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AnHoTanus. B crarbe 00cyxkaaeTcss HOBBII MOIXON K MPEJICTAaBICHUIO MeTanH(popMaruu ((hakToB)
0 JpeBHEpYCCKHX rpamorax B Semantic Web, mpeuiaraiomuii uccienoBaresiM yIoOHbEIE CPeiCTBa
TS BBIJICTICHUS, arperalii, CEMaHTHYECKOTO CBA3BIBAHHS OTHOCSIIMXCS K TpaMoTaM (haKTOB, a TAKKE
11 ()OPMUPOBAHUS aBTOMATHYECKOTO JIOTMYECKOrO BBIBOZA. ABTOPBI IEMOHCTPUPYIOT aKTyaJlbHbIC
U NOTEHIHAJILHBIC BO3MOXXHOCTH yImpasisieMoro ecrectBeHHOro s3bika ACE (Attempto Controlled
English) npu npencrapnenun MeTanH(opMaliyy O ApeBHEPYCCKUX rpaMorax. [locnennue nposeaeH-
HbIC aBTOPAMH HCCIICIOBAHHS MOJATBEPKAAIOT, YTO IpeuMyIecTBa ucronb3obanus ACE kak cpencrsa
npencrasieHust (GakToB o rpamorax B Semantic Web TeCHO CBsI3aHBI ¢ BO3MOXKHOCTSIMU (pOPMHPOBa-
HHS JIOTHYECKOTO BHIBOZIA HA OCHOBE TeKcToB Ha s3bike ACE. Kak crencTsue, criennanbHoe BHUIMAaHHE
B CTaThe YAECICHO cpeAcTBaM (opMUpOBaHHs Joruyeckoro BoiBoza B npoekre ACE, B wactHocTn —
monyisiMm ACE Reasoner (RACE) u Ace Rules.

Ku1ioueBble cj10Ba: JpeBHEPYCCKUE TPaMOThI, MeTamH(popMmalys, ceMaHTHuYecKas ceTb, Attempto
Controlled English (ACE)

The Representation of Facts about Old Russian Charters on the Semantic Web:
Attempto Controlled English (ACE)

Summary. This paper discusses some promising approaches to the representation of meta-information
(facts) about medieval Russian charters on the Semantic Web in order to provide researchers with ap-
propriate tools for the capture, aggregation, and semantic linkage of facts related to the charters and au-
tomatic logical inference. The authors demonstrate the actual and potential possibilities of a controlled
natural language, ACE (Attempto Controlled English), in the representation of the meta-information
about Old Russian charters. Recent research conducted by the authors confirms that the prospects for
using ACE as a tool for representation of the facts about the charters on the Semantic Web are closely
connected with the possibilities to make logic inferences based on ACE texts. Therefore, special atten-
tion is devoted to ACE tools, especially to Ace Rules and ACE Reasoner (RACE).

Keywords: charter, meta-information, semantic network, Attempto Controlled English (ACE).
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Crarbu. Anexcandp Heanos, Anexceii Bapgonomees. Ilpencrapnenue hakToB
0 JIPCBHEPYCCKHX rpaMoTax B ceManTnueckoit cetn: Attempto Controlled English (ACE)

Senyjy rusy dokumenty duomeny pateikimas semantiniame tinkle: A#tempto
Controlled English (ACE)

Santrauka. Straipsnyje aptariamas naujas rusy istoriniy dokumenty metaduomeny pateikimo btidas
semantiniame tinkle (Semantic Web). Sis sprendimas leidzia tyréjams naudoti patogius jrankius do-
kumentuose minimiems faktams isskirti, ju agregacijai, semantinéms sasajoms kurti, taip pat sistema
leidzia formuoti automatines logines i§vadas. Autoriai apibudina aktualias ir potencialias valdomos
nattralios kalbos ACE (A4ttempto Controlled English) galimybes — $§ia kalba yra pateikiami doku-
menty metaduomenys. Naujausi autoriy atlikti tyrimai patvirtina, kad ACE, kaip istoriniy dokumenty
metaduomeny pateikimo jrankio, naudojimo pranasumai glaudziai susij¢ su galimybe automatiskai
formuoti logines iSvadas ACE kalba. D¢l to ypatingas démesys straipsnyje yra skiriamas loginés iSva-
dos formavimo jrankiams, pvz., moduliams ACE Reasoner (RACE) ir Ace Rules.

ReikSminiai ZodZiai: istorinis dokumentas, metaduomenys, semantinis tinklas, Attempto Controlled
English (ACE).

