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Memory Organization Package (MOP) is a case memory that developed by Schank et al. The MOP system has been
developed on top of the Common Lisp Object System (CLOS) using the Meta-Object Protocol (MOP). Then it has been
expanded into a Semantic Web processor. While the MOP may be conceived of as a kind of frame system, it can be deemed

as a classifier or similarity learner differently than a frame system. Thus, extending the MOP to the Semantic Webs deserves

consideration for application of a memory system of agents that crawl on the Semantic Webs. In this paper, we show what

the MOP is, how it is expanded into the Semantic Webs, and how it is appropriate to represent knowledge. This paper is

prepared with the contract under the Japanese IT Program of the Ministry of Education, Culture, Sports, and Technology.

1. [XLEBHIC

v~ T4y =T RO IT1E, RDF (Resource
Description Framework), RDFS (RDF Schema), OWL (Web
Ontology Language), DAML-S (Semantic Markup Language for
Web Services) 72 & DR FLAMRUIL T 5720 D7 my 73
Vi L70%. MOP (Memory Organization Package)[Riesbeck
1989)i% > v 7Bz > TRAR I N F i~ —AHFH (CBR,
Case-Based Reasoning) D72 OB THH03, MOP T
MOP EFCIZEDA LV MV E BT HZENTELDT, Zib
v~ Ty AV MU O O T eyl T
MOP A L8R T 52 LB IS 5.

MOP 137V — AV AT ADO—HERRTENTEDNR, €
MUED D Tl A v b ORI LT, fFEEPUCRE 35 HE
imEREAZ AL CD. T2 b, MOP TRk S hizA iy
O EfiE oAy MESIL, 2R a B35 MBSO A
FTHARYMEGORINE/D. Fz, F—OFFI AT HH

TlR—DOxr T 471 L720, FEEFNI S FEADOH THLED.

FHI—RFETHD MOP k1L, S HHRR, FHEERTLHY,
el Ty I T I BN TRSNEREAINE LR T AT
— VU hOFEIEERE L U CA R A 2 TS,

AWETIE, ¥ 750D MOP % CLOS(Common Lisp
Object System)[CLtL2 1990][Paepcke 1993] ETBA%L, %
N%&&5Z RDE/RDFS Frty$& U CTHLEL - iz oW T
WP, 7R, ABFEREIL, SCRHEIT a7 ANTEERL
Te KBRS AT LOTEH RS AT O TRV TTHH
b D THD.

2. MOP (Memory Organization Package)

HHI AR —AHERR I IR A RIERERH DD, Mop VAT AT
V=AY AT LD —FEE R T IENTESD. 7005, mop =
UTATAZIEE: mop EEAK mop 3BV, fiiF: mop (ZiXdh
52 Rk BAGR D3 H > C, B AL TRoot Jmop 7 5K uii D BAR
mop FCHEEIEEZAT. £/ mop ITEMEEZDEDOT (R
2w h) 2B LT EAL mop MHATY MK T HZENTED. L
ML, Mop VAT AZITH DT L — AV AT AL EOBSREN

HHESL N T (B ¥ v 77—/ AT VR, KRR
fiT 1-18, Fax03-5733-7190, koide@galaxy—express.co.jp

bb. Thbb, bEEFIEDLBRMELEOBEMOIMSA
NENTLE, VAT NIENOEARY T HHL mop &4
L, %k mop DOREEREEOHE TR EIZA L A—/A L&
eI 5. ZZThible ki, ZoBEMEIEAERSNZ mop 2
EENLEEREED F FTERICEAH THLLEVIERTHS.
HoLIEREIZE 21X, LR mop R EAK mop DAY T
HBBMAIL, 2D EALIZH MR mop DY T HEMELY
LR THD. 22T, #hB mop O JEPEMITRFZ mop HDU T
AR mop DAY T BBMAME IS T B2,

2D MOP DR MEMEHIFIFEREIE, ARIOREERD SO Fak
BOBRNL T, IEFICHBRRV. SEEFEICBEELT, 72
HAHBIEA DD TR E O N DRRIL S EE ST
BIENTELEDINZDNWTOEMIZB T, UL 445
M7 ha P LB ST R RS TNBDBTEE N FIENRE
NTHB[AFE 1997][4 3 2000][Pinker 1994]. 372 h, $LIE
ITAEFNRNROICAEY), B4, BIET R (agent), BIEEAED

BT B D (affected theme)iZ DWW TIX BT BZENT
&, T&Z &(event), B (motion), J7 [\ (direction)”a & & 587
FTHIENTED. ZNbidk B DA M a3 523, N
X TCHSNENSELZOSENE TR BRI R EXIE, §
LR EF OO0 DOEFEDO AT AND5. Feh i
INBD EApA U a U ERIFIE LT, AT AERAT LT
BRI S AEEEIT > TOBLLVY, FabAxHMmLL
sk, EDOINCL TH RN RRED LEE ST DO T
DD, L — LB DA L E SRR T U T
T HEEL O BHMRICB W TABNZEBIR AR HY, ZAH
FE— VOB REICT B T — ANy T BT VR TR
LCWA[4H 199748 H 1999].

