmaToB
XpaHEHUs] [JaHHBIX 3aTPyIHSAET TPOLECcC 3aJaHuUs
3aBHCUMOCTEH MEXIy STHMH CXEMaMH, B pe3yJIbTaTe,
CBEICHHS O B3aHMOCBS3SIX (UKCHUPYIOTCS TOJBKO B
naMaTH 4desnoBeka. CoO BpeMEHEeM, O5TH CBEINCHUSA
HEen30eXHO 3a0BIBAIOTCS,  3aTpPyHmHSAS  MpOIece
BOCCO3/IaHHSI KOHTEKCTa pabOTHI M IOKMCKA PECypcoB,
paboTa ¢ KOTOPEIMH BEJIach paHee.
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CucteMbl  ymnpaBieHHUS JIMYHOW  HWHQPOpMAaIUei
aBTOMATU3UPYIOT TPOLECChl BeleHHs H paboThl C
UHPOPMAYUOHHBIM NPOCMPAHCTNEOM — COBOKYITHOCTHIO
BCEX CBEICHUIA, C KOTOPHIMH YEJIOBEK padoTaeT ceituac
wim pabotan panee. PaccMoTpuM OCHOBHbIE ()YHKIIHH,
KOTOpELIC, C Halleld TOYKH 3pC€HUA, NOJIKHBI BBIIIOJHATDH
CUCTEMBI YIIPABJICHUS JTUIHOW HHPOPMALIUEH:

1. Benenne uH(OPMALMOHHOIO MPOCTPAHCTBA H

CTPYKTYpH3aLMs UHGOpMaAYUOHHBIX pecypcos,
HaxoJsmmxcs B HeMm. [lon MHpOpPMaLMOHHBIMU
pecypcamu, OylneM TIOHMMarb JIIOOble  JlaHHBIE,

UMCIOIIUEC BAXXKHOCTh JId YCJIOBCKA, U BBIACIACMBIC UM
B OTJACIBHYIO CYIIHOCTh — 3TO MOTYT OBITH (haiiibl,
3aMETKH, IMOCEIICHHBIC BeO CTPAHMIBI, MHCHMA H TIP.
CucreMoil  ynpaBieHUS JIMYHOM  mH(OpMaIueH,
JIOJDKHBI 00€CIIeYMBATLCS MPOIECCHI, CIIOCOOCTBYIONTHE
hopManmzanun HHOOPMAITMOHHBIX PECYPCOB, a TaKKe
orepanuii, BRIIOIHIEMBIX Hall HIMU.

2. Tlouck mo wWHGOPMAMOHHOMY TIPOCTPAHCTBY.
YacTto 4esoBEK CTaJKUBAETCS C 3aJadyeld MOBTOPHOIO
morcka WHGpOpPMaLnU, ¢ KOTOPOi OH paboran panee. B
TAKOM Clly4ae, HpU IIOUCKE, OH OOBIYHO o0O0Jagaer
0OJIBIIUM  KOJIMYECTBOM KOCBCHHOH HH(bOpMaIuHy,
Kacaroliercss MCKOMOTo pecypca. OTa wuHDopMarms
Jame MMEeT AaCCOIMATHUBHBINA (opMmar, Hampumep, C
KaKHMH €Ille PecypcaMy Belach pabdoTa OJHOBPEMEHHO
C HCKOMBIM, B KakOW TIEpHOI BPEMEHH I3TO
BEITIONTHSJIOCH, Kakas IIOCIEAOBATEIFHOCTh JCHCTBUI

OpUTa COBepHIeHa TIPH TEPBUYHOM HAXOXKICHUHU
pecypca. CucreMsl yIpaBiIeHUs JIMIHON HH(OpMaren
JOJDKHBI ~ TIOANEPXKHWBATh  BEACHHE TaKOro poja

METaaHHbIX U IPEAOCTABJIATE BO3MOXXHOCTH ITOUCKA 10
HHUM.

3. ABTOMaTHYCCKHH aHaau3 WHPOPMAIMOHHOTO
npocTpadcTBa. [lockonbKy HHOOPMAIIMOHHEIE PECYPCHI
XpaHATCA B CTPYKTYpPUPOBAaHHOM BHJE, CTAHOBUTCS
BO3MOXKHBIM  TIPOBEICHWE  HMX  aBTOMAaTHYECKOI
00paboTkn W aHanmu3a. MOXHO BBIACIUTH HECKOJBKO
aCIeKTOB aHanu3a. ABTOMAaTHYeCKOe IIOIOJIHEHUE
MeTallaHHBIX 00  HMH(OPMAIMOHHBIX  pecypcax,
CBEJICHUSIMH, HAMJECHHBIMU B ceTU. [Ipyrum acrnekrom
SIBJISIETCS TIOMCK CXOXKHX WMJIM CBSI3aHHBIX PECYPCOB, Kak

B pamkax WHGOPMAIIMOHHOTO MPOCTPAHCTBA
TTOJIb30BATEIS, TAK BO BHEITHEH CETH.

4. Kareropusaiust pecypcoB HH(POPMAIUOHHOTO
npoctpancTBa.  YacTb  pecypcoB  MOXKET  OBITb
KaTeropu3upoBaHa CUCTEMO# ABTOMATHYCCKH,

HATIpuUMep, HAy4HbIC MyOJIMKAIlMK, My3bIKa, BHACO U
MIPOYHE PECYPCHI, KATETOPUU JJIsi KOTOPBIX OIPEICICHEI
B cetu. [Ipyras 4acTb — C yJ4acTHEM YellOBEeKa, B TAKOM
clydae YacTHYHOE paclpefelieHHe 10 KaTerOpUsIM

MPOM3BOJIUTCS  MOJIb30BaTeJeM, & CHUCTEMOH, Ha
OCHOBaHMU J3TOr0  PAaCIpPENeNeHHUs, IMpelaralTcs
KaTeropyu JUisi HOBBIX PECYPCOB.