1. Beenenue

[oreHumanpHble BOBMOYKHOCTH CEMAaHTHYCCKHX TEXHOJOTUH B IPEICTaBiIe-
HUH PE3yJIbTaTOB M OpPraHU3alu MHQPACTPYKTyphl HAYYHBIX UCCICIOBAHUN
HE TMOJICKAT CErofHs COMHEHHIO. OIHAKO B MCTOPUYCCKUX HAyKaX, B TOM
YHCJIe W B aKTOBOM HCTOYHHKOBEICHUU (MCTOPUYECKON AMIUIOMATHKE), HO-
BEHIIINE TEXHOJOTHH IT0Ka HE MOIYYMIN IIUPOKOTO pacmpoctpaneHus. [Ipe-
JKJIE BCETO, 9TO BHI3BAHO OTCYTCTBUEM YIOOHBIX U IPOCTHIX B OCBOCHHU TIPO-
TPaMMHBIX CPEICTB, TIOMOTAIOIINX 3alHCHIBaTh B (DOPMATH30BAHHOM BHUIIE
(axThl 00 HCTOYHUKAX, PAaBHO KaK U COIEPXKALIYIOCs B HUX MH(popManuio. B
TEUCHHUE Psilia JIET aBTOPBI HACTOSIIICH CTATHU MPOBOMIAT LEICHAIPABICHHYIO
paboTy mo ampobaryu U OICHKE BO3MOXKHOCTEU Pa3IMYHBIX TEXHOJOTHH B
penpe3eHTaIlNN U N3YYCHUH CBHCTEIBCTB aKTOBBIX HCTOYHHKOB — JIPEBHE-
pycckux rpamot [Bapdomnomees, MBanor 2010, 2011a, 20116, 2012; Ivanovs,
Varfolomeyev 2011; Varfolomeyev, Ivanovs 2012]. I1o HarleMy MHEHHIO, TIep-
CTIIEKTUBHEIC 1 MHOTOOOCTIAIOIINE HHCTPYMEHTHI JJIs PEIICHS JaHHBIX 3a1ad
MIPEIOCTABIIIOT KOHTPOIUPYEMBIE €CTECTBEHHBIC SI3BIKH, B YaCTHOCTH —
Attempto Controlled English (ACE), BO3MO)XHOCTH KOTOPOTO B H3Y4YCHUH
TEKCTOB (COJCpKaHUs) IPaMOT PACCMOTPEHBI B psijie myoOnukanuii [Bapdo-
nomees, MBanos 2013a, 20136; MBanos, Bapdomomees 2012; Varfolomeyev,
Ivanovs 2013; Ivanovs, Varfolomeyev 2014].

2. Attempto Controlled English

KonTponupyemslii ectecTBeHHbIH 361K Attempto Controlled English pas-
pabaTbIBaeTCs HCCIEAOBATENBCKOM Tpynmoi moa pykoBoacTBoM HopGepra
Oyxkca (Norbert Fuchs) B Yausepcurere Lropuxa [Attempto Project]. Texct
Ha 9TOM SI3BIKE BBIIISIIUT KaK BecbMa 00€THEHHBIH, HO BIIOJIHE €CTECTBEHHBIIN
AHIIMMCKUH TEKCT, TOHSTHBIM /17151 YeJIOBEKA U JIsl KoMIIbIoTepa. biarogaps nc-
MOJIb30BAHHUIO KECTKO OIPAHNYEHHOTO YHCIIa TPAMMATHYECKUX KOHCTPYKIIHUH,
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texcTbl Ha ACE MoryT 6b1Th ipeactasiensl B DRS (Discourse Representation
Structures) u, COOTBETCTBEHHO, MOTYT HEIOCPEACTBCHHO IIEPEBOIUTHCS B
(hopMyITBI JIOTUKH MpenuKaroB nepBoro mnopsika [Kamp, Reyle 1993]. Otu
(hopMaltbHBIC MTPEJCTABICHHSI TEKCTOB MOTYT OBITh IPEOOpPa30BaHbI B APYTHE
(opMBI, B 4aCTHOCTH, B MOIYNIAPHBIA B HacTosee BpeMs Ontological Web
Language (OWL). Jlornueckoe mpeacTaBIeHHEe TEKCTOB CITY>KUT OCHOBOM JIJIs
ABTOMATHYECKOTO TEHEPUPOBAHKSI OTBETOB HA BOIPOCHI, JOKAa3aTeIbCTBA Te-
OpEeM U JIOTUYECKOTO BBIBOJIA, IIPH KOTOPOM KOMITBIOTEp ITOIyYaeT BCE BO3-
MOYKHBIE CIICJICTBUS W3 HEKOTOPOTO HabOpa JIOTHYECKUX MOCHUIOK. [lyist orme-
panwii ¢ Tekctamu Ha ACE B pamkax npoekTa Attempto Project pazpaboraHo
3HAYUTENIBHOE YHCIIO MPOTPaMMHBIX HHCTPpYMEHTOB [ Attempto Project Tools]:
CHUHTaKCcHYeCKHuil aHanuzarop (mapcep) Attempto Parsing Engine m1st mepeBo-
Ja TekctoB, 3anucanubix Ha ACE, 8 DRS u OWL, momyns Attempto Reasoner
(RACE) mnst ocymiecTBIeHHS OIepanuii JIOTHISCKOTO BEIBO/IA HA OCHOBE YT-
BeprkaeHui, 3anmucanHbix Ha ACE; AceRules — nporpamma juist BbIBO/Ia BCex
BO3MOXHBIX CJICZICTBHI M3 HEKOTOPOTO MHOXKECTBa akcuoM, Ace Wiki — crre-
nuanu3upoBanHas cuctema Wiki u npyrue.

