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BUKOPUCTAHHSI ATEHTHUX TEXHOJIOI'TH
JJIA HPEACTABJIEHHSA 3HAHD B IHTEJIEKT YAJIBHUX
CUCTEMAX

Y cmammi pozenadaromsca memoou npedcmagients 3HAHb 8 MYTbMUASEHMHUX [HINENEKMYATbHUX CUC-
memax. Hasoosmucsa @peiimosuti ma oHmoao2iunuil nioxoou 00 npeocmasients 3Hauo. [ns cmeopents onmo-
qoeit npeomemuux 2anyseil sukopucmogyemuvca nioxio METHONTOLOGY. Takoowe posensoacmovcs apximexmy-
pa bazamopisHegoi My1bmazeHMHOI cucmemy i azeHmi6 K Kepylouux ma KOOPOUHYIOUUX CymHocmell 8 npoyeci
npedcmasnenHs ma oopobku 3Hans. Taxodxc eucsimieni npobremu cmeopeHHs nOOIOHUX cucmem 3 MOUYKU 30pY
po3nodinenol komnonenmuoi 06 exkmnoi mooeni (COM+). Hagedenuii npuknad cmeopenms oHmonozii npeomem-
HOI 2any3i — cucmemu peaibHO20 4acy.

In the article the methods of representation of knowledges are examined in mul'tiagentnikh intellectual
systems. The frame and ontological going is pointed near representation of knowledges. For creation of ontology
of subject industries taken approach METHONTOLOGY. Architecture of the multilevel mul'tagentnoy system and
agents is also examined as managing and co-ordinating essences in the process of presentation and treatment of
knowledges. The problems of creation of the similar systems are also lighted up from the point of view the up-
diffused component objective model (Com+). The example of creation of ontology of subject industry - real-time
systems is resulted.

This arcticle investigates the methods of knowledge representing in multiagent intelligent systems. There
are knowledge representing examples as frame and ontological approaches. The METHONTOLOGY idea using for
creation ontologies of data domains. The article also reviews an architecture of multiagent multilevel system, control
and dispatch agents as entities in knowledge representation and processing. The system creation problems describes
from the point of view of distributed component object model (COM+). As example of creation ontology for real-
time system data domain.

Beryn

B ramysi ekcnmepTHHX CHCTEM [peACTABJICHHS 3HAHb O3HAYac HE O 1HIIE, SIK
CHCTeMATH30BaHy METOJMKY OMHCY Ha MAIIMHHOMY PiBHI TOTO, IO 3HAC JIOAHHA — SKCIIEPT, MO
CTIeMIaM3yeThed B KOHKPETHIW TpeaMeTHIM ramysi. BakaeThesl MOMHIKOBOIO JyMKa, MO
[PEJICTABICHHS 3HAHL 3BOJUTBCS J0 KOJAYBAHHS AaHAJIOTIYHOMY A0 mudpyeaHHs. Skmio
3aKOJIYBATH IOBLAOMIICHHSI, MIJICTABUB JCSKHM PEryJIApHHM YHHOM 3aMICTh OJHHX CHMBOJIIB
IHII, TO OTPHMAHHH pe3yJbTaT HEe Ma€ HIYOr0 CHUIbHOTO 3 TIPEJACTABICHHS 3MICTY
MOBIJTOMJICHHSI B TOMY CEHCI, SIK 1[¢ POZYMIETHCS B Teopii MTYYHOTO 1HTENEKTY, HARITH SKIIO
OTPHMAHHUH KOJ| JIETKO CIPUHMAETHCSA Ha MAIIMHHOMY PiBHI Ta HOTro MO3KHA 20epiraTH B maM’ siTi
KOMIIBIOTEPA.

Ilpedcmaenenns (representation) B poGoti YiHcToHa |[Winston, 1984] BU3HAUAETRCS 5K
«MHOKHHA CHHTAKCHTHHX 1 CEMAHTHIHHUX Y3TO/KEeHB, TKa POOHTH MOSKITHBHM OITHC TIpeIMETan.
B mTyaHOMY IHTeNEKTI Tij «IpeMeTOM» PO3YMIETHCH CTaH V JedkidH MpoOJeMHIH ramysi,
HAIIPUKJIAA 00 €KTH B IiH Tay3i, iX BIACTHBOCTI, CIIBBITHOMSHHS, K1 ICHYIOTh MUK 00’ €KTaMH.
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Onuc  (description) «J03BOJAE BHKOPUCTATH  VATODKEHHS 3 TIPEJICTABACHHS JId  OTHNCY
BIM3HAUSHHX TIpeaMeTiBy [Winston, 1992].

CunTakcuc npeficTaBnenns crnerudikye Habip npasun| 1], permamenTyiounx o’ eqHaHHI
CHMBOMIB 1714 GopMyBaHHA BHpazlB MOBOK TpeAcTaBlcHHA MoXHa CTBEPIKYBAaTH Te, IIO
BHUpaz 0obpe 4 NO2aH0 copmosaro, TOOTO Te, HACKUILKHM BOHO BIATIOBIJAE ITHM TIPABHIAM.
CeHc TIOBHMHHI MaTH TUILKH J00pe copMoBaHl BHPa3H.

Oco0/mBocTi ¢ppeliMOBOI0 NIPeJACTAB/ICHHSA 3HAHD

Y cucremMi ¢peliMiB e chpoba cyAWTH Tpo  KMac of'eKTIR, BUKOPHCTORYIOUHN
peJcTaRlIcHHA 3HAHL IPO NPOTOTHIH, IO Ao0pe NpelcTaB/glOTL OLIBINCTh PI3HOBHAIB
00'eKTIB pI3HMX KJIaciB KOHKPETHOI TpeAMeTHOI ramysl, ale MOBHHHI OYTH GKMMOCH UHHOM
CKOPEKTOBAHI, IS TOTO MOO TIPE/ICTABUTH BCIO CKIIAIHICTE, BITACTUROI peambHOMY CRITY.