5. BO3MOXHOCTh  COBMECTHOW  paboTel. Ilpum

BEJICHUH OOILET0 MMPOEKTa, IO YacTO CTAIKUBAIOTCS C
HEOOXOIMMOCTBIO COBMECTHOH pabOTHl HajJ YacThIO
uHbopManuu. s Takoro - cmydas,  CHCTEMEI
yIpaBJIeHUs JINYHOM uHpopmanueit JIOJKHBI
MOJAEeP)KUBAaTh 0OMEH MH(DOPMAITMOHHBIMH PECYPCaMH,
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YacTHYHOE OOBEeAUHEHNE
HHGOPMALIMOHHBIX MIPOCTPAHCTB pasHBIX
MOJIB30BaTEIed CHCTEMBI, a TaKKe IPEIOCTABIIATh
BO3MOXHOCTU JIs1 KOMMCHTI/IpOBaHI/IH u O6Cy)K[leHI/IH
HH(POPMAIMOHHBIX PECYPCOB.

nX MCETaJaHHBIMH WA

TakuMm o00pa3oM, CHCTEMY YIpaBICHHUS JTHYHOMN

uHpopmanuei MOKHO paccMmarpuBarhb, Kak
cBoeoOpa3HoTo HMHTEJUIEKTYJTbHOTO nudposoro
MOMOIIHNKA, COMPOBOX/IAMIOMIET0 W  OMOTI'aIOIIEro
TI0JIb30BATEIIO BECTH ero UH(POPMALTMOHHOE

[IPOCTPAHCTBO. JIONOIHAA ChIPBIE JaHHbIE CTPYKTYPOU U
CEMaHTUKOH, IIOJIb30BATENb II0JY4YaeT BO3MOXKHOCTb
aBTOMAaTU3al1H, BBIIIOJIHAEMBIX UM, HHTEJUICKTYaJIbHbIX
IIPOLIECCOB.

3 CymecTByHOmme mMoaxoabl
K YIPaBJIeHHI0 HH(popMan e

Hecmotps Ha CYIIIECTBOBaHHE 601B1I10TO
KOJIMYECTBO pPabOT B 00JACTH yNpaBlICHHUS JIMYHOU
nHpopMalueil, B HACTOAIICC BPEMs PacIpPOCTPAHCHBI
JIMIIb TaK Ha3bIBAEMbIC «IIEPCOHAIILHBIC OpraHan3epbly,
paccMaTpUBaIOIIME CaMble MPOCTHIC 3a/1a4d, TAKUE Kak
IUTAHUPOBaHUE COOBITHH, YCTAaHOBKAa HAIIOMUHAHUH,
BEJICHUC 3aMETOK W KOHTaKTOB, paboTa ¢ 3IEKTPOHHOM
mouroii. Haumbosee momymsspHBIMA MPUMEPAMH TaKHX
opranaiizepoB sBisitorcss Microsoft Outlook, Mozilla
Thunderbird n np. ITpemocTaBiiis BO3MOXKHOCTH IS
XpaHeHHs OrpPaHMYCHHBIX THUIOB HWH(pOpMaLUK, STH

CpencTBa, TEM HE MEHEee, OIYCKalT BOTPOCHI
VIIPaBJICHUS HAKOTIJICHHBIMH CBEICHHSIMH -
(hopMUpOBaHMS  B3aUMOCBS3CH  MEXIY JIaHHBIMH,
OpraHu3aluyd  COCTABHBIX  CTPYKTYp, COBMECTHOH
paboThI.

PaccMOTpEM ~ OCHOBHBIE  HampaBieHHs  pabor,
OMyONMKOBaHHBIX B TIOCIAEAHHE TOXBI, IO TEMe

yopasjieHust JudHoi uH(popmarmeir. B pabdore «The
Gnowsis Semantic Desktop for Information Integration»
[16], onmceiBaercs koHuenuusi Semantic Desktop -
noaxoJia K oOpraHu3aliii AJaHHBIX Ha HNEPCOHAIBHOM
KOMITBIOTEPE, B COOTBETCTBHM C KOTOpPBIM Jrro0ast
nH(opManus, UCToyIb3yeMast oJIb30BaTeleM, - daii, e-
mail Wi coObITHE KaneHaaps, paccMaTpUBaeTCsl Kak
RDF  pecypc ¢  COOCTBEHHBIM  yHHKAJIbHBIM
nuaeHTnuKaropoM. B 310l pabore BBOAUTCS MOAEITH
mmanor mHpopmanuu (Personal Information Model -
PIMO) (dopmanu3yromas MEHTaIbHYI0 MOJEIb
MH(GOPMAIMOHHOTO  MPOCTPAHCTBA,  COCTaBJICHHYIO
nonp3oBateneM.  OcHoBHas  3amava  PIMO
MpPEeJ0CTaBUTh OONIyI0 MOJENb AaHHBIX, C KOTOpPOW
CMOT'yYT paboratb pa3nu4yHbIE NIPUTIOKEHHUS,
UCIIOJIb3yEeMbIe MIOJIb30BaTENEM. Enunoe
NPE/ACTaBJICHUEe  JIAaHHBIX  MPEJOCTaBUT  OOJblIe
BO3MOXKHOCTEH JuIsi OpraHu3anuu Oojee THOKOM
MHTETpallMy MeXny mpuioxkennid. K Hemocratkam
Gnowsis MOXHO OTHECTH TO, YTO OCHOBHOI aKIEHT
JleaeTcsl Ha OpraHu3aldk MOJEIW IaHHBIX M ee
COBMECTHOM UCTIONIb30BaHUN Ppa3ITUIHBIMH
MPWIOKEHUSIMH, B TO BPEMsI KaK BOMPOCHI yIPABICHUS
HaKOIUICHHBIMHU JAHHBIMH TIOYTH HE PAcCMaTPUBAIOTCS.
Ha »Tux Bompocax KoHLeHTpupyrorcsi paborsl SemEx



