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Study on Knowledge Query in Personalized Ontologies
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Abstract There is not only domain ontology of shared concepts but also personalized organization of knowledge in dis-
tributed system. Study on personalized ontology is of practical significance. Based on Open World Assumption of dis-
tributed system, extensional classes of peer and acquaintance relations between peers are defined. Class description and
class axioms of personalized ontology are expressed by Web Ontology Language. A recursive algorithm of querying
knowledge in personalized ontology network is proposed, with exploitation of principle of resolution. The algorithm has
intrinsic adaptability to dynamic situation as it is not dependent on central server or distributed hash table. A peer-to-
peer ontology network of teachers and students is given and the knowledge querying in it is illustrated.
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A& (Ontology) f& AT L EEHE S Y 54 87 1 i T8 AL A&
WL HEAARTECIHS MINEE MEMERA
M, UKBHEMXRNARGBITUAERAE . T4
FE SR FHE & R0 S AR 44D B 5K HE & v # (Conceptuali-
zation) | BE i 3t B (Share) , [6] B B 3R B #4 (Explicit) . JE R fk
(FormaD) , FEGH LR T BIB 2R KT RMENT
EUMETR, TAETRE . EaEE N —RGE7EE LA
RER A GERGMESEE TR, IR LOESIRT
REFFBHB LA AR 6, HEE T ZTEB B 2 M.
FERRE A A A 5 |, A AR R S BE X Webl (B
SHRER %, mRX R W) E A Bl
MASSHITAER . FERBBST S, AR R gL Ml
R R GRS, 0 AR R A RKIE T RS B
¥, I WordNet'® . SENSUS"?

EARRRGE T LR A KA, — R AEMN RS
8B MRAMBERCSETE. ERLNIGXRE D BEE
FEHS R TIA, FEMER RS, B
AR BB Tt 32 IR R,

FXBETFMARGEMBE” E LMK SR A&
ZIEI AR R OWL DLV R BEMAMEAH, 2
S — A T T e SR ) A A A I 4% B S IR VA U
o I RA—AN (B0 I G AR 48 1 FIRZE R A 1, LB T
HA AR ERHAMRE AR .

2 PHAEERE

2.1 MEEE

H—A 0 A R 28— P2P W £ P2PNet, P2PNet =
{Pi}icron ST FENEITFSFAE L P, A CHERZE X
Ak P Ak P i — B AR R EBZ MR RER. £
HARAFE 4 2 (universal class) | 25 3 (empty class) R FH
(atomic class) , D & J& F 25 894 B (conjunction) , $7 B (dis-
junction) Fl 7 2 (negation) , Z#iAR & 3L OWL DLIMI (Web
FEESHRTWE L.

WERTRNELRE N, RS PLARTEKP B
kb EFRA, K P AIRIL4EE (vocabulary) B HEF
REFMES ., LZEM X RLHE . S M (equivalence) L F
(inclusion) , A~ #H A% (disjointness) . M i » 25> B (class axi-
oms)iNFE 2,

» Y BRBHEARPR Z BT 863 i H (2003AA116060) PUJ HRHE T H TR (05GG07-006) . BXkE 1H14, BI#E, FEH KT AN

FEAMIE AR TR FESEA AR B LS.
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%, © &M J. A. Robinson F 1965 £ 1 e, B— M4 H
HHE IR BB R 5. S F—3F ¢, Res(q,
PYFR PU (g} MTHMRR.

B AR AR, € Xk P RBTRBES TVe={v
|(v, P, P,)EACQ, B v€TVp } B ERE RS HEHER
5 LR MEME LR RR, LR R 5 HEEERWLES
*. BARERA LR RRASKSE. HETRAEXF I K
Fhlc HEEE DINEH classfy O B classfy. O, Bk
A1,

RecursiveQuerying (q, P)

KR OWL %R
2R Thing
RO Nothing
R classID
B intersectionOQf
BB unionOf
BE(—) complmentOf

A2 ko
Kif OWL #R
EEH 2T = Class(P: A complete C)
(EAHFH (D) Class(P; A partial C)
Zh (=) equivalentClass
BECCSC) rdfs: subClassOf
AHEZCNC=D) disjointWith

{
return Querying(q, {P}, NIL)
}

Querying (q, {P}, )
t

if (JPESP Hq€ P)or (VPESP (gPIE K retum NIL

HEERFRGES, — L EAE R MER S SRS E
BIEEH HE R RIAT R, T 3RAR S U R R AR IR IO 454
PRRRAT S (SRR IR D, X FR R “FF Bt AR OWA
(Open World Assumption) , [&2Z, 4R 3Lk AT ARG 25 B
ANREMGEH TR, A H A FRECWA
(Closed World Assumption) ,

FEFBIHABRR T, — L8 H AR —BR A E
MEBE, N RAFIREERGHNECHBIER. £
P2PNet 1, LAJR-FHE“SPBLI” € SAFBETE A 3 A0 17 SR 55
SR IEIE 10 R P ViewA, H OWL F£R K rdfs; subClas-
sOf,

2.2 MEUFERE

#£ P2PNet 1, — M SR IMA P28 0F, 75 B B B 54017
AEZEMES, MR- LEFEERHRWEFEHE
SARKHTER, KRR LML R, MR E
AT DL SR B 45 2R S ], 75 Gl o B S5 1 338 B O R S
&, DIETESZ L%, iT LIRS B T R . HIE,
THRZERBRHTRBBRAEE.