Bracue xaxyuu, ¢ppeiiM BHABHBCA THM 3ac000M, GKMH JOTIOMIT 3B'43aTH JeKIapaTHBHI 1
mporieypHI 3HAHHS PO JAeAKY CYTHICTH B CTPYKTYPY 3allUCIB, IO CKIAJAEThCA 31 CAomis 1
HanosHiosaydie (filler)[2]. CrmoTu TparoTh TY K pOJb, MO 1 TOMA B 3aIHCI, 8 HATIOBHIOBAYl — I1&
3HAUCHHA, IO 30epiratoThed B moyrax. DpeliM Takox MOMXKHA PORTTIAIATH 9K CKIAJHHUE BY307 B
OCODIMHUBOTO BHJIY 4acoIlaTHBHOI Mepexl. Sk mpapmmno, ¢peiiMu opraHizoBaHl Y BHITIAIL
«ocmabnenol lepapxii», y gaxifi ¢gpeliMu, MO PpO3TAMIOBYIOTBCA HIKYE MEpewi, MOKYTH
YCIIAJIKOBY BATU 3HAYEHHS CIIOTBB pisHux QpeliMiB, po3TalloBaHUX BUILE.

dyHmaMeHTaTbHA 1/1ed ToATae B TOMY, IO BJACTHBOCTI 1 TIPOTIEAYPH, acolifioRaHi 3
¢pelivMaMy v BUTIIA1 BIACTHBOCTEH BY3J1B, pO3TAlllOBAaHUX BHINE B CUCTEMI (ppelimiB, € OLIbII-
MEHIN (PIKCOBAHMMHM, OCKUTBKM BOHH TPEIACTARIMIOTH TI PEUl UM IMOHATTI, MO Y OUIBIIOCTI
BUMAJIKIR € aJIeKBATHUMHA JIId HAc CYTHOCTIMH, V Tol "ac ax dpeliMi OUMLIT HUKHIX PIBHIB
MalOTh CJIOTH, IO TOBHHHI OYTH 3allOBHEeHI HaHOUTLIT JAWHAMIUHOK 1HGOpMAITEIO, IIo
MJTAEThCA YacTHM 3MIHaM. SKIO TakoTo poiy AWHaMIuHa 1HGOPMAII € BiJICYTHLOIO Uepes
HEMOBHOTY HAIMMX 3HAaHL Tpo HAHOLILIM HMOBIPHHI ¢TaH CHpap, TO CIOTH (pelMiB OUTLII
HIDKHIX PIBHIB 3alIOBHIOIOTLCA JJAHUMHE, VCIIaJKOBaHUME Bl GpeiimMiB OILNBLIN BEPXHIX PIBHIB, IO
HOCATH TTI00ATBLHUE XapakTep. JaHi, Mo MepefaroThed B Ipoleci QyHKITIOHYBAHHA CHCTEMY BT
CTOPOHHIX JDKEPEN 3HAaHb V (pefiMu HUXHIX PIBHIB, MAfOTh OITBIT BUCOKHN TMPIOPUTET, HINK
JlaHl, yCIIaJKoBaH1 B GpeliMiB OLTBIT BEPXHIX PIBHIB[3].

Ha pue. 1. 300pasxkeno iepapxiro kaTeropiid gppeiimis 1jra npucTpoip Ty “damuuk .
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Puc. 1. Iepapxia kateropiii ¢gpeiimie 114 nNpeacTaABIeHHA CEHCOPHHX IIPHCTPOIB
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Y OIIBIIOCTI OCTAHHIX JIOCIIJIKEHb, SKI CTOCYHOTHCS TIPe/ICTABIICHHSI 3HAaHb, Tiepepara
Bi/ijlaeThes (ppedimam. Takwi miIx1] Aae MUTKOM 33/TOBUTBHI BIJTIOBI/I HA THTaHHSA e)eKTHBHOTO
dopMyBaHHS ©a3 3HaHb, a TaKOXK IXHROI HACTYMHOI OOpOOKH ISl TPHHHSTTS pIlICHB.
CeMaHTHKA BY3JIB 1 3B'SI23KIB UITKO MPOCIIKYETHCS 2aBISKH MOJUTY BY3JIB HA 6)3AU-MUNY 1
6V3H-TeKceMu W OOMEIKSHHIO KUIBKOCTI 2B'SI3KIB. EdekTHBHICT 00poOkH zabesnedyeThes
K0TS HASM 7O BY3JB CMelHpITHHX TPOIEIyp, Ha AKI MOKTAAETRCA OOUHCIICHHS 3HAaYSHb
NICPSMIHHUX V BIIMOBIAL HA 3aIMUTH UM MPH BITHORJCHHI 3HAUSHD 1HIMHUX BJACTHRBOCTEH By3JIa.