—J7, BWRIIZB TN A LA IED BIENS T, MOP
DB HFIRERE TR . SMELE, o TAIUT, F8R
HMBOHLESERITILOTHY, TOHRIROF~ D
HEEITHERRICBT2EME XU SELIZb D THS.
ZOMRM SNBSS R G ORI, £EOBRERR
It TARREEICRBIEN, ZFY /3LEN5S. T,
MINZDOREEE X BIT D00, THANETRbb iR 4
BT 2B THD. NIFEF R L > TR SE)Z S LR
3B, bbb, WaNMELRET 5. EHlERIEEOE
BELTH 2 728& MOP OITHZE1E, ZOWNEESEIZEE T
BHRRORTEZALIBI TV S,
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3. AMATITTxH/rIFOraiLIzkbd MOP RE&E

R 1T 7uy = NIT 215 AL KBIGER VAT A0
T AT AOREEE [/ 2002] [Koide 2003]%BH#A+5i2
H7->7T, CLOS ZHW T Mop VAT LEHFELT-. CLOS T
137 T AR BIRRo A Ty MEDR AR IZ BN TR v v U 70T
PRTWADT, BRICHTZ-> U@ B L2 AL T, e
mop % CLOS D®Z7FAIZ, BR mop % CLOS DFEHURIH Y
S, mop ARV MNEF T Ve Ay MIx S STz Lol
ZOIORFERFELITIICHID, RELHEANRH-T.
AU, BAR mop 1T OMEG: mop IZU 7SN HM,
CLOS FEHUKIZ—2DI7TADEHATHY, Lib EfL mop
DA T V=7 MERE TS mop LRI THHDIZ CLOS FEHLK
DA TV 2V MEEZ I TADF T V= M TE L AL B o T
HEWVHZEThole. ZOEBZWINT DI, —REMmIZIL
BT DY BR mop LB mop DIZATET 25 D mop
(F52) Db DEEA L. ZO7F AT, BOHE mop 125
WCENEIE LAy MEIED LB THL A mop DT
HINDHLOTHD.

CLOS DAZA TV xrhrabaid, 77 AERCHk AN —
NIpEDF T V2N AT MO E T ST~ BN E BICHA
HART DI DOFERETH DAY, CLOS > MOP ¥ I
WTHZOMEENG AW LNTE. $TRbbAXF T V=sb
Zabkan® AP R WONTZZEIE SR THDA, X TOH
% mop (VT R) DIFATHHARIFTA Mop INEFHESIL, ZD
YT IFZAZTXTOED mop(FTR) DITATHDHAZTTA
ShadowMop WEFHSHLz. #l1B: mop (ZTANIAZIFA Mop
DFEBULTHY, D mop (T R) 1FAXITA ShadowMop
FEHURTHY, BAK mop 13— R mop DEIURTHDLHE
25 R3O mop DEBUALR> TN,

4. RDF, RDFS & MOP

RDF BX O RDFS i3t~ T4vr/0 =7 FEHAZHRELZ
FrbrYRBIETRNOEFELLDH D TH 5[Lassila
1999][Brickley 2003]. RDF O 7FRIZRRALULET L im& L T
[Z-EYLCWBH3 [Hayes 2003], — )7 OIEAEYERLO LR &
LUl R TELLDITRW. FFICVAT SEEONHERIT AHT-5
72U, KFEETIE, RDF 8L RDFS & MOP O REfRIZ Wik
~, MOP %f#i L C RDF L' RDFS OALEEABAFE N Al fE
THHILEEPLNIZTH. RDF ORI EL TWDA,
RDFS DERRIIAREMEESNTE LT, ZhET MOP3 Bi%H
W EREDZE BN -7278, ZNBLHVELBER.

dfvalle
w @ rdfs /abe/ rdf object
rdfs subCIassOf rdfs subPrapertyOf - rdf predlcate ~