[7]1, IRIS [5], Haystack [13], MyLifeBits [9],
DeepaMehta [15]. B SemEx, IRIS n Haystack manasie
MPE/ICTABISIIOTCS B HEPApXUUECKOM BHJIE, B OCHOBE
HEepapXuM JISKAT HanOoJee PaclpOCTPAHEHHBIC THIIBI
JTAaHHBIX, TaKhe Kak email, KOHTakThI, MpoekThl. B IRIS
n Haystack ans kaxaoro THIa JaHHBIX OINpeJelieH
Habop wuHTEep(hEelcoB, MNPEAOCTABIAIONINX 0a30BbIC
omepanuy, TaKue Kak BO3MOXKHOCTH OTBETa U
MEPeChUIKH  THCHhMA,  CO3JaHUSA  COOBITHS  WUTH
HAIlOMUHAaHHUSA. B Haystack, JIOIIOJIHUTEIIBHO
MIPEIOCTABIIICTCS BO3MOKHOCTh HACTPOUKH
CTAaHIAPTHBIX M CO3JaHUS COOCTBEHHBIX BH3YallbHBIX
MPEACTABACHUN JaHHBIX, a TAKKE ONPEIACITIOTCS
MIPOrPaMMHBIE uHTEepdEiCch JUTSE CO3IaHus
JIOTIOJIHUTEIBHBIX OIepaluii Haa JaHHBIMH. B pabortax
MyLifeBits u  DeepaMehta,  paccmaTpuBaroTCs
aJIbTePHATHBBI K HEPAPXUUCCKOMY MOIXOY
npexacraBnenus naHaeix. B MyLifeBits, npennaratorcs
HHTEP(EHCHI OTOOpaKEHUS pecypcoB c
HCTIOJNB30BAHUEM BpEeMEHHOH ImKanbl. [lo MHeHHIO
aBTOPOB, BBEICHHUC BPEMEHHOW INKAJbl ITO3BOJIICT
Ooyiee HArAAHO OTOOPAa3UTh PECypchl, a TaKke
YBEJIIMYHMTH KOJHUYECTBO OJHOBPEMEHHO BBIBOAMMBIX

pecypcoB. B pabGore  DeepaMehta,  maHHBIE
MPEI0CTaBIISIOTCS MOJIb30BATEINIO B bopme
TeMaTHYeCKOW KapThl (topic map) — OpUEHTHPOBAHHOTO
rpada, y3nmamMM  KOTOPOTO  SIBISIIOTCS — PECYPCHI,
OIIpeJIeTICHHBIE [10JIb30BaTENIEM.

B pabore Beagle++ [6] HOApPOOHO
paccMaTpuBarOTCsl BOMPOCHI PaH)KUPOBaHHS PECYPCOB,
MOJYYEHHBIX B PE3yJibTaTe IOUCKOBOTO 3ampoca.
PamwkupoBaHue  MPOM3BOAUTCS  HAa  OCHOBAHUH

06’])e£lI/IHeHl/ISI PE3yJIbTaTOB, MOJJYYCHHBIX C ITOMOIIBIO
anroputmoB ObjectRank u TF/IDF.

Paboter iMecho [4] u Fledspar [3], paccmarpuBarot
BOMPOC HCIIOJb30BaHHS AaCCOLMALUMA TIPH  TOUCKE

pecypcoB. B iMecho, mnpemmaraercs ¢dopmupoBarh
*KypHaJ pabOTHI ITOJIB30BATENS C PECYPCaMH, KOTOPHIi B
ﬂaﬂbHeﬂlﬂeM AHAJIU3UPOBATH JJIs1 BbIJICJICHUS
3aBucUMocTeld  Mexnay pecypcamu. B Fledspar,
IIPEIOCTABIIACTCS y1OOHBII unreppeiic JUIs
aCCOLMAaTHBHOI HAaBUTAlIMK MO pecypcam, a TakKe
peanusyeTrcsi BO3MOXHOCTb  OCYILECTBISITH  MOUCK

pecypcoB Ha OCHOBaHUU HHGOPMAIMU CBSI3aHHOW C
HumMu. B pabore Desktop Gateway [12], momumo
HHTErpaluu MEXIY MIPUIOKEHUAMH, TaKKe
paccMaTpuBarOTCs BONPOCHI HCIOJIb30BaHUS JIAHHBIX
MOJY4EHHBIX U3 CETH.