Buxopuctanus ¢peliMip K OCHOBHOI CTPYKTYPH JaHUX, 1Mo 30epirae iHGopMaIlio mpo
THTIOB1 OO0'eKTH 1 TOMIl, Yy JaHHH dYac IIHPOKO 3aCTOCOBYETHCH B TIPAKTHIN CTBOPEHHS
KOMITOHEHTIB 3 TMIATPHMKOIO MTYTHOTO 1HTENSKTY. BINBIICTh MPOTPaAaMHUX THCTPYMEHTAIBHUX
3aco0iB, MPHUIHAYCHUX U MOOYAOBH SKCTIEPTHHX CHCTeM, 3a0e3Meuye THM UH 1HIMHM 3aco000M
opraHizaiiro 6a3H 3HaHL Ha OCHOBI (permMiB. Y OGaraThox BHIAJKaxX OaKaHO OIIHHUTH, SKHMH
MOJKJIMBOCTSIMH BOJIOJII€ MEXaHI3M MpPe/ICTABIICHHS TINOTe3 3a JOTOMOTOK ¢peiiMiB y uacTHHI
BUKOPHCTAHHS TaKHX JaHHX, 4K CYKYIHICTH CHMIOTOMIE HYH pe3yJIbTATiB CIOCTEepPEIKeHb 3a
noBeHiHKoI0 00'ekTiB. llopiBHSIHHSA IHMX MaHHX 2 iHQoOpMalico, mo 30epiracThcs B CIOTAX
(dpeliMiB, JTae CBIIYEHHS HAa KOPHCTh TINOTE3, Mpe/ICTARIeHHX (peHMOM, a TakoX JO3BOJIde
(dbopMyIIOBATH BU3HAYCHI IPHIYIISHHS 1010 1HIIHX JAHHUX, HANPHKIA] IPAIYCTHTH ICHYBaHHS
JIOMATKOBHX CHMIITOMIB, TIPHCYTHICTH UM BIACYTHICTh SIKHX 3MOXKE TIITBepAUTH (UM
CHPOCTYBATH) aHAII30BAHY TIOTE3Y.

[Ipupoano, amsa Toro mol pealizyBaTH CHCTeMY (PpelMiB V BUTIIAI, IPHIATHOMY IS
poGOTH 3 KIHIIEBHM KOPDHCTYBaueM, MOTPIOHO po3poOHMTH mporpaMHy oO0OJOHKY 1 3acodu
iHTepdelcy KopHCTyBada., Xoua J0 CIIOTIB OKpeMHX (peiMiB 1 MOXKYTh OYTH IITKIIOUSCHI
CHCIiabHI MIPOLSTYPH, IIi JTJOKATRHI MOMYJII HEe 3/aTHI B3ATH Ha cede BCl MpolJieMH  opTraHizariii
OoOUHCITIOBATLHOTO TIpoTiecy B cHeTemi. HeoOximHo MaTH B TiM 9M iHINH dopmMi cHeIiabHHH
iHTeprpeTaTop, mo Oyae dopmypaTH H 0OpOONATH 3alHUTH 1 MPHHMATH PIMICHHS, TPH SKUX
YMOBAX MOKHAa BBaXKATH JOCATHYTOI MeTy, chopMymnoBaHy B 3amuTi. ToMy Haidacrirme
(dpeiiMH BUKOPHUCTOBYIOTHCS B CIIONYUSHHI 3 1HITHMH 3aco0aMH MPeICTABICHHA 3HAHb, 30KpeMa
B CIIOJIYUEHHI 3 TIOPO/KYYHME TipaBuiamu [Yen et al., 1991.a],[Yen et al., 1991, b].

OHTO/IOTIYHHIT aHAJII3 NPEACTABJICHHA 3HAHL

Ilousarta owmonozii TPHIYCKa€ BHRHAYCHHS 1 BHKOPUCTAHHSA B3aeMORAJCIKHOL 1
B32€MOTOTO/PKYBAHOI CYKYIHOCTI TPHOX KOMIIOHEHTIB: TaKCOHOMIi TepMiHIB, BH3HAYSHB
TepMIHIB 1 MPaBHI iXHLOI 0OpoOKH. 3 OrJTY Ha Ie, HaBeAeMO HACTYIIHS BH3HAYSHHA MOHSTTS
mMonem owuTonorii. Onmonoeicwo [Gruber, 1993] HasHBaeThed eKCIUTITHTHA CTHSITHA(IKATIS
KoHIenTyamzaiii. @opMaJbHO OHTOJIOTIA CKJIAJacThCsl 3 TEpPMIHIB, OPraHIZOBaHHX Y
TaKCOHOMIIO, iX BH3HAUCHL 1 aTpHUOYTIB, a TaKOoK 3B'SM3aHUX 2 HHUMH aKCioM 1 IpaBHI
BHCHOBKY [4].

Iig hopMamsHOIO MOARIUIIO OHTONOTIT O Oy IeMO pO3YMITH BIOPSIKOBAHY TPIHKY BHIY:

O=<X. RO >, (D

Je X — KiHIeBa 0e3i1i1 KOHIICTITIB (MMOHATh, TEPMIHIB) MPEIMETHOI 00JIACTI, MO TPEeICTABIISE
oHTOJIOTLST O,

R _ KiHTIeBa Oe3M1 Bi;THOCHH Mi3K KOHIIETITaMH (TTOHSITTSIMH, TePMIHAMH) 3aaHOT
npeiMeTHOT 00NacTi;

&d — xinnesa 6e3miy GyHKINH 1HTEpIIpeTaLlii (aKCIOMATH3AIlIA), 3a/TaHUX Ha KOHIICIITAX 1/UH
BimHOocHHAX oHTOJI0TIT O,
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[TomiTHMO, MO TPHPOTHHUM OOMEKESHHSM, IO HAKIaJaeThess Ha Oezmiu X, € HOTro
KIHTICBICTh 1 HeopoxKHeda. [Hakme oOCTOiThH cipaBa 3 KoMrnoHeHTaMH @ ® R » pwnavenni