3. Ucnoun3osanne ACE s npeacrasiienust nH(popmanun
HCTOPHYECKHX HCTOYHUKOB

K coxanenuto, Bo3MoxxHOCcTH Hcnonb3oBaHust ACE s HenmocpencTBeHHOM
3aMHUCU TEKCTOB UCTOPUYECKUX UCTOYHUKOB U IIPOBEACHNUS albHEHINX ome-
pauuii ¢ HUMM OCTaOTCsI BO MHOT'OM ITOT€HIMAJIbHBIMU BCIIEJCTBUE HEIOCTa-
TOYHOU pa3paboTaHHOCTH Kak camoro s3bika ACE, Tak 1 cOOTBETCTBYIOIINX
MIPOTrpaMMHBIX HHCTpyMeHTOB. Hamm nccnenosanus [MBanos, Bapgomnomeen
2012; Ivanovs, Varfolomeyev 2014] moaTBep»KAar0T, 4YTO CEMAaHTUYECKU HE-
OZIHO3HAYHBIC M/MIM MPOCTPAHHBIC TEKCThl UCTOPUYECKUX UCTOUYHUKOB AEH-
CTBUTENILHO MOTYT ObITh 3anucanbl Ha ACE, HO Ipu 3ToM omnepanuu jorude-
CKOTO BBIBOJIA M3 TAKUX TEKCTOB 3aTPYAHEHBI, T. €. MOT'YT OBITH OCYIIECTBICHEI
mums gacTudHo. [loaToMy B HacTosimiee Bpems OoJiee TEepCIeKTHBHBIM Ha-
npasieHueM sBisercs npuMenenue ACE st 3ammcu 1 06paOOTKH COBOKYTI-
HocTel (hakToB (MHA4Ye TOBOPS — MeTanHpopMaluu) 00 UCTOYHUKAX C TOU
XK€ LIENbI0 MOIYYEHUs] HOBOTO 3HAHMS O HUX MOCPEJCTBOM aBTOMAaTHYECKOIO
JIOTUYecKoro BeiBosa. CiietyeT OTMETHTh, 9T0 MeTanH(popMaust — (GakThl o
rpaMoTax — HHTETPUPYET KaK OINpeleIeHHbIE CBUJIETENLCTBA TEKCTOB UCTOU-
HHUKOB, TaK U BHETEKCTOBYIO HH()OPMAITHIO O MaMATHUKAX MHICEMEHHOCTH, U
IIPY 3TOM COZEPKUT AIEMEHT MCCIIEJ0BATENbCKON HHTEPIIPETALUM COAEPIKa-
HUSI TPAMOT, a TaKXKe Pe3yJIbTaThl MPOBEJACHHON PaOOTHI 10 BHEIIHEH U BHY-
TPEHHEH KPUTHKE UCTOYHUKOB!.

IMockonbky MeTanH(pOpMaLUsi MOXKET OBITh BBIPAKEHA C MOMOLIBIO JI0-
BOJIBHO TIPOCTBIX TIPEIJIONKEHHH ¢ orpaHudeHHol jexcukor, ACE sBnsercs
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CPEACTBOM JUIA 3allUCH OTHOLIEHHH, (POPMHUPYIOLUIUX CEMAHTHUYECKYIO CETb
“Bokpyr ucrounuka”. [IpeumymectBo ACE 1o cpaBHEHHIO ¢ IpyTUMU “Jer-
kxoBecHbIME nHCTpyMeHTamH (lightweight tools), ucronb3yembiMu 1t reHe-
paluK CEMAaHTHYECKUX CETENZ, COCTOMT B TOM, YTO (haKThI, 3aIIMCAHHBIE Ha
ACE, nerxo MOryT ObITh IPUBA3AaHbI K ()parMEeHTaM TEKCTa UCTOYHMKA, CITY-
JKaIlUM OCHOBAaHHUEM IS 9TUX (haKTOB.

Juia ouenku BozmoxHocTel npumenenust ACE u coOTBETCTBYIOIIMX MPO-
rpaMMHBIX HHCTPYMEHTOB JUIsl pelleHus 3a7a4 u3pjiedenus, 3anucu Ha ACE
U moceayromneil 00padoTku GpakToB 00 UCTOPUIECKUX UCTOYHUKAX B HACTO-
SIIIEN cTaThe MCMONb30BaHa ApeBHepycckas rpamoTa XIII Beka — mocnanue
apXUEeNuCcKoIla PUKCKOTo cMoJieHckoMy KHs3to Denopy Poctucnasuuy, natu-
pyemas Mexay 1284 u 1297 rogom3.

4. Ilpeodpa3zoBanne XML-pa3merku rpamot B ACE

Hamm wccnenoBanus mokasaiu, 9To XoTs (pakThl 00 HCTOYHHKE MOTYT OBITh
3anucanbl HenocpenctBeHHO Ha ACE, Bce-Taku Oosiee yI00OHBIM CITOCOOOM
renepupoBanust ACE-TekcToB siBIsieTcsl peABapUTEeNbHAS pa3MeTKa MCTO-
HUKa Ha ocHOBe XML ¢ mocnenyromum npeodpazosanuem ee B ACE.