[epeurcneHHbie pabOTHI IENAl0T OONBINUI yIIOp Ha
dbopmupoBanne HWHOOPMAIIMOHHOTO MPOCTPAHCTBA H
paboTy ¢ HUM, B MEHBIICH Mepe 3aTparuBasi BOMPOCHI

aHajgW3a JaHHBIX HW  aBTOMAaTH3alMU  JICHCTBHH,
BBIMOJIHSEMBIX MOJIb30BaTeNIeM. B HUX ¢1a00 OCBEILCHBI
BOIIPOCHI 00BeMHEHUS MH(OPMAITMOHHBIX

MPOCTPAHCTB PA3JIMYHBIX T0JIb30BATEJIEH U COBMECTHOM
paboTHI ¢ HUMH.

Cpeny KOMMEPUYECKHX CHCTEM MOXHO BBIICIUTD
Google Now [10] u Dropbox Datastore [8]. OcHOBHOM
3amaueii Google Now sBsieTcss OTOOpaKeHHE HYIKHON
nHpOpMaIUd B HYXHBIH MOMEHT. OCHOBBIBAsCh Ha
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HWCTOPUHU COBEPIIEHHBIX paHee NEeWCTBHUM, a TakKe Ha
TEKYIIeM MECTOMOJOKEHHH ¥ MOMEHTE BPEMEHH,
Google Now MIPEAOCTABIISIET M0JIb30BATEIIO
pelieBaHTHYIO HHGOpPMAIIMIO, TaKyld KaK IPOTrHO3
morojael, mpobku u ap. Dropbox  Datastore
obecrieunBaer BO3MOYKHOCTh XpaHeHust
CTPYKTYPUPOBAaHHOW  WMH(pOpPMAIMd B «0OJaKe»
Dropbox. OcrHoBHO# cTpykTypoii B Dropbox Datastore
SIBJISIFOTCSL  TAONMIBI, JJISi YTEHWS M 3alMCH B HHUX
MPEAOCTABIISAETCS IPOrPAMMHbIE UHTEP(DEHCHI.

4 Ilpensnaraemoe pelieHue

B JaHHOM pazaeine MMPUBOJAUTCA OIIMCAaHUEC
APXUTEKTYPhl MPENIaracMoro peIIeHUs, a TaKKe
MPOBOJIUTCS CPAaBHEHUE IBYX CXEM, COOTBETCTBYIOIIMX
pa3HBIM MOJEISIM PAa0OTHI MMOJIB30BATENCH C JaHHBIMH,
OJTHA W3 KOTOPBIX HE HCIIONB3YET CHUCTEMY YIIPAaBIICHUS
nHpopmanueit (puc. 1), a mpyras — UCHoab3yeT (puc. 2).
Ha  cxemax, paccmarpuBaercst  paboTa  OBYX
noJib30oBareneil, Ybu MH(POPMALMOHHBIE POCTPAHCTBA
4aCTHYHO TepeceKaroTcs. B mpomecce paboThl KaXKIbIid
MIOJIF30BATENb TIOTIOJTHSET COOCTBEHHOE
MH(OpPMALIMOHHOE  NPOCTPAHCTBO,  COCTOsSIIIEE W3
Pa3HOPOAHBIX TaHHBIX — JOKYMEHTOB, COOBITHH, TUCEM.
Pabota ¢ pecypcamu BefieTcs O CpeACTBAM Pa3IHUHBIX
MPUIOKCHUN 1 HH(POPMAIIMOHHBIX CHCTEM.

be3 wucmomp30BaHMA cHUCTEMBl, HH(OPMALHOHHEIC
MPOCTPAHCTBA IOJb30BaTeNIcd HUTAE (OPMAIBHO HE
OIpeNeNIeHbl, TOJIBKO CaM  MOJb30BaTellb  MOXKET
OIpEeNIeNINTh, KaKNe TaHHbIE CBsI3aHbI MEX/Iy COOOH M Kak
nMeHHo. BcemeactBue  3Toro, Bce  JanbHeWIme
B3aUMOJICUCTBUSL C JaHHBIMU MOUCK, COBMECTHAs
pabota, (opMHpOBaHHE HEPaAPXUUECKOH CTPYKTYPHI,
MOTYT HIPOU3BOJUTHCS JIUILL B PAMKaX TOTO MPHIOKEHHS,
KOTOpO€ OTBEYaeT 3a KOHKPETHBI THII PECYPCOB.
IMockonbky MHGOPMAIHS AETATCS MEXIY Pa3INIHBIMU
MPUIOKCHUAMHE, OOJIBIIOE KOJIWYECTBO METAJaHHBIX O
pecypcax, TAKHX KaK HepapXu4ecKas OpraHu3alys, CBA3H
1 3aBHCHUMOCTHU MEKLy PECYypCaMy, MOTYT TyOIMpOBaTHCS
B KaxnoM u3 HuX. CHCTeMbl yINpaBleHHs JUYHOMN
nHpopManrell  BBOJAT  JIONOJHHUTEIBHBIA  YPOBEHb
OpraHM3alli JaHHBIX, [TO3BOJIIOT TIOJIB30BATENIO SIBHO
OIIpEeNIeNINTh CBOCH HMH(OPMAIMOHHOE MNPOCTPAHCTBO |
NPEOCTaBIAIOT HHTepdeichl s paboThl C  HUM.
CeeneHMsl XpaHSTCA B CHCTEME B COOTBETCTBHU C
¢dopmaramu, omnpeneneHHsiMu B OWL oHTOmoruu, 3a
CYeT dUero, K CIabOCTPyKTYpPHPOBaHHBIM JIaHHBIM
JoOaBisieTcss  CeMaHTHKa, a  TaKkkKe  MOSBIAETCS
BO3MOYKHOCTb ITPOM3BOAUTH UX aBTOMATHYECKHN aHAJIN3,
KaTeropusaluil0 M HMHAEKcauuio. Takke BaKHBIM
MOMEHTOM  SBJISIETCA TO, YTO TIIOJIb30BATENd MOTYT
OCYIIECTBIISITh  pabdOTy C JaHHBIMH C  I[TOMOIIBIO
MPUBBIYHBIX JUIA HUX TPUIOXKEHUH, T.K. TIO CpeICTBaM
ajanTepoB W areHToB HMHQOpPMAaIMs |3 BHEMIHHX
WCTOYHMKOB MOJKET OBITh aBTOMAaTHYECKH BBITPY)KEHa B
cucteMy. JIONOIHUTENBHO, IOCKOIbKY CHCTEMA MO CBOEH
CYTH SIBJIIETCS MHOTOIOJIb30BAaTENBbCKUM IPUIIOKEHUEM,
B paMKax Hee BO3MOXKHA COBMECTHasi paboTa pa3INIHbIX
TIOJTB30BATENCH c o0ImmM HH()OPMATHOHHBIM
MPOCTPAHCTBOM.
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S HNHpopmManHoHHOE NPOCTPAHCTBO
M0J1b30BaTeNsd