orToI0rIl O, 3p0o3yMuI0, MO H Y ITbOMY BHIAAKY P H R nosunmi OyTH KiHIICBUMH OC3JIIUaMH.
PosrnmsHeMO, OTHAK, TpAaHWYHI BHITAJIKH, 3B's3aH1 3 iX moposkueuero. Hexalt =1
O = . Toai onronoris O TpanchopMyeTHCS B IPOCTHH CIIOBHHK:
O=V=<X,RODO> (2)
Taka oHTOIOTIS MOKe OYTM KOpHCHAa I creIudikaiii, MOMOBHSHHSA 1 MATPHUMKH
CJIOBHHKIB  IporpaMHoro 3alesleveHHs, ajle OHTOJIOTIi-CJIOBHHKH MalTh 00OMeKeHe
BHKOPUCTAHHS, OCKUILKH HE BBOASNTH CSKCIUNIIHTHOTO 3MICTY TCPMIHIB. XoYa B OCAKHX
BHTAKAX, KOJH BUKOPHUCTOBYBAHI TEPMiHH HATCIKATE TyIKS BY3LKOMY (HATIPHKIA, TEXHIYHOMY )
CIOBHHUKY 1 iXHI 3MICTH BIKe 3a3/lajIeriib Jo0Ope MOoro/pKeHl B MeKaX BH3HAYSHOrO (HAIPHKIA,
HAYKOBOTO) CITIBTOBApHCTBA, TaKi OHTOJOTIi 3acTOCOBYIOTHCH Ha TPAKTHIN. BioMAMH
NPUKJIAJIAMHA OHTOJIOTIH ILOTO THITY € 1HASKCH MAIIWH NONIyKy iHdopmariii B Mepeski [aTepHer.
PesynbTaTh aHAMIZY OKPeMHX BHITAIKIB MOCI OHTOJIOTII IPHBE/ICHI B TaOHIIi 1.

Tabmma 1. Knacudikanis voaesreii onrostorii

Kovmonentun R=0C R=0 R=0C R={is a}
MOIeT o= DD (OJER ) D=
Qopmanbie | <X, {}{}> | <X, UX, {}.D>] <X <X U(X,*up,¥), <X,
BIDHAYTeHHA {},CD> fS_Cl},{}>
IosacHenus CroeHuk Tlacupaui AxTuBHHH coBHUK 113 TaxcoroMin
I3 crnopnuk 113 nomsTs 113

. . - &) O
ITix popMaTEHOO MOACIITIO OHTOJIOTI MHOI CHCTEMH Z Oy/IeMO pO3YMITH TPHIUIET BH/TY:

(@] meta d &fy r=inf
D> =< O™ OB >, 3)
Jie
meta = = PN
O — OHTOIIOTISI BEPXHLOTO PIBHS (METAOHTOJIOTIS);
o &t = oo D
0"} —Oeaniv MpeIMETHHX OHTOJIOTIH 1
—inf orn . o)
5™ — Moje/h MAIHHE BHCHOBKY, acOIHOBAaHOT 3 Z :

BuKkopHCTaHHS CHCTEMH OHTOJIOTIH 1 CTIeTaTLHOI MANITHHHA BHCHOBKY JIO3BOJISIE BHPINTYBATH B
. .. . e d
Takill Mo pizHi 3afaui. PosmIupIoroun cHeTeMy MoeieH {0}, MoKHA BpaxoBYBaTH IICpEBary

KOPHCTYBa4a, a S3MIHIOIOYH MOJIh MAIlHHA BHCHOBKY, BBOJMTH CICINAJI3OBaHI KpHTEpIi
PEJICBAHTHOCTI OJISP3KYBAHOI B MpOIRC] MOIMYKY 1H(opMamii 1 GopMyBaTH CHeliaIbHI pernoziTopii
HAKOTIMICHHX JTAHHX, 4 TAKOXK MOTIOBHIOBATH MPH HEOOXITHOCTI BHKOPHCTOBYBAH1 OHTOJIOTI.

B Momemi Z ¢ MArOTLCS TPH OHTOJION UHi KOMITOHEHTH:

* MEeTAOHTOJIOTLS,

* TpeMETHA OHTOJIOTIST,

* OHTOJIOTIA 3a7Ja'.

Sk Oy710 BKazaHe BHINE, METAOHTOJIOTIS OTIRPYE 3araTbHUMH KOHICTITAMH 1 BITHOCHHAMH, IO

HE 3aJIeKaTh Bl KOHKPETHOI MpeiMeTHOi obnacTti. KoHIlenraMu MeTapiBHs € 3arajibHi TIOHSITTS, TaKi
K «00'€KT», «BJIACTHBICTbY, «3HAYeHHs»» 1 T.JI. 1o/l Ha piBHI MeTAOHTOJIOTH MH OJSpPKYEMO
IHTCHCIOHATIBHHH OTIHC BIACTHBOCTESH MPSIMETHOI OHTOJIOT H OHTOMOTIT 3a1ayu. OHTOJIOT S MEeTAPIBHA
€ CTATHYHOIO, 1110 JIA€ MOMIIMBICTD 2a0e3IeYHTH TYT e(heKTHEHHH BUCHOBOK.
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IpesmeTna onronoriss O™ MicTHTL TIOHATTA[6], MO ONMMCYIOTh KOHKPETHY TIPSIMETHY
o0MacTh, BIJHOCHHH, CEMAHTHYHO 2HATHMI JJI JaHOI TpeaMeTHOI obmacTi, 1 Gezmd IHTephpeTaii
ITUX TIOHSTH 1 BITHOCHH (ISKJIAPATHBHHX 1 IporeaypHux). IlonsTra npemMeTHOl 001acTi crienudiiH B
KOJKHIH TIpHKJIQTHIH OHTOJIOTI, ajle BiIHOCHHH — OIbIN yHiBepcalbHI. ToMy aK OazHc 3BHYAiiHO
BUAULTIOTh TakKi BITHOCHHHM MOJCI TMPeaMETHOI OHTOJOTN, K part of, kind of, contained in,
member_of, see_also 1 IeSK1 1HIII.