IIpu s3tom XML-pa3meTKka rpamMoT JOJKHA BBLACIATH MPEXAE BCETO TaK
Ha3bIBaCMbIC HCTOpPHYECKHE OOBEKTH (MIa, reorpaduiyeckne OOBEKTHI,
JOIDKHOCTH W THTYIIBI, YIIOMSHYTBIC B TEKCTE JOKYMEHTHI U T. II.), @ TaKKe
cBs13u Mexkay HuMH (“refers to”, “is mentioned in” u ap.). LlenecooOpasHo Ta-
KYIO pa3MeTKy TIPOBOJIMTE Ha OCHOBe cxeM pa3meTku Text Encoding Initiative
[TEI] u, ocobenno, Charter Encoding Initiative [CEI], mockoiapKy UMEHHO B
CEI ecTb psim 21€eMEHTOB, KOTOPBIE MOYKHO MICIIONB30BaTh ISl Pa3METKH TCK-
CTa HCTOpHUYECKUX 00BeKTOB (issuer, addressee, roleName, persName), a Tax-
e OoJiee YHHUBEPCAIBHBIN BJIEMEHT <name> ¢ aTpuOyToM “type”, KOTOpBIH
MOYKHO HCTIONTB30BaTh /ISl JTFOOBIX UMEH. [IJ1s1 HEM3BECTHBIX IEPCOHAIIII BME-
CTO MMECH 33al0TCsI CCIHAIBHBIC HACHTH(PHUKATOPHL:

Taonuya 1. Ilpumep pazmemru epamomol na ocnose CEI

<charter id="Charter6”> <chDesc> ... </chDesc> <tenor>

T <issuer reg="C6p1”> <roleName reg="archbishop”> Metropolitan’s </
roleName> of <name type="city”> Riga </name> </issuer> benediction over
<lb n="1"/> our beloved son, <addressee reg="Fedor”> <roleName reg="prince”>
Grand Prince </roleName> <supplied> of <name type="city”> Smolensk </
name> </supplied> <lb n="2"/> Fedor </addressee>, and over his children,
and over <persName reg="C6p2”> <roleName reg="bishop”> Bishop </
roleName> <supplied> of <name type="city”> Smolensk </name> </supplied>
</persName>, and over <lb n="3"/> <recipient reg="C6p3”> <roleName
reg="governor’> Governor </roleName> <supplied> of <name type="city”>
Smolensk </name> </supplied> </recipient>, and over all boyars.
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You <lb n="4"/> should know about that complaint, which the inhabitants
of < name type="city”> Vitebsk </name> <lb n="5"/> lodged against Rigans
in order <lb n="6"/> to set themselves right with <persName>Helmich</
persName>. And their words were as follows - <lb n="7"/> they wanted to
justify themselves with those words - and <supplied> they </supplied>
said <Ib n="8"/> to <persName reg="C6p4”> <roleName> prince </roleName>
of <name type="city”> Briansk </name> </persName> that <lb n="9"/> 50
men had ridden out of <name type="city”> Riga </name>, and killed a man,
<lb n="10"/> and taken 10 <term> berkovets </term> of wax. <lb n="11"/>
And now I, <roleName reg="archbishop”> Metropolitan </roleName>, say
that those <lb n="12"/> inhabitants of <name type="city”> Vitebsk </name>
unjustly complained on Rigans. <lb n="13"/> And now | know that Rigans
<lb n="14"/> are not guilty of that. And now | am surprised <lb n="15"/>
that governor listens to <lb n="16"/> anyone. But there is <ref type="refers-
to” target="Charter4”> an agreement <lb n="17"/> between you and us: if a
controversy arises, it should be settled <supplied> between you and us </
supplied> </ref>. <lb n="18"/> And now | pray that you would <lb n="19"/>
observe <ref type="refers-to” target="Charter3a”> that agreement and oath:
</ref> <lb n="20"/> if anyone complains to you <lb n="21"/> about Rigans,
or <persName> Helmich</persName>, or somebody else, <lb n="22"/> you
should send <supplied> a missive </supplied> to us, but we will render
justice <lb n="23"/> in accordance with God’s justice. <lb n="24"/>
</tenor> </charter>

Cremyer OTMETHTB, YTO IPUBEICHHBINA B TabiHIe 1 mpuMep pa3MeTKH He
SIBTISICTCSI TTOJTHBIM — 37I€Ch TIPE/ICTABIICHBI TOJIBKO TE€ SIIEMEHTHI, IT0 KOTOPBIM
BO3MO)KHO CKOHCTPYHpPOBaTh Ha0Op (PakTOB (BBICKA3BIBAHHI) O TEKCTE —
“who is issuer”, “who is addressee”, “who/what is mentioned”, “what are the
documents this charter refers to”. B npouecce pa3mMeTku Takxe 3a1al0TCs aK-
CHOMBI, Har[puMep, “‘an object that bears a definite name is a person or a town”,
“every archbishop is a person” u T. I1., a TaKxe papuiia mpeodpazosanust XML
B ACE (cM. mogpobuee [Bapdonomees, MBanos 20136]), KoTopbie TO3BOJIS-
10T aBTOMaTHYECKH TeHepHpoBaTh Habop BeickaszpiBanmid Ha ACE. Hampuwmep,
Ha OCHOBE pa3MeueHHOro (parMenTa “<charter id="Charter6”> <chDesc> ...
</chDesc> <tenor> { <issuer reg="C6pl”> <roleName reg="archbishop™>
Metropolitan’s </roleName> of <name type=""city’”> Riga </name> </issuer>
... </tenor> </charter>" moyydJarorcsi clieayromme BoickasbiBanus: “Charter6
is a charter. Copl sends Charter6. Every archbishop is a person. Riga is a
city. Copl is an archbishop. C6p1 lives in Riga. Charter6 mentions C6p1 and
Riga.” B tabnuie 2 mpeacTaBieH MONHBINA HA0OP aKCHOM M BBICKA3bIBAaHWH,
CTCHEPHPOBAHHBIX U3 Pa3METKH IPAMOTHI.
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Taonuya 2. Beickazvieanusa na ACE, asmomamuyecku eeHepupogantvie Ha ocnoge XML-
pasmemxu mexkcma 2pamomsl

-Charter6 is a charter. -C6p2 is a person. -Helmich is a person.