WndopmannoHHoe MPOCTPAHCTBO 3TO
COBOKYITHOCTh BCEX CBEICHHUH, C KOTOPBIMH YEJOBEK
paboraeT ceituac mim pabortan panee. JIroOble JaHHEIE,
MMEIOIe BAKHOCTD JUIS YeNIOBEKA, M BBIACISEMBIE UM
B OTJEJIbHYI0 CYIIHOCTh PacCMaTpUBAIOTCS  Kak
9JIEMEHTHl  MH()OPMALMOHHOTO  NPOCTPAHCTBA
nHdopMalnnoHHble  pecypchl.  MHGpOpMalMOHHBIMU
pecypcaMu MOTYT OBITH (haidiibl, 3aMETKH, OCEICHHbIE
BeO CTpaHUIIbI, NHChMa U TIp.

B pamkax cucrembl, B KadecTBe HH(OPMAIMOHHBIX
pecypcoB, paccmarpuBatorcss RDF  pecypepl.  Takum
00pa3oM, KaxIplii MOJIK30BATENb B pAMKAaX CHCTEMBI BEJIET
paboty c cobctBenHsiM RDF  penosuropreM JaHHBIX,
MPECTABIAIONIAM €0 MH()OPMAIOHHOE TIPOCTPAHCTRO.
CrpykTypa HH(POPMAIMOHHOTO MPOCTPAHCTBA OIACHIBACTCS
¢ mnomowpto OWL  onromoruu momnb3oBatens. [lo
YMOJYAHHIO, TPEIOCTABISIETCS CHUCTEMHAs OHTOJOTHS,
KOTOPYIO, TPH HEOOXOMMMOCTH, TOJB30BATEh MOXET
W3MEHSITh, J00ABJIsisl HOBBIC KJIACCHI M CBOWCTBA, a TAaKkKe
pacumpsisi yxxe uMeronpecs.. HarosjHeHne perno3utopws
MPOUCXOUT JIMOO 1O CPEACTBAM  aBTOMATHYECKOTO
UMIIopTa  wHQoOpMalmH, JMOO0  BPYYHYHO,  uepe3
TOJIL30BATENLCKUI HHTEP(EHC CHCTEMBIL.

6 Kareropuzanus

Jlenenne (aiioB Ha pa3lMUHbBIE HEpapXHUYCCKUES
KaTEeTOpHH, SBISETCS OJHHNM M3 OCHOBOIIOJATAIOIINX
MIPOLIECCOB, UCIIONB3YEMBIX IT0Ib30BATEISIMU IIPH paboTe ¢
rHpOpMaIHel Ha MEpCOHABLHBIX KOMIbIoTepax. Tem He
MeHee, ucciuenoBanus [ 18] mokaspiBaroT, 4TO, HECMOTPS HA
IMOHHUMAHHUE TOro, 4YTO Kar€ropusauus B ﬂaJ'IbHeleleM
MOXET  CYIIECTBEHHO  OOJETYWTh IIOWUCK, MHOTHE
MOJB30BATENM, MO PA3IUYHBIM NPHYHHAM, WTHOPUPYIOT
9Ty BO3MOXKHOCTh. B KauecTBe OOBSACHCHHS TaKOTO
TIOBENICHUS  TIONIb30BATeNI  OOBIYHO  CCHUTAIOTCS — HA
CIIOKHOCTH TIpA TPUHATAW pEIICHHWS, B Kakylo U3
KaTeropuidi OTHECTH (aiit, poOIIeMbl TIPH (GOPMUPOBAHUH
MOAKATETOPHA, TaKWX, YTOOBI WUX COICP)KUMOE He
MepeceKaIoch, a Takke Ha HEXBaTKy BpeMeHd. [loatomy
BO3MOYKHOCTh aBTOMATHYECKOH MITH TTOJTyaBTOMATHYECKOH
KaTeropusauuu CBCZ[CHI/Iﬁ rnomajgarommx B CUCTEMY,
SIBJIIETCS] KpAHE BaKHOU.