IIpo6/ieMHO-0pieHTOBAHI apXiTeKTYPH ATeHTHHX CHCTEM

Pozputok mepeski IntepHeT NpHU3BIB 40 HOSBH 3HAYHOI KUILKOCTI PO3PI3HEHHX JPKepe 1
cxopunl iH(popmaiii (0a3 JaHHX 1 3HaHb, OKpeMHX IH(pOpPMAIHHHX pecypciB 1 T.IL), OO
XapaKTepH3VIOTECS pIZHHMH ciioco0aMu  mpefcTaBieHHs, ¢opMaTaMH 1 MOBAMH  OIIHCY
inpopmarii. B  pe3ympTaTi BHHHMKJIA HEOOXITHICTH MOMYKY/(opMyBaHHSA, 0oOpoOKH 1
nepeaadl/ TpaHCTIOPTY BAHHS AICKBATHHX 3HAHE 3 PO3TIONUICHHX JKEepPENT KOPHCTYBAUYaM, BUACHO,
B MOTPIOHOMY KOHTEKETI UIS PIllIeHHS aKTyaJdhHHUX 3a/1ad.

Jna edexrupHoi 00poOKH oHTONOTIYHHX 0az 3HaHB[7] HeoOxigHO oOpaTH MOTPIOHY
apXiTeKTYPY MYJLTHATEHTHOI CHCTEMH 1 MaTH Ha YBa3i JiBa ii acTieKkTH:

& apXITEKTYpY, MO m,quHMye METO/TH B3a€MOJTIi areHTIB V Tpoleci PYHKITIOHYBAHHS

CHCTEMH B TILTOMY, 1

® ApXITEKTYpPY OKpEMOro areHTa.

OcHOBHe TIpH3HAYCHHS KOMIIOHEHTA apXiTeKTYPH B3aeMO/IIi CHCTEMH areHTIB TOJSTae B TOMY,
mol 3a0e3MeunTH CKOOpJHMHOBAHY TOBEIHKY areHTIB TMPH BHPINISHHI 3arajbHOi YH BIacHOI
3ama4d. TyT MoKHa BHOUTHTH [Ba OCHOBHHMX BapiaHTH apXiTeKTyp. B onmiii 3 HHX areHTH He
YTBOPIOIOThL i€papxii 1 BHPIIYIOTH 3arajbHy 33aJady IIJIKOM V PO3MOJAUICHOMY BapiaHTI
(oonopisnesa  apximexmypa 63aemocii  azenwmis). B 1HIIOMY BapiaHTI  KOOpAMHAIIIS
po3mnoiaeHoro GyHKIIOHYBAHHS TI€H0 TH HITOI Mipol0 MATPAMYETHCH CIIEIiabHO BH/IICHHM
areHToM, M0 TPH IOMY BIJIHOCHTECS JI0 MeTa-piBHSA CTOCOBHO 1HINMHUX areHTiB (iepapxiuna
aApximexrmypa 63aeMo0ii azeHmie).

Kiracugikamisi apxiTeKTyp areHTIB IPYHTYEThCA Ha IApaJUrMi, MO JICKHTh B OCHOBI
MPUHAHATOI apXITSKTYPH. 3a Mi€l0 03HAKOK PO3PI3HIIOTH JIBa OCHOBHHUX KJIacH apXITeKTyp[S]:

* apXITEKTypa, Mo OazyeThes Ha MPHHITHIIAX 1 METO/IaX MTYTHOTO 1HTEIEKTY,
ToOTO CHCTeM, 3aCHOBaHHX Ha 3HaHH:X («deliberative agent architecture»,
«apXITeKTypa po3yMHOTo areHTa»)[8];

e ApXITeKTypa, 3aCHOBaHa Ha MOBSHIHIN (reactive architecture) WM «peakTHBHA
apXiTeKTypa» (3aCHOBaHA Ha peakilii CHCTeMH Ha MMO/ii 30BHIIMHLOTO CBITY).

Hacnipaemi cepen cydacHHX po3poOieHHX apXIiTeKTyp He ICHYE€ TaKHX, Mpo SKI MOKHA
Oyio © BHpa3HO CKazaTH, IO BOHA € YHCTO IIOBEJIHKOBOI YH 3aCHOBAHA TUILKH HA 3HAHHSIX.
Koxkna 3 pospobneHHX apXiTeKTyp €, MO CYTi, TIOpHIHOW, MaluYH Ti WH IHIOI PHCH BiJ
apXiTeKTyp 000X THITIB.

3 inmoro OoKy, He3aJekHO BiJl (dopMmaiizamii TapaTaTrMH, apXiTeKTypH areHTiB
KIacuPiKyIOThCS B 3aJ7IeKHOCTI BT BHIY CTPYKTYpH, HakiIajeHoi Ha QyHKITIoOHATBHI
KOMTIOHCHTH arcHTa, 1 MPHUHHATHX METO/IB opTaHizamii B3aeMoii HOTro KOMITIOHSHT B TIpOTieci
poboTH.

[IpoTsiroM po3BUTKY MYJIBTHATSHTHI CHCTEMH CTalOTh OUIbII CKJIAJIHUMH, TOMY OTPiOHO
po30MBATH iXHI CKJIATHI PIBHI HAa MHOKHHY TEBHHX pPIBHIB. B peayabTaTi CTBOPIOIOTLCA
DaratopiBHeRI UYH nN-piBHEBI apXITeKTypH. Xoda (QyHIaMeHTaIbHA B3aeMOisd arcHTIB 3
KOpHCTYBaueM Moxke OyTH B IbOMY BHIQJKY OJHAKOBOI (IpejcTaBieHHs, (OpMyBaHHS 1
30epeIKeHHsI 3HaHb), IHO/1 BCe-TaKH Kpamle po30HuBaTh OUTII CKJIAHI PIBHI HA MHOKHHH PIBHIB.
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Ha puc. 2 npejcraBneHa n-piBHeBa apxiTekTypa[9] MynbTHareHTHOi cHcTeMH 0OpoOKu
OHTOJIOTTYHHUX 0a3 3HaHb.