-C6p1 sends Charter6. -Charter6 mentions -Charter6 mentions
Cép2. Helmich.

-Every archbishop is a

person. -Every bishop is a -C6p4 is a person.
person.

-Riga is a city. -Charter6 mentions
-C6p2 is a bishop. Cép4.

-C6p1 is an archbishop.
-C6p2 lives in Smolensk. | -C6p4 is a prince.
-C6p1 lives in Riga.

-C6p3 receives -C6p4 lives in Bryansk.
-Fedor receives Charter®6.
Charter6. -Bryansk is a city.
-Every governor is a
-Every prince is a person. -Charter6 refers to
person. Charter4.
-C6p3 is a governor.
-Smolensk is a city. -Charter6 refers to

-C6p3 lives in Smolensk. | Charter3a.
-Fedor is a prince.

-Vitebsk is a city. -Charter4 is a charter.
-Fedor lives in
Smolensk. -Charter6 mentions -Charter3a is a charter.
Vitebsk.

CrietyeT OTMETUTb, YTO OJIHH M T€ )K€ BBICKa3bIBAHHS MOTYT OBITh MOITY-
YCHBI HECKOJIBKO pa3 B pa3HbIX MECTaxX pa3sMETKH, €CJIN, HAITPUMEP, OITUH U TOT
)K€ YEJIOBEK YIIOMUHACTCS B TEKCTE HECKOJIBKO Pa3 U KaXK/IbIi pa3 3TO MECTO B
TEKCTE pa3MeyaeTcs COOTBETCTBYIOIINM 31eMeHToM <persName>. Takoe may-
OJIMpOBaHKE HE HAHOCUT OOJIBIIOTO Bpea IS NAIbHEHIITNX ICHCTBUH, TEM He
MEHEe KeJIaTelIbHO ABTOMATHYECKHU YAAJISATh OJUHAKOBBIC BHICKA3bIBAHUSI, KAK
3TO U C/ICNIaHO B HAIIIEM ITPUMEpE.

5. IlocTpoeHue ceMaHTHYECKOM ceTH ¢ nomoubio Attempto Parsing
Engine

[Mpeumymectsom ACE siBisieTcss TO, 4TO TPOEKT Attempto mpemocTaBiseT
LIeJIbI apceHall cpelcTB Al 00pabOTKH MOJyYeHHOTO MHOKECTBA BBICKA3bl-
Banuii. Ha puc.1 npencrasien ckpunior Web-unrepdeiica CHHTaKCHYECKOTO
aHanmzatopa Attempto Parsing Engine: B OKHO Tlapcepa KONUPYIOTCS BCE TM0-
JIyYEHHbBIE BBICKa3bIBaHUsI — (DaKThl 0 rpamore?.

77



ISSN 2351-6895 eISSN 2424-6115 Slavistica Vilnensis

Hide menu || Help |

C6p2 is a person.
Charter6 mentions C6p2.
Every bishop is a person.
C6p2 is a bishop.
C6p2 lives-in Smolensk. -
C6p3 receives Charter6. Z

|I| |:| Analyse

Puc. 1. Web-unmepgpeiic cunmarcuuecxoeo ananuzamopa Attempto Parsing Engine

3arem (HakaTreM KHOIIKH “Analyse’) BRICKa3bIBaHHSI TIEPEBOIATCS B hop-
MaJIbHBIC JIOTHYECKHIE OTMCAHNS, KOTOPBIE MOTYT TI0 JKEJIAHHUIO TOTB30BATEIS
MIpUHUMATh paszHslie Gopmel. B wactHocTH, B mpuMepe Ha puc. 1 mapcep Ha-
ctpoeH Ha iepeBog ACE-texcta B hopmar OWL. B tabnuie 3 npencraBneHa
yacTh TekcTa Ha OWL, nomyueHHast B pe3ynbTare paboThl mapcepa. OToT oc-
HoBaHHBIH Ha XML sI3bIK OMECaHUsI OHTOJIOTHH MOXKHO HCIIONB30BaTh U 0e3
ACE, nanpsimyro niepeBoast TEI/CEI-pa3metxy 8 OWL.