HeoOxomuMeIM ~ 31€MEHTOM, ISl  TIPOBEICHHSA
KaTeropu3aluy, SBISETCS BBIOOp KaTeTOpHi, Ha
KOTOpbIe OymyT HEemuThcs pecypchl. B psime cimydaer
BO3MOJKHO BBIOpaTh MX IOJHOCTHIO aBTOMATHYECKH —
3TO OTHOCHTCS K pecypcaM, HabOp KaTeropuit mis
KOTOPBIX, MOXET OBbITh TOJY4YeH |3 BHEIIHHUX
HMCTOYHUKOB. Hampumep, HayuyHbIe CTaThbU JENATCS HA
KaTeropuu Ha OCHOBAaHUM TEMAaTHUKU PaOOTHI, My3bIKa U
(hMITBMBI Ha OCHOBAHUH JKaHPOB W HAIIPABIICHHIHA.

IMockonbky B 00WIEM Ccilydae, aBTOMaTHYECKOE
BBIJICJICHUE KaTEropuil He BO3MOXHO, (GOpPMHPOBATH
TpeOyemble Kiacchl MOXHO 10 Mepe paboThl
nojp3oBarenss C cucteMod. B Takom  ciyuae
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KaTeropu3anus 110

HaIlpaBJICHUAM:

MOXKET IIPOBOAUTHCS JABYM

e BBIJCIICHHEC B OOIIUEC KaTETOPUU PECYPCOB,
HAXOJSIIIMXCS B OOLIMX pas3leliax HepapXuyecKoi
CTPYKTYpPbl, OPraHM30BaHHOU MOJIb30BATEICM;

e BbIIC/ICHHE B OOIIME KATErOpMH HAa OCHOBAaHHHU
JI00ABJICHHBIX IMOJIb30BATEIEM METaJaHHbIX, TAKUX KaK
«Teruy».

3a cueT TakOW KaTeropusamuu, NpH J00aBICHUH
HOBOIO pecypca B CHCTEMY, Ha OCHOBaHUHU YXKe
BHECEHHBIX MOJIb30BaTENIeM CBEJCHUI, I0JIb30BATENIIO
OyzeT NmpeuIoKEHO BO3MOXKHOE PACIIONIOKEHUE HOBOTO
pecypca B HEpapXH4eCKOHl CTPYKType, a TaKKe
MeTaJlaHHBIC, KOTOPBIE MOTYT OBITh K HEMY JOOABIICHEI.

7 HHTe/UIeKTYyaJIbHbIA aHAJIHU3 JAHHBIX

OnHoit u3 HamOoJee BaXHBIX (DYHKIMIA B CHCTEMax
YIpaBJICHNS JIMYHOU nH(pOpMALIHeH, SBIIICTCS
BO3MO)KHOCTh XPaHHWTh META[@HHbIC O CO3JAHHBIX B
CHCTEME pecypcax. XOpoIIo U3BECTHO, YTO OOBIYHO, JFOIH
3a0BIBAIOT WM 3aTPYIHSIOTCS 3aHOCHTh METaJlaHHEIC
BPYYHYIO, TIO3TOMY B&)XHO, YTOOBI CHCTEMa MorJja
copMUpOBaTh MaKCHMAJIFHOE KOJIMYECTBO METaaHHBIX B
aBTOMaTH9IECKOM peknume. Kak ObUTo OmnrcaHo BBIIIIE, YacTh
MeTaJaHHBIX (hopMHpyeTcss amanTepaMid K HCTOYHHKAM
JTAHHBIX, HA OCHOBAHHWHM COJEPKMMOTO HMIIOPTHPYEMOTO
pecypca. Kpome Toro, B psae ciydaeB, MOXKHO ITOTy4YHTh
JIOTIOTHUTENBHYI0 MH(OPMAIMIO U3 TIIO0ABHON CeTH, IIs
9TOr0 CHCTEMOW TPENOCTABISCTCS DA a0anmepos K
GHEUIHUM Penosumopsm. AanTepbl OCYIICCTBISIOT MOMCK
«aHaJIOTOBY», JUI1 WMECIONIUXCS B CHCTEME PECYPCOB, B
Pa3IMYHBIX PETO3UTOPUSIX TIIOOATBHON CeTH (B YaCTHOCTH,
B penosutopusix Linked Open Data), u, B ciyyae ycrexa,
MEPEeHOCAT  COOTBETCTBYIOIIYI0  HHAOPMAIMIO U3
HaMJIEHHBIX PECYpCOB B PEMO3UTOPHHA ITOJIL30BATEIIS.
Kaxnplii amantep oTBeYaeT 3a MOKCK «aHAJIOTOB)» OJIHOTO
W HECKONBKUX Ki1accoB OWL-OHTOIOTMH TIOIh30BaTENIL.
JlpyruM acmekToM aHanM3a JAHHBIX SBISIETCS ITOWCK
MOXOKUX WM CBSI3aHHBIX pecypcoB. [list kaxkmoro pecypcea,
Haxo[Ierocss B UHGOPMAIMOHHOM  TPOCTPAHCTBE
TOJIL30BATEIISA, OCYILECTBIACTCS TOUCK CBSI3aHHBIX C HHM
PECypcoB, Kak BHYTPH HH(OPMAIIOHHOTO MPOCTPAHCTBA,
TaK W BHE €r0 — B TJI00ATBHONW CETH. AJITOPUTMBI TIOFCKA
CXOXKUX PECypcoB MOIYT CWIBHO OTIMYaThCs B
3aBHCHMOCTH OT Kjacca MCKOMOro pecypca. [Toatomy, 3a
TIOMCK CXOXKHX PECypCOB U Pa3HBIX KIIACCOB OTBEYAIOT
Ppa3MYHbIC KOMIIOHEHTBL