VY pauiff CTAaTTI IpeacTaBieHa OaraTopiBHeBa areHTHA MOJID s MpeAcTaBICHHS 3HAHD
HA OCHOB1 OHTOJIOT1H IIPeIMETHOI TaIyz21.

PiBHI MYJIbTHATC€HTHOI CUCTEMM 1 PO3IO/AIJICHHS POJICH ATCHTIB

OTixe, pO3TJIgHYTA HAMH MYJIbTHATEHTHA CHCTEMA € MOpPHIHOI0, TOMY IO B Hill 4aCTKOBO
00’ eHaH1 TeaidepaTHBHA 1 peaKTHBHA apXITeKTYPH, a TAKOXK € 6araropiBHEBOIO, M0 3a0e3nedye
BH3HAYeHY THYUKICTH TIPH PO3poOIl Ta 3pyUHY HACTPOMKY TIpH HAJIATO/KeHHI H iHTeTpartii.
Opnnak, GaraTOpiBHEBI CHCTeMH JyiKe CKJIaJHI B IIPOSKTYBaHHI H y ToOyIOBl, a TaKoXK V¥
HACTYIIHIH iHTerpaiii 1 TecTyRanHi. CKIagHICTh ¥ MPOoSKTYBaHHI, V HepIOy Yepry, MpeacTaBise
CaMWi HWKHIH piBeHb — KepYBaHHS TPaHRAKIIAMH, 1X CHHXPOHI3AI 1 JIAHAMIYHe CalaHCyBaHHs
HABaHTAKSHHA[9], 10 A03BOJISIE V MSSKHX BHOAAKaX 3OUTBIMIMTH MIBHAKICTH 1 MPOAYKTHBHICTD
cuctemMu. Ha puec. 2 CTpinKH 03HAUAIOTH Pi3Hi 3a MPHU3HAUCHHSMH TPAH3AKIli, IO TOTO K
HASIBHICTh TPAH3AKI[l MPHIYCKAae, IO MYJIbTHATeHTHA CHCTeMa MoiKke OVTH TakKoK 1
PO3MOMIUICHO, TOMY BHpIMIeHHS TpoOmeMH JWHaMiTHOTO OanaHCYBAaHHS HAaBaHTAKEHHA il
nijicucTeM (pIBHIB) € OJHIEIO 3 TOJOBHHUX 3a/lad. Y Tabauil 2 npuseseHa iHbopMalis 1Moo
policH areHTiB, MPeICTABICHHX Ha PHC. 2.

Taomnis 2. Poai aredTiB y crcTeMi nipe/icTaB/IeHHA 3HAHB

Arenr Poun Pesyanrar
DataMiner AHaJi3 MpeJIMeTHOT TaITy3i Ta CHOBHHK MIPOCTHX MOHSATH
(popMyBaHHS CIOBHHKA MPOCTHX 30epiraeThes B Gazi JaHHX.
MOHATH (TOJJOBHI abCcTpaKilii,
CYTHOCTI TOIIO).
DatabaseService CepeicHi pyHKINi - JOTiYHA Ta BnopaakyeaHHS TaHHX,
(izHuHA opTaHi3aIis JaHHUX. opraizaiisi TaOJIHIb,
3B SI3KIB MK HHMH, 3allHTIB
TOIIO.
ConceptSelector QopMyBaHHS CITUCKY KOHIETITIB 3 Jloriuna oprasizaiis

0asy 3a BU3HAUCHHUM CIICHAPIEM
2a7aui.

KOHIINTIR 15 IIOAAJIBIIOTO
(opMyBaHHS acoOIIaATHBHOT
MepeKl.

RelationshipClassificator

BusHavueHHs MOTpiOHHUX 3B S3KIB MiK
KOHIISIITAMH.

CTBOpeHHS acOIaTHBHOT
MepeKi KOHIICTITIB Ta
3B’ MIKIB MI3K HAMH.

RelationshipSelector

OHTOJOTIMHE mpcaACTaBJICHHA 2HaHb.

QopMyBaHHA Ta
OpraHizaIlisi OHTOJIOTIYHOT
OasH 3HAHE.

RelationshipInterpretator

AKciomaThzaliis QyHKITIH,
IHTePIIPLSTAITIS] OHTOJIOT1H.

QopMyBaHHS METH YU
TilIOTERH.

TransactController

KepyBaHHA TpaH3aKITSIMH

CHHXpOHI3AISA TOTOKIB

Dispatcher

KepyBaHHs piBHAMH CHCTEMH

JluHamiuae OanancyBaHHS
HABAHTAJKSHHSL
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X

DatabaseService
<<agent>>

3bepexeHHa
Basza

MPOCTUX
MNOHATb

MpoTokon
B3aemMonil

—>

RelationshipClassificator

<<agent>>

MpeaMeTHa ranysb

¢ OaHi

MigcucTema BUMyYeHHA OaHWx

DataMiner
<<agent>>

Bu KOpMCTaHHFT l

npegMeTHOT ranysi

Migcucrema dopMyBaHHA KoHUeNTIB

Basa
KOHLENTIB

!