Taonuya 3. Hauanvnoiii ppaemenm mexcma na OWL, ceenepuposannulii napcepom

<?xml version="1.0" encoding="UTF-8"?>

<Ontology xml:base="http://www.w3.0rg/2002/07/owl#"
xmlns="http://www.w3.0rg/2002/07/owl#"
ontologylRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/test">
<ClassAssertion>

<Class IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/test#charter"/>
<NamediIndividual IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/
test#Charter6"/>

</ClassAssertion>

<ObjectPropertyAssertion>

<ObjectProperty IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/test#send"/>
<NamediIndividual IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/
test#C6p1"/>

<NamediIndividual IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/
test#Charter6"/>

</ObjectPropertyAssertion>

<SubClassOf>

<Class IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/test#archbishop"/>
<Class IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/test#person"/>
</SubClassOf>

<ClassAssertion>
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<Class IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/test#city"/>
<NamediIndividual IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/
test#Riga"/>

</ClassAssertion>

<ClassAssertion>

<Class IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/test#archbishop"/>
<NamediIndividual IRI="http://attempto.ifi.uzh.ch/ontologies/owlswrl/
test#C6p1"/>

</ClassAssertion>

Habop BrickasbiBanuid, 3anucannbiii B OWL, MOXKeT ObITh JIETKO BH3ya-
JIU3UPOBAH B BUJIE CEMAHTUYECKOM CETH, HallpUMeEp, C MOMOIIBIO CO3aHHOTO
B JlaTBUiickOM yHUBEpcUTETE crienuain3upoBanHoro peaakropa OWLGrEd,
KOTOpBIi mo3BosieT u3 OWL-Tekcra co3naBark rpadudeckoe H300paskeHue
CEeMaHTHYCCKOW CETH 0OBEKTOB, CBSI3AHHBIX C TPaMOTOM apXHUETHCKOIa PIIK-
ckoro (puc. 2). O6pa3 ceMaHTHYECKOH CETH TIOTYYHIICS JOBOJIBHO HATJISTHBIM
¥ HaMHOTO OoJiee JeTalabHBIM, YeM Ta CeTh, KOTOopas Oblia cellaHa HaMu pa-
Hee BpyuHyHo [Ivanovs, Varfolomeyev 2014; Bapdonomees, eanos 2013a,
140]. TemMHO-CepbIMHU TPAMOYTOJbHUKAMU IOMEUYEHBI TaK Ha3bIBAEMbIE CYIII-
HOCTH, TO €CTh 00BEKTBI, WJIH dK3eMITIIphI KitaccoB (Helmich, Riga, Charter6);
CBETJIO-CEPhIMH MPSAMOYTOJIBHUKAMU — KJIacchl (person, city, charter). Onau
KJIACChl BXOJIST B JIPyrHe KJIACChl: TaK, Kiacc “archbishop” BXoauT B Kitacc
“person”. TOHKHE CTPEJIKU MOKA3BIBAIOT CEMAHTUUYECKHUE OTHOIICHUS MEXIY
obbekTamu (to relate to, to live in, to mention u T. 11.), TyHKTUPHBIC CTPEITKU —
OTHOILIEHHS NMPUHAUICKHOCTH 00bekTa Kiaccy (something is an instance of
some class), JKHPHbIC JINHIH — UEPAPXHIO KIACCOB.

__archbishop | <sinstanceQf>

<<instanceOl>> ki P | —
e<instanceOf>>
— cnsta

Charerd: i

Puc. 2. Buzyanuzayuss OWL-onmonoeuu 6 6ude ceManmuyeckou cemu
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6. [lonck uH(popManuM ¥ reHepanus rumoTe3 00 NCTOYHNKE

Ha 3aBepmaromiem atare u3 BEICKa3bIBaHUi, 3anncaHHbix Ha ACE, Ha ocHOBe
ABTOMAaTHYECKOTO BBIBO/IA MOTYT OBITH IONyYCHHI HOBBIC 3HAHUS H THIIOTE-
3bl 00 UCTOYHUKAX. B MpOBeJICHNN MCTOYHMKOBETYECKOTO aHAlln3a U CUHTE-
32 BO3MOXKHOCTH aBTOMAaTHYECKOTO BBIBOJA (YaCTHYHO — IMOTEHIMAJbHBIE,
YaCTUYHO — pealIbHBIC) MPEAOCTaBISAIOT porpaMMHbie cpeacTBa AceRules
(mporpaMmMa i1t BBIBO/Ia BCEX BO3SMOXKHBIX CIIECTBHI U3 HEKOTOPOTO MHOMKE-
ctBa ACE-BrickazbiBanmii) u Momynb Attempto Reasoner — RACE (mporpam-
Ma TeHEepUPOBAHUS aBTOMAaTHICCKUX OTBETOB Ha BOIPoChl K ACE-TekcTam).

| Show Parameters | | Show Help |

Axioms

Charter6 is a charter. Charter5 is a charter. Charterd is a
charter.

Charter6 mentions C6p3. C6p3 is a governor. C6p3 lives-
in Smolensk

Charterd mentions Grigerii. Grigeril is a governor. Grigorii
lives-in Smolensk

Charterd mentions Artemii. Artemii is a governor. Artemii
lives-in Smolensk.