8 Peammsanus

B pamkax paHHOW cTaThM peai30BaH IPOTOTHUII
CUCTEMBI, MOIJAEPKUBAIOIIMA XpAaHEHUE W AHAIU3
Hay4HbIX MyOnmukanuid. [IpoTOTHIT  COOTBETCTBYET
OIMUCAaHHOM BBIIIE APXUTEKType. YPOBEHb aJarTepoB
JMAHHBIX MPEACTABIACT anantep (aiaoBoit cuctembl. Ha
YpPOBHE CEpPBHCOB pealu30BaH MOAYJb aHaIU3a
myOMKaIuii, OCYIIECTBIISIOLINNA IIOTIOJIHEHUE
peno3uropus naHHbiMH M3 Axanemun Google (Google
Scholar), a Takxke BBITOTHSIIOIIUNA TIOUCK HOBBIX
My OJIMKAui, CXOXKHX C 3aTPYKCHHBIMH PaHee.



Monb3oBaTENbLCKHA

Apanrepbl AaHHbIX

nHTepdenc
|F’ELC.|JHDEHHH|—)| Angulars | | jsonld.js | | ApanTzp @C | | 0saGl HPacmnpewa
| — — 1
\ Tomcat /
Fd

Spring MVC | ]_i

| PacuvpeHHA I—)l

JSOM-LD REST Senice |

| Spring Security |

| .SH 303 Bean validation

JEA Persisience |

| Sesame RDF DB |

Puc. 3. Apxutexrypa ciuCTEMBI

Ha puc. 3 mpeacraBieHa MoJeNb peaTn30BaHHOTO
npuiokeHus. bospioit ynop npu peanuzanuu enaaincs

Ha pacumpsieMocTh cucrembl. CepBepHas 4acTb
CHCTEMbI BBINIOJIHEHA Ha sI3bIKE Java M MpPeNCTaBIAET
coboif  BeO  MpPUIOKEHHWE,  PEATH30BAaHHOE  C

HCIONIb30BaHneM OnbnuoTeku Spring Framework [17].
B kauecTBe XxpaHunuiua AaHHbIX Hcnoib3dyercs RDF-
0a3a mamHbIX Sesame. JIs TOMyYeHUS U 3aMUCH
JMAHHBIX B XPaHWINIIE CHCTEMON IPEIOCTABISICTCS
REST Beb6-cepBuc, ucnons3ytommii popmar JSON-LD
[11] nna mpencraBienuss RDF-pgannbix. Pacmmpenue
CHUCTEMBI BO3MOXKHO KaK Ha KJIMEHTCKOW, Tak W Ha
cepBepHOl cTopoHe. Mcmomnb3oBaHue OHOIMOTEKH
Angular]S [2] mpemocrtaBiseT THMOKHE BO3MOXKHOCTH
JUIs  PacIIUpEHHs] TOJIb30BATENILCKOrO HHTepdeiica
CHUCTEMBI, Jo0aBICHUs HOBBIX BH3YaJIbHBIX
MPEeACTAaBICHU JaHHBIX W W3MEHEHUS CHCTEMHBIX
uutepdeiicor. s pacmmpeHuss CepBEPHON 4YacTH
IpuIokKeHus ucnonssyercs crangapt OSGI [14].

AnanTep (ailioBol CHCTEMBI MPEACTaBIsAET OO0
MPUJIOKCHHE, 3aIyeHHOS Ha KOMIIbIOTEpE
MOJIb30BATENs, KOTOpPOE OTBEYaeT 3a Mepemady
CKauaHHBIX 110JIb30BaTENIeM IyOIMKalnil Ha YaJIeHHbIH
cepep. [Ipunokenne padotaeT B (HOHOBOM PEKHME H,
IpU  U3MCHEHHUSAX COJEPKHMOTO IANoK, IeperacT
nH(popmanuo 06 3ToM Ha cepBep. Ha cTopoHe cepBepa,
Ha OCHOBAaHHHU TEKCTOBOI'O COJIEPIKUMOTO
BBITPY’KEHHBIX (DAljIOB, OCYIIECTBISCTCS IOUCK CTaTeit
B Akamemuu Google. B ciydae ycrentHoro mowcka, B
CHUCTEMY 3aHOCSTCSI METaJaHHbIC, TAKUEC KAaK Ha3BaHUE,
r'OJl, aBTOPHI, @ TAK)KE CCHUIKH Ha CXOXHE CTaThH.

PaGora moxnbp3oBarens ¢ MH(OOPMALMOHHBIM
MIPOCTPAHCTBOM OCYIIECTBIIICTCS gepe3 BeO-
nHTepdeiic. Ha pucyHke 4 mpencTtaBlieH CKPHHIIOT
MTOJI30BAaTEILCKOTO HMHTepdelica cucrteMbl. BepxHee
MEHIO OTBEYAeT 3a HABHUTAIMIO IO THUIIAM PECYpCOB, a
TaKXKe IMPEIOCTaBIIET BO3MOXKHOCTh IOMCKA PECYPCOB
mo cucreme. Pabouas obnacTh moprana mojesieHa HA
Tpu OJ0Ka. B 11eBoii YacTu BBHIBOJMTCS HABUI'aLIMOHHOE
MEHIO, OTOOpaXkarolllee ITalKH, CHHXPOHW30BAaHHBIE C
cucremMoil. B 1eHTparbHOM OJI0KE BBIBOIUTCS CIIHCOK
nyOMMKanuii, HaXO[MIIUXCS B BBHIOPAaHHOM TIaIIKe.
[Ty6nukanmy, HaxoasmMecss B IIEHTPaJbHOM OJIOKe,
MOTYT OBITh OTCOPTHUPOBAHEI II0 CpeAcTBaM HHTepdetica