X1 RDFSIZBITSZFRLTIuT 4 ORER#EE

4.1 RDF, RDFS @MY 5R&ETO/NT4

X 1(Z HAE O 41Kk & [Brickey 2003]12%f-7-2 RDF BL W
RDFS O/ 7 Af§ it % Rd . A7 V= MEMOBLEIHIX
rdfs:Class & rdfs:Datatype (IAZ I TALWADHIENTED. £
DD AREDFENIZNOAZ I TADFEBRK THLHIFAT

%. rdfList YA DIFAZF RTYY —2THY,
rdfs:subClassOf BAFRIZLY rdfs:Resource (207273 >TuNA.
RL TRV, rdfs:Class b rdfs:Resource \ZD7273> TN,
EROITENT ML T X TERBUETHY, rdf-nil X rdf:List
D, FDMILT T rdf-Property H>DNNIEDY T 7T ADHE
BUATH%. RDF/S & HIWTAV by itk 3085121,
UAHET DEFHE DV — AR T 0T 1% MR ELT,
BB B E DY — AT T4 HEFRKL, TRHEANT
XML =2 N-triple DK FLIETA U MY a5tk 2.

LIANERIT RDF/S DUFLRZT 0T T ALLHET DL,
MLCiZA 7o Mam OB ANGIEMERDHS. — DI
rdfs:subPropertyOf Tob. rdfs:isDefinedBy 1% rdf:Property M
EBARTHDIZH DL T, rdfs:subPropertyOf Bf% T
rdfs:seeAlso \ZFEASIVTEY, [FIERIZ rdf: 1, rdf: 2, rdf: 372

I rdf:ContainerMembershipProperty O ZBURTHHIZH N
NS5 rdfs:member \CFEGSINTNWD. &, EEOAT V=
MBS REZ M > C rdfs:subClassOf Bf&b rdfs:subPropertyOf
BIRBIEICA— R — /YT 77 ABRTRIB L LS T 5L, 32
BURTHS rdfs:isDefinedBy X° rdf: 1 \ZA—/3— /YT 75
BREFF A EIITET, DV TINLEEBURTIIA
{ITARETBE rdf-Property 1ZAZ 7T ATIRT IR G2725.

Ho— OO, rdfs:Class 1ZHE D HHZITAELTEY,
rdfs:Datatype I rdfs:Class DY 7 77 A THLHERBFIZENEY
FALLTWAZETHS. CLOS 1TBIELT, @O T V= Ih
RSB CIOLIRITA /AL AZ ARG D Y —F 2L —
TAAFXEBRIN TV, Fzfclx CLOS AW Th, 2D
I —Fal—rar BN AL A RTHILITTER.

%:Tj“f‘/‘i%\?aF?7°D7°?I‘/7°’C@&&fi;ﬁ£fﬁ?% HE

l1®77?<ﬁk“)§%§{+%12|20>429 IEELIZ. Mbbind

, ARV TAY —F 2L — g (THBRD I, rdfs:seedlso

i rdf.'Property HBA—N—=JFGRALTHITRAZERIN,
rdfs:member 1377 A\, rdf:_1, rdf: 2, rdf: 3 72132 DEH
fkeEhiz. 257 Java R°.NET, CLOS 72E DA T Y=/ k
B 7er I 7 F5iEE AW, HEkici ) BRI -7
RDF/S WLPERBBHFE ATREL 72D, ©BAA, BEFDAT V=71
BT ar I 7 SiEIELT, RIS rdfs:subClassOf

© instance

<«—— rdfs:subClassOf
<——— rdfs:subPropertyOf
_____ rdf:type

rdfs commen

.
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BATR=C rdfs:subProperty BUREFF DU R A AT T T TR

FTIUXH LU T R RZ BT T2 ZLIT I RETHD.

ez, AIVTAEZEDOY —F a2l —a il o T
CLOS DAX7F A standard class D EBI#E[Kiczales 1991]172E
EHECTUEEV. LLAZZ Tl CLOS RIiZEHSh
Mop A7 &% VT RDF/S AR A BHA L IO &L TRY,
RSN TR (D Z L IX AR ATRE ThH D ERIFEIZ,
2R ENTZ LA LR A I KRR I AR A X E TRV E R
bhb.