Check Consistency || Prove

Query

Who is mentioned by a charter? 4 | Answer Query ]

Puc. 3. Web-unmepgheiic mooynsi RACE (querying mode)

Monyns RACE MoxeT ObITh 3aJIeiCTBOBAH JIJISl PEIICHHUS TPEX 3aJ]1ady: BO-
MEPBBIX, JJI MPOBEPKH JIOTHYHOCTH U MOCJIE0BATEIbHOCTH HAOOpOB aKcH-
OM; BO-BTOPBIX, JJIsl JOKA3aTeIbCTBA TEOPEM; B-TPETbUX, B KAYECTBE CUCTEMBI
TCHEPUPOBAHUS OTBETOB Ha BOIPOCHI, KOTOPBIC, pasyMeeTcs, (POPMYITHPYIOT-
cs Ha ACE. B Hacrosmee BpeMs: HanOolee MepCeKTUBHBIM HAIPABICHAEM
npumeHeHnst RACE MoxxHO cunTtaTth pekuM OTBETOB Ha Bompockl. Ha puc. 3
nokazaH Web-unrepdeiic monyns RACE, no3sonstommuii 3anath Borpoc “Kro
YHOMSHYT B rpamote?” (0kHO “Query”) Ha OCHOBE ompesesieHHOro Habopa
akcuoM (OKHO “Axioms”).

B xagectBe orBeta RACE BBITAaeT TpH MOIMHOMKECTBA aKCHOM, Ha OCHO-
BaHUX KOTOPBIX MOJKHO CIETaTh BHIBOM, YTO B TPAMOTAX YIIOMSHYTHI TPU de-

noBeka: ['puropuit, ApTeMuid ¥ HEU3BECTHAs MEPCOHA C UICHTH(PHUKATOPOM
C6p3 (puc. 4)°.
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Axioms: Charter6 is a charter. Charter5 is a charter. Charter4 is a charter. Charter6 mentions C6p3.
C6p3 is a governor. CBp3 lives-in Smolensk. Charter5 mentions Grigorii. Grigorii is a governor.

Grigorii lives-in Smolensk. Charter4 mentions Artemii. Artemii is a governor. Artemii lives-in
Smolensk.

Query: Who is mentioned by a charter?
Parameters:

The following minimal subsets of the axioms answer the query:
* Subset 1

= 1: Charter6 is a charter.
» 4: Charter6 mentions C6p3.
= Substitution: who = C6p3

+ Subset 2

» 2: Charter5 is a charter.
= 7: Charter5 mentions Grigorii.
= Substitution: who = Grigorii

« Subset 3
= 3: Charter4 is a charter.

= 10: Charter4 mentions Artemii.
= Substitution. who = Artemii

Puc. 4. Web-unmepgheiic modyns RACE (answering mode)

Bonee HarnmsaHbIN pe3ynbTaThl 1aeT 00paboTKa TeX ke aKCHOM MPU TTOMO-
1y nporpammHoro uHcTpymeHTa AceRules (puc. 5).

AceRules Technical Interface

Input:

Charters mentions C6p3. C6p3 is a governor. C6p3 lives-in Smolensk.

Charters mentions Grigorii. Grigorii is a governor. Grigorii lives-in
smolensk.

Charter4 mentions Artemii. Artemii is a governor. Artemii lives-in Smolensk

If X is a governor and X lives-in ¥ then X is a governor of Y.
If X is a governor of Y and Z is a governor of Y then X equals Z likely.

Process

Puc. 5. Humepgeiic AceRules (input)

81



ISSN 2351-6895 eISSN 2424-6115 Slavistica Vilnensis

B pesynbrare aBromarnueckoil 00padoTku Habopa BbICKa3bIBaHUH (aKCH-
oM) AceRules BeimaeT HaOOp BCEBO3MOXKHBIX JIOTHYECKUX CICICTBUN U 3a-
KIIroYeHu (Tabmuna 4).

Taonuua 4. Jlocuueckue cneocmaus, gvigedennvie mooyiem AceRules na ocrhose
NPEONOACCHHOU CUCEMbL AKCUOM

Grigorii is a governor.

C6p3 is a governor.

Artemii is a governor.

Grigorii is a governor of Smolensk.
C6p3 is a governor of Smolensk.
Artemii is a governor of Smolensk.
Charter6 mentions C6p3.
Charter5 mentions Grigorii.
Charter4 mentions Artemii.
Grigorii equals Grigorii likely.
Grigorii equals C6p3 likely.
Grigorii equals Artemii likely.
C6p3 equals Grigorii likely.
C6p3 equals C6p3 likely.

C6p3 equals Artemii likely.
Artemii equals Grigorii likely.
Artemii equals C6p3 likely.
Artemii equals Artemii likely.