77

Drag&Drop. B mpaBoit wactm paboueli obmactu
BBIBOJIUTCA HMH(pOpPMAIUs, O BBEIOpAaHHOW CTaTbe —
CXOXKHE CTaThM M JieTalibHas uH(popmanus. B manenu
CXO0XKHUX CTaTeﬁ, BBIBOJATCs CCBIJIKHM HAa CTATbH, CXOXKHUC
¢ BbIOpaHHOW myOnukaiueit. Ha mnanenu neranbHOMI
HHGOPMAIIUHU, BBIBOAATCA METAalaHHBIC O BBHIOPAHHOM
nyOnukanuu. Bce mons, BBIBOAMMBIC Ha TMaHETH
JeTambHON MH(OpMAIK, PpU HEOOXOTUMOCTH, MOTYT
OBITh OTPEAAKTUPOBAHBI TIOIH30BATEIICM.

9 3akirouenue

B nmanHOW crarbe OBUIM PAacCMOTPEHBI 3allayud
yOpaBieHUs JWYHBIMH 3HAHUAMH M HHGbOpMaIneH,
OIMCaHA apXUTEKTypa CHUCTEMbI, aBTOMATU3UPYIOLIAs
OCHOBHBIE IIPOLIECCHI, BOZHUKAIOLINE B XOJI€ BBIIIOJHECHHUS
9TUX 3ajay, NPeACTaBIeH NPOTOTHI, COOTBETCTBYIOIIUIT
ONMUCAaHHON apxuTekType. OCHOBHBIC HAINPaBJICHUS, II0

KOTOPBIM TIPOBOAUTCS aBTOMAaTH3AIIHS 370!
CTPYKTYpHpOBaHHE HHGMOPMAIHH, TOUCK HH(MOPMAIIH C
KOTOpOoW paHee Belmach paboTa, KaTEropH3aLlust

uH(OpPMAINY, TIONOJIHEHUE CBEACHUH METalaHHBIMH,
MOJyYEHHBIMH M3 BHEIIHUX HCTOYHHUKOB, MOAJEPKKA
COBMECTHOM paborel. B kauecTtBe peanuzanuu ObL1
MpeaACTaBJICH TIPOTOTUII CUCTEMBI, HO)IJlep)Kl/lBalOH_ll/Iﬁ

paboTy ¢ Hay4yHbIMH nyOnuKammsMu. B pamkax
OPOTOTUNA  PEAIM30BaHbl  MOIYJIM  KaXAOro U3
ONMCAaHHBIX YPOBHEH apXUTEKTypbl — ajanrep K

(aiimoBoif cucTeMe, CEpBUC aHaIHM3a ITyOJHKAIWH,
CepBUC TIOMCKA. 3a XpaHEHHE PECYPCOB, 3arpy>KEHHBIX
nonb3oBareisiMi, orBedaeT RDF-6a3a nanHbIx Sesame.

B nampHeiimem, Oopliice BHUMaHUE, IIAHAPYETCS
VACTUTh CO3MaHUuI0 (OPMATBHOW MOJENIN CHCTEMBI,
SIBHO OIMCBHIBAIOLIEH OCHOBHBIE MOAYJIH W MPOLECCHI,
BBIIIOJIHSIEMBIE B paMKax  CcHUCTeMbl.  Jlpyrum
HaTpaBIeHHEM pPaloT, SBIIETCS BBEICHHE DJICMEHTOB
JIOTUYECKOTO BBIBOJIA, B pamKax aHanMsa
WHGOPMALTOHHOTO NIPOCTPAaHCTBA. ITockosbky
nHpopmanus xpanutcs B popmare RDF u onuceiBaercs
¢ momomplo  sBeika OWL,  mOpuHIUIHAIBHBIX
OrpaHUYEHUN B 3TOM BoIpoce HeT. Takxke, OTeIbHbIM
BOIIPOCOM,  3aCIY)KMBAIOIIUM  HM3y4YeHUSs, SBIAETCS
aHau3 mporiecca  pabOThHI 0JIb30BaTENS c
uHpopManuei. AHanuzupys BBINIOJIHSIEMbBIE



MTOJIB30BaTEIEM JCHCTBHSI, MOYKHO BBISIBIIATH CKPBITHIC
3aBUCUMOCTH MEXIY pecypcaMu, a Takxke HopMHupoBaTh
MeTaJaHHble, KOTOpble B JaJbHEHIIEM MOTYT OBITh

HCIOJIb30BaHbI MOJIB30BATEIEM, HAIPHUMEp MIPH IIOHUCKE.
HccnenoBanusi 1O JaHHOMY HAIIPABICHHIO OOBIYHO
uccienyoTes B pamkax padot Task Mining.
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Model of Semantic Personal Information
Management System

Andrey A. Bezdushny, Anatoly N. Bezdushny,
Vladimir A. Serebryakov

This paper considers the problem of personal
information = management by using semantic
technologies, proposes the architecture of semantic
personal information management systems and presents
the prototype of the system implemented in accordance
with this architecture. Proposed method develops the
idea of the Semantic Desktop — an approach to the
personal information space organization in accordance
with the Semantic Web and Linked Open Data.