Migcuctema popmMyBaHHA BIAHOCUH
Mix KOHUEeMmaMWn NpegMeTHOI ranysi

——
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<

~

A

RelationshipSelector
<<agent>>

o,
.
o,
Y

Dispatcher

P |06a3a 3HaHb

—> A
ConceptSelector
<<agent>>

>i<

Relationshiplnterpretator
<<agent>>

MigeveTema iHTepnpeTauii 38 BRasaHUMK

OHTONOMYHUMMU BIOHOCMHAMM

\V"’/

TransactController

<<agent>>

Migcuctema obpobKM TpaHaakyin

(CHMHXpOHI3aLiqa, GanaHCcyBaHHA HAaBaHTaXEeHHA)

<<agent>>

Puc. 2. bararopisHeBa MYJIbTHAT€HTHA CHCTEMA IPeICTABJICHHS Ta 00poOLIi 3HAHD.
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HpeﬂCTaB.ﬂeHHH 3JHaHb

BiamopigHo /10 MpeCTARICHHS 3HAHD MMPHBEISMO OCHOBHI eTalmH (hopMyBaHHS OHTOIOTIL
npeaMeTHoi ramyzi[10] - oxopoHHa cHcCTeMa TIPHUMIMMEHHS (TMpaIioe B pealdbHOMY daci).
[lomiTHMo, TT0 Tpoliec MOOYAOBH OHTOJOTI po3MalaceThcs Ha CEpito MiANpoIeciB (eTamiB, B
CHCTEMI - PIBHIB) IO CTBOPCHHIO NPOMDKHHX INpeAcTaBiieHb. 1IpH HboMY BHKOHAHHSI OKPEMHX
eTAIliB He MOCALIOBHE, a BU3HAYACTLCSA [MOBHOTOIO 1 TOUHICTIO B)Ke HAKOMMHYSHUX 3HAaHb. OTIKE,
SK TIokazye gocBi [Benjamins et al., 1998], cnouatky OyayeThes crogHux mepMinie (rnocapii),
OTIM depesa Kiacugirayii koHyenmie 1 diazpamu 36 '23Ki6 Mio KoHyenmami. | TUIBKH MICIS
OLOTO — 1HON IPOMDKHI mHpeicTaBieHss.  Ilpollec BHKOHAHHSI BHINE3a3HAYCHUX CTAIIB
HacTynmumii[11]:

e  nobyoosa crosHuxa mepminis. B maHOMy BHNAQJIKY BH3HAYAeMO TOJOBHI alcTpakiii

CHCTeMH, a TAKOXK T'OJIOBHI Ta APYTOPSAHI CYTHOCTI, sIKI 3a0e3IeUyIOTh poOoTY CHCTSMHU.

Jnst o6panoi npeaMeTHO Tanyzi (OXOpOHHA CHCTeMAa IPUMIIIEHHS) C(hOPMYEMO CIIOBHUK

OCHOBHHX TepMiHiB (TaliL. 3).

Tadmma 3. @parMeHT ¢JIOBHUKA TepMiHIB

Tepmin Omuc tepmina

Curnan “TTocmAOBHICTh IMITYJIBCIB BU3HAYSHOT YACTOTH Ta uepes MeBHI 1HTepRaIH
qacy”’

[IpucTpiit “CucTeMa B3aeMO/TIIOTHX eJeKTPOHHHX KOMITOHEHTIB BHKOHYIOUHX 3a/TaHy

dbyaKio ado QyHKIIT

Jatunk “IIpHcTpiii KOHTPOJIIO HE3MIHHOCTI IEBHOTO CTaHY

Konrposep “IIpucTpiéi KepyBaHHA JATUMKAMH
Cupena “IIpHcTpild, MO TeHepYye 3BYKORI XBHJII 3aJJaHOI MOTYKHOCTI Ta 4aCTOTH
Takimep “IIpuctpii, mo ikcye 3MIHY Yacy 3a ICBHAM 3aKOHOM™

o nobyoosa Oepesa xnacugirayii koHyenmis. BUKOHYETLCA TOA1, KOJIH TJIOCApid TepMIHIE
nocsarae “icrotHoro” obGcsry. IlpH mboMy BHKOPHCTOBYIOTBCA BIAHOMEHHS pari of,
subclass_of, associate with, relation_of, member _of 1 T.A. Ha puc. 3 nokazane aepeBo
Knacu(iKarii KOHIENTIB (TaKCOHOMIH).

MpucTtpin daTumk CurHan
KoHTponnep Adatunk pyxy 3eykoBa xBuUnNA
Tanmep OaTumk TUcKy EnekTpomarHiTHe

Briok kepyBaHHsA JaTunk TemnepaTtypu UL L2 BT
DaTumk N BucokouyacToTHWUA
IHchpavepBOHUIA gaTyUMK iMnyrbe
KOHTpOJ'I.ﬂep Aark Bibpau HusbKo4acToTHUIA
Mpouecop iMMynbe
Bnok KepyBaHHA
KoHTponnep
Tahmep
OdaTtunk

Puc. 3. @parmMeHTH TAKCOHOMI
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nobycoea diacpam GiHapHux sionocuH. Mera cTBOpeHHS IHX JjiarpaM (JIAB. pHC. 4) —
hikcalis BiTHOCHH MI3K KOHIIETITAMH O/THI€i UH pizHHX oHTosoTid. [lomMiTHMO, Mo Hajam
Il JiarpaMd MOKYTh MOCTYKHTH BHXITHMM MaTepiaioM IS iHTeTrpaiii pi3HHX
OHTOJIOT1#[12].

Y

I_IpVICTp”?I Send_the

CwurHan

.

= KoHTponnep
C?Dr Send_the
3
Tanmep [aTumnk CupeHa

Associate_with Associate_with

Puc. 4. dparmenr giarpavu GiHApHMX BiaHoCHH

[Ticas moOGynoBH MpeACTABICHE, (PIKCOBAHUX BHIIE, JIUTS KOJKHOTO JIepeBa Kiacu(ikaiii

KOHIIRTITIB Oy AYIOTHCS:

1.