Crnemyer OTMETUTb, YTO OOJIbIIAS YACTh JOTMUECKUX 3AKITIOUEHHI MPeCTaB-
nseT coOoit OaHaJbHbBIE M OYEeBU/IHBIE BBICKa3bIBaHUs: “Grigorii is a governor”,
“Grigorii equals Grigorii likely” u 1. 1. Bopo4yem, u Takue BbICKa3bIBAaHHS SB-
JISIIOTCSL TIPaBIJIBHBIMA. Hamo momnarare, 9To B X0€ JalbHEHIETO pa3BUTHS
ACE 1 iporpaMMHBIX CPEJICTB MOSBUTCS] BO3MOKHOCTb aBTOMAaTHYECKOTO HC-
KITFOUYCHUSI OaHaIbHBIX M OYECBHUJIHBIX BBIBOJIOB. [IpM ATOM HENb3s HE OTMe-
TUTh, uTo MOIYNb ACE Rules npeanoxun aBa BeiBoja (B TaOnuIEe 4 OHU BbI-
JIeJIEHBI )KUPHBIM HIPU(TOM), KOTOPBIE MOXKHO CYMTATh MOJIe3HBIMU — “C6p3
equals Grigorii likely” u “C6p3 equals Artemii likely”. ®akrtuaeckn, ACE
Rules BBIIBHHYI BE THUITOTE3HI O TOM, YTO HE HA3BAHHBIM 110 IMEHH B TUCHME
apXMEMICKOIIa PIKCKOTO HAMECTHHKOM CMOJICHCKOTO KH3s1 (0003HA4YCH Kak
C6p3) mor ObITH MIIM HAMECTHUK | pUropuif, MM HAMECTHUK ApTeMuil, ymo-
MUHAIOIIKUECA B APYTUX rPaMoTax, CBSI3aHHBIX C apXUEMHUCKOIICKUM IOCIa-
HUEM U BKIIIOYEHHBIX B aBTOMAaTUYECKH MOIyYEHHYIO CEMAaHTUUYECKYIO CETb.

B 3aximoueHne ciemyeT OTMETHTD, UTO PErpe3eHTanns MeTanH(opMaum
00 aKTOBBIX MCTOYHHKAX B CEMAHTHUYCCKOM CETH HE SBISIETCS CaMOIICIBIO:
HpescTaBiIeHue (PaKTOB O IPaMOTAaX SIBISCTCS HEOOXOJUMBIM YCIOBHEM IO

82



Crarbu. Anexcandp Heanos, Anexceii Bapgonomees. Ilpencrapnenue hakToB
0 JIPCBHEPYCCKHX rpaMoTax B ceManTnueckoit cetn: Attempto Controlled English (ACE)

TOTOBKHU ITOJTHOLCHHBIX CEMAHTHUYCCKHX Hy6ﬂHKaHHfI AKTOBOI'O MarepuaJjia,
OPHUCHTUPOBAHHBIX Ha PCHICHHUE UCCIICAOBATCIBCKUX 3a1a4 anI/IG}’LII/II/I u aa-
THUPOBKHU aKTOBOT'O MaT€puaia, a TaKKe MOJTyYCHUS HOBOT'O 3HAHUA O IPCBHC-
PYCCKHUX IMaMATHUKAX ,Z[CJ'IOBOIZ IIMCBMCHHOCTH.

IIpumeyanus

! C Touku 3penus apxeorpaduu, MeTanHpopMays — 310 UHPOPMALHUS O YOIUKY-
€MOM MaMSTHUKE IMTHCbMEHHOCTH, KOTOPYIO MpeNOCTaBisIeT u3narens (apxeorpad). Mu-
HUMQJIBHO HEOOXOJIMMBIII Ha0Op METaJaHHBIX BKJIIOYAET CBEIACHHS O BPEMEHH U MecTe
HaNUCaHMs NaMATHHKA ITHCbMEHHOCTH, aBTOpPE, MeCTe XpaHEeHUsI OpUruHana. B HaydHBIX
H3IaHMSIX JTATCS MAaKCUMAJbHO MONHass HHpOpMaIys 00 HCTOYHHKE, Takas HWHPOpMAaIHs
BKJIFOYAETCSl B M3IATEIBCKUN 3arojoBOK, apXeorpaduyeckylo JIeTeHJy ¥ KOMMEHTapHu.
Cwm.: [Kamranos 1998, 21-35, 74-76]. Cp. ¢ moaxomoM npezcTaBieHus HHGOPMAIUK B
¢unonorun: [JIuxaues et al. 2001, 526-530].

2 Harrpumep, Semantic Media Wiki — SMW. Cm. noapo6wee: [Bapdonomees, MBanos
20116; Varfolomeyev, Ivanovs 2012; Bapdonomees, MBanos 2012].

3 I'pamora xpauutcst B JIaTBUIICKOM rOCYIapCTBEHHOM UCTOpHUECKOM apxuBe (D. 673.
Om. 4. Kasten 18. JI. 8. JI. 3). B nanpHelnmnx nmpuMepax JaHHBIA JOKYMEHT IaeTCsl MO
naeHTudukaropom “Charter6” B COOTBETCTBUH ¢ HyMepallueil B MOCICHEM TEYaTHOM HU3-
nanuu akra [MBanos, Kysneuos 2009, 635-644].

4 Henepexomuble Diarojisl (Hanpumep, to live in something) 3anuceisarorest B OKHeE map-
cepa Kak MepexojiHbIe, mo3ToMy Gopma “live-in” — 3T0 0COOCHHOCTS SI3bIKA, XapaKTepHast
HMEHHO JUIs mapcepa. B npyrux nmporpammax npoekra Attempto mogoOHble (GOpMBI MOTYT
HE yNnoTpeOIsThCs.

5 Pasymeercs, He Ha Bce Borpockl Moxayiib RACE cMor iath KOHKpETHBIE OTBETHL. B
XOZIe TECTHPOBAHUSI MOTEHIMAIBHBIX BOBMOXKHOCTEH CHCTEMBI MBI HEOJHOKPATHO ITOJY-
yamu oTBeT: “Query cannot be answered from axioms”.
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