4.2 MOP L RDF £&U RDFS

(1) A7 ERD))—ADER

MOP3 TiZ 3 X COHILR mop DITALLTAFITA Mop
DHDHN, EOYTIFZAELT rdfs:Class Z#EZEL, TXTD
mop D FATTHD Root DIE T OHEE mop ELT rdfs:Class
DFEBULKTHD rdfs:Resource ®EF LT, ZOLIIZLT, FEL
EOARRE, mop DA T V=7 MERED X T% RDF/S D
0y I TR T AIENTELINTD. 12750 rdf:List I
UV —2Cl372< rdfs:Resource EIRIFRIZ rdfs:Class DFEBIEL
LC Root H FIZEFKLIZ. ZOFMNRD =DDITA, A7
AEERLUIZOL, LFOICar L)y — A& ERLI.
7272L, ZZ T defResource X CLOS TE I, /7 7RAEFREIC
AB TG A rdfs:Class TRE T HbD THD.

(defResource rdf:Property
(rdfs:Resource gx:Role) ())
(definstance rdfs:domain (rdf:Property)
((rdfs:range rdfs:Class)
(rdfs:domain rdf:Property)))
(definstance rdfs:range (rdf:Property)
((rdfs:range rdfs:Class)
(rdfs:domain rdf:Property)))
(defResource rdfs:seeAlso (rdf:Property)
((rdfs:range rdfs:Resource)
(rdfs:domain rdfs:Resource)))
(definstance isDefinedBy (rdfs:seeAlso)
((rdfs:range rdfs:Resource)
(rdfs:domain rdfs:Resource)))
(defResource rdfs:Container (rdfs:Resource) ())
(defResource rdf:Bag (rdfs:Container) ())
(defResource rdf:Seq (rdfs:Container) ())
(defResource rdf:Alt (rdfs:Container) ())
(defResource rdfs:ContainerMembershipProperty
(rdf:Property) ())
(defResource rdfs:member
(rdfs:ContainerMembershipProperty)
((rdfs:domain rdfs:Resource)
(rdfs:range rdfs:Resource)))
(defResource rdf:Statement (rdfs:Resource) ())
(definstance rdf:nil (rdf:List) ())
(definstance rdf:first (rdf:Property)

rdfs:Datatype

ETdfs:seeAlso ==& _rdfsisDéfinecBy drvel

————————

i
0
|

\
\
rdfs:ContainerMembershipProperty

N il N
° “Rfsubject . @BA.
/ //,, - / / ; \\\ ) :::u\\\\_‘:\\
P . g v N RN N
rdfs:domaipr’ rdfs:range 1’ rdfs:label \ rdf.object \\ IR Y L
v 1 v \ N\ N
/ i \ \ N
\ \

((rdfs:domain rdf:List)
(rdfs:range rdfs:Resource)))
(definstance rdf:rest (rdf:Property)
((rdfs:domain rdf:List)
(rdfs:range rdf:List)))
(definstance rdfs:subClassOf (rdf:Property)
((domain rdfs:Class)
(range rdfs:Class)))
(definstance rdfs:subPropertyOf (rdf:Property)
((domain rdf:Property)
(range rdf:Property)))
(definstance rdfs:comment (rdf:Property)
((rdfs:domain rdfs:Resource)
(rdfs:range rdfs:Literal)))
(definstance rdfs:label (rdf:Property)
((rdfs:domain rdfs:Resource)
(rdfs:range rdfs:Literal)))
(definstance rdf:subject (rdf:Property)
((rdfs:domain rdf:Statement)
(rdfs:range rdfs:Resource)))
(definstance rdf:predicate (rdf:Property)
((rdfs:domain rdf:Statement)
(rdfs:range rdf:Property)))
(definstance rdf:object (rdf:Property)
((rdfs:domain rdf:Statement)
(rdfs:range rdfs:Resource)))
(definstance rdf:value (rdf:Property)
((rdfs:domain rdfs:Resource)
(rdfs:range rdfs:Resource)))

ZDEH7 RDF/S FEHDEFD D, Common Lisp DF A
THIER Mop VAT LD - K E DRI AFFOH 32
LIZEoT, HI2ITRLIZEBYOFE RN LL FOINHELNS.