Crosruxk kouyenmie, MO MICTHTh YCI KOHIETITH MpeaMeTHOI o0macTi, eK3eMIUISIpH
TAKAX KOHIEMNTIB, aTpHOYTH €K3eMILIAPIB KOHIITIB, BIJHOCHHH, JDKEpeJiOM SIKHX €
KOHIISIIT, a TAKOMK CHHOHIMH Ta aKpOHIMH KOHIIETITA.

Tabnuysa dinaprux eionouierv 1d koxuoi “Ad hoc™ BIMHOCHHH, BUXIJTHHH KOHIISTIT
SIKOT MICTUTBCS B KaacudikariiftHoMy jgepeni. JIsS KoKHOTO BiHOMEHHS (iKCcyeThed
Horo iM'sl, IMEHAa KOHICNITY-/IKepena 1 MiJIbOBOTO KOHICTITY, 1HBEpCHE BiTHOMCHHA H
1HIT XapaKkTepHCTHKH.

Tabnuys ampudbymie exzemMnaApa U1 KOXKHOTO ¢K3SMILIIpA 31 CJIOBHHKA KOHIICIITIB.
OCHOBHI XapaKTCPUCTHKH HACTYIHI: iM'sl aTpuOyTa, THI 3HAYCHHS, OJHHHIII BHMIPY,
TOUHICTD, Jiala3oH 3MIHH, 3HAUCHHSA «3a 3aMOBUYBAHHAM», aTpUOYTH, IO MOXKYTh OYTH
BHEE/ISHI 3 BUKOPHCTAHHSIM JJAHOTO, (POpMYJIa YH IPABHIIO /IS BACHOBKY aTpUOyTa H iH.

Tabruysa ampubymie xiacy i KOXKHOTO KIIACY 31 CJIOBHHKA KOHIIETITIE 3 AHAJIOTIYHHMHA
XapaKkTepHUCTHKAMH.

Tabruya aoziunux axciom, y SKiH JalOThCS BH3HAYSHHA KOHIEIITIB Hepes JOTidHI
MOBHHH OIHC, KOHIIGNT, JO SKOTO aKcioMa BiTHOCHTHCH, arpuOyTH, BUKOPUCTaHI B
aKci1oM1, JOTIYHUH BHpas, mo GopMambHO OTHCYE aKCIOMY Ta 1H.

ONMHC, THM 3HAYCHHS, caMe 3HAYCHHS, OJHHHI BHMIPY, aTpHOYTH, 1O MOXKYThH OYTH
BUBE/ICHI 3 BUKOPHUCTAHHAM JaHOI KOHCTAHTH, 1 T.IL
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7. Tabauysa hopmyau nng KoxHoi GopMyiH, iroueHoi B TabIHIo aTpuOyTIB eK3eMILIsIpa.
Koxxna Tabmmigs 1poro THITy, KpiM BJIacHe (GopMyJH, MOBHHHA crelU(ikyBaTH 11 1M's,
aTpuOyT, BHBSACHHH 3a JOTMOMOTOI0 Iiiei (GopMyIH, HMpHUPOIHO-MOBHUN OMHMC, TOUHICTD,
OoOMe KeHHSL, IPH SKUX MOXIHBO BHKOPHCTORYBATH (POPMYIIY Ta iH.

8. Jepesa raacughixauii ampubymie, mo TpadiuHO IMOKA3YIOTh BIANOBIIHI aTpHOyTH 1
KOHCTAHTH, BUKOPHUCTOBYBAHI /I BHCHOBKY 3HAYEHHS MMOYATKOBOTO aTpHOyTa i
(opMYITH, 3aCTOCORYBAHI IS I[LOTO.

9. Tadbnuua exkzemnaapie N1 KOKHOTO BXOAY B CIOBHHK KOHICTTIB. TyT CreIU(piKyeThCS
IM'S eK3eMIUIspa, Horo aTpuOyTH 1 iXH1 3HAYSHHS.

Bucnosku

Sk moxazye aHali3 TIpHBEJSHUX BHINE TMPOIEAYpP, BHKOHYBAHHX T[IPH CTBOPEHHI

ortoaorid y maxoma METHONTOLOGY[13], vci BoHH q00pe KOPSTIOIOTh 3 THMH CTaiAMH,
MO BHAUICHI 1 BHKOPUCTOBYIOTHCS TIpH ToOYMoBI 0a3 3HaHL. | 1eli He BHUMagkoBWH 30iT, a
3aKOHOMIPHICTD, 3B'SI3aHa 3 THM, [0 OHTOJIOTS — I, BJIacHe KaxKyuH, 0as3a 3HaHb CIEIlaIbHOTO
euay. ToMy, K i y BUMaKy moOy0oBH 6a3 3HAHB, TYT BHKOPHCTOBYETLCS KOHIETIINIS TMBH/IKOTO
OPOTOTHNYBAHHA, a crenu(ika BUSBISETLCH B THX KOHKPETHHX MpoIlecax, MO peai3yioTh

PO3TJITHYTI BHIIE MPOIEIYPH.

IIpu npomy:
TJIaHYBaHHS BHKOHYETHCH JIO TIOUATKY PO3pOOKH;
KOHTPOIH 1 TAPAHTIT SIKOCTI 3IHCHIOIOTRCS B TIPOTECi pO3poOKH;
BeJIMKA YacTHHA OIEpalii Mo HAarpoMaKeHHIO 3HAHD 1 IXHIH OIHII BUKOHYETLCS Ha CTamli
KOHIICTITYTI3aIli /71 ToTo, Mo 3amoOirTd oNIMpeHHIO MOMUIOK Ha (a3l peatisaimii;
iHTerpallisl He TOBUHHA PO3MJIAJIaTHCA Ha cTalii peamizaiii. BoHa BUKOHYeThCS B mpolieci
pPO3pOOKH.
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