> (typep rdf:subject rdfs:Resource) -> t
> (typep rdf:subject rdf:Property) -> t
> (typep rdfs:isDefinedBy rdfs:seeAlso) -> t
> (typep rdfs:isDefinedBy rdf:Property) -> t
> (typep rdfs:seeAlso rdf:Property) -> nil
> (abstp rdfs:seeAlso rdf:Property) -> nil
> (abstp rdf:Property rdfs:seeAlso) -> t
> (abstp rdfs:ContainerMembershipProperty
rdfs:member) -> t
> (abstp rdf:Property rdfs:member) -> t
> (abstp rdfs:Resource rdfs:member) -> t

(2) RDF/S RN

X3iZ RDFS :4£2 B35 IHV R3¢ 22 F[Brickley 200212
FLHiEN TV /= RDF/S O AHITHS. MOP3 Tk FH
T57-0120%, L FoIolzEzZ Tk,

> (defpackage eg

(:export "Work" "Document" "Agent" "Person"
"author" "Proposal" "name")
(:documentation

"http://somewhere-for-eg/eg"))
#<The eg package>
> (defpackage dc

(:export "title")

instanceOf O instance

<«— subClassOf

\

\

rdfs:subClassOf rdfs:subPropertyOf rdf:type rdf:predicate

2 F7V=r MEMT ST IS D% DRDF/SFEEREEDER



The 17th Annual Conference of the Japanese Society for Artificial Intelligence, 2003

(:documentation
"http://dublincore.org/2002/08/13/dces"))
#<The dc package>
> (rdfs:defResource eg:Work (rdfs:Resource)
#<rdfs:Class eg:Work>

0))

> (rdfs:defResource eg:Agent (rdfs:Resource)
#<rdfs:Class eg:Agent>
> (rdfs:defResource eg:Person
#<rdfs:Class eg:Person>
> (definstance eg:name (rdf:Property)
((rdfs:domain eg:Person)
(rdfs:range rdfs:Literal))
#<rdf::Property.l eg:name>
> (rdfs:defResource eg:Document
((eg:author eg:Person)
(dc:title rdfs:Literal)))
#<rdfs:Class eg:Document>
> (definstance eg:author (rdf:Property)
((rdfs:domain eg:Document)
(rdfs:range eg:Person)))
#<rdf::Property.l eg:author>
> (definstance eg:Proposal (eg:Document)
((eg:author eg:Person
(eg:name "Tim Berners-Lee"))

0))

(eg:Agent) ())

(eg:Work)

(dc:title
"Information Management:
rdf:about
(net.uri:parse-uri "http:/../Proposal/"))
#<eg::Document.5 Proposal>

A Proposal"))

ZDIHIREFODE, Mop VAT LOBEE>TLLFD
JNTNEH DT —HERBETHIENTED.

> (dph eg:Proposal)
(eg:Proposal
(eg:author eg::Person.4
(eg:name "Tim Berners-Lee"))
(dc:title "Information Management: A Proposal")
)
> (<- eg:Proposal 'eg:author
"Tim Berners-Lee"
> (<- eg:Proposal 'dc:title)
"Information Management: A Proposal"
> (typep (<- eg:Proposal 'eg:author)
t

'eg:name)

eg:Agent)

rdfs:Resource

rdfs:subClassOf

rdf:Property

rdfs:subClassOL rdfs:subClassOf

I
rdfs:subClassOf rdfs:subClassOf

rdfs:range

X3 RDF 33X U RDFS DO
(RDFS 4% [Brickley 2002]X9)

5. BhYIC

CLOS(Common Lisp Object System) £ CAX A7 =/ 1
h=v % VT MOP(Memory Organization Package)?3BA 5 &
. Zivk MOP3 LIE55. Memory Organization Package |33
T IBILE S T SNIZFHIR—RFE AT L THY, A¥
A7 VT ubaix CLOS DOV AT MEREE I AZ < AR
FTRDRODAZE T V= Ty T THERETH D, REEE
FAELI=DG, RDF/S OEERDOLEHIZR A EIZEY MOP3 T
RDF }LU* RDFS O7' miyH BRI, 4%ITTNESD
IZ OWL %° DAML-S DAFLRIZH RS ED TIETHD.

6. it

AT, TREIT 0l I ANMTEER L KL 27
LD SR AT DO D—HEL TEMBINIZHDOTH
5. ML UEH OB EE£TH. AV Y=/ R LY MOP
S TIE, BICBEEANEDOICL> TEMiSN/-ta—vi 2
TAT 1T a2 I NIRRT T A Z T 2 — AD %I
FBLEZANRKEN, ba—~ AT AT a2/ N EFEITL THD
W R A A= DIFREHEA 50T, BLOWERT T b1y
BT = — AR D) —F T Tz KPR OB — B %,
TV = Thol- [ LR FHEPREIR I EH OB ERT 2.
N BB LOHEBERIIBIEL AT rY = /M BITHIER
WoeE LT AT 0Tna,

SE 3
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