1 P2PNet={P; }ic1.. 1, WEAK P, WHILER Va,

%

V=LY

HHBSR R (BEH E SN -

ACQ={(v, P:, P;) | (v, P;; PhYSVXPXP, vEP;
NP, i#;}

(v Piy POFNENR P F P, AR, B R GAID)
Vo

3 MilthEIEAHEE

BW=ETHA A Pyo) H P REE, | BRXF, RRIFEILE
VHRETFEBRAGE;: c BFA, BE T XFHIFERM
B BENEMG S ZT0A (o, Pos o) FriR, PATRT A4
BETCHAEFFTI R={losPoyco) sy sy Purca)} o TRE
"ﬁj%/ﬁ‘) Co 7Fﬂ§ﬁ$»ﬁl‘] bh=co» h=co ,ﬁﬁ%'ﬂu%,ﬁﬂﬁﬁ
j‘j_’ll Vo ,ﬁ“P A %ﬁ@]#ﬁy}{;‘@ﬁi P,

¥t F—Lik P E‘J%/ﬂ_‘]c,é\ S(e)FR P S5HELER
HEFBRITE, LORTRIERETRMIFB, SoO=(=
FADRF c PAEEHETE.

TESEAR N R, 3% A 7 % IR 3 (principle of resolution) &
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elseif (g,--€ h retmn {0}

else { V PE SPLoc(P) —{q} URes (g,P) }

if (PSP HOE LocP)) retum {1}

else { V PE SP Loc(®) ~{c€ Loc®) | L)€ TVa}}

it (VPESP Y c€ Loe® =D reim ) Loc(P)

else {

LR= | g ¢ € Loc (PY[S(c) € TV ;)

foreach PE€ SP H c€ Loc(P) H S(© =0
{

if (mGqVvCceP)P-m—qVC)

foreach /€ S(c) Ans (/) «~Querying (I, ACQ(LP),I(q.Po |
)

RR+ (classfy{Ans()))) U classfy(L(c))

LR-LRURR

return LR
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LASUF Alice,Bob F1%%4E Chris, Dora 24448 B R 4%
BICE 2), #HIF Alice BRAMRITE LR, 1 B S AR
214 Alice: G, H iR B # #2411 K Alice: R, Alice; RE Alice:
G. Alice:R 3 AENFE AR HIZIK : Alice: B, Alice: M, Al-
ice: D, A+ HIR M FA4HL AL 181

Alice; R=Alice; BU Alice;: M|J Alice: D

Alice;: B Alice:M=_] , Alice: BN Alice: D= , Alice: M
N Alice.D= |

Alice By M4 50112 R Alice: N, B{E R Z AT H Al-
ice;: O, Alice:O 4R % Alice: C, 18 B Alice: S.ZEEH
Alice: V,

Alice; C& Alice: O, Alice; S=Alice; O, Alice: VEAlice: O

Alice FEETER M ARVF TR ARR TR

Alice: ViewM& Alice: M, Alice: ViewC< Alice: C, Alice:
ViewSS Alice: S, Alice: ViewVE Alice: V, Alice; ViewNZ Al-
ice; N

Bob B —ZHBMERSHIT, ML B C K H R A Bob.
U, K912 F UNIX 5 Hif A1 4 Bob: Q. Bob RAIFFAHE7E
A $tb B4 BT SR AT LA ], BP

Bob: ViewUZBob: U, Bob: ViewQZBob:Q
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Alice BobU _ Igob
Ontology: RC G R=BUMUD,BNM=_1,BND=1, Ontology: ViewUS U,
MAD=1,0=CUVUS, ViewC C_C, ViewV C V, Views C S, |-BQ2__lviewQ< Q
ViewM C M, ViewNC N S Mappings: Bob:U=Alice:0
Mappings: Alice:0 C_ Bob:U, Bob:Q C Alice:G Alice:0

Alice:G Bob:U
Chuis Dora

Ontology: ViewJ S 3, Vieww S W

Dora:L

Ontology: P < DP,

Mappings: Chris:J & Dorall

LS DP, ViewP S P
Mappings: Bob:U N Alice:G S Dora:DP

2 g P2P M4

2k Chris 18 B CAFETEA I Java BFBOTTRIRE LN
Chris: ], Web B3 A1{RZH 40 Chris: W, H397] LAgE A . BP

Chris: ViewJ<Chris: J,Chris: ViewW& Chris . W

24 Dora &40 i AL HE 7 M BF R AE 18 B R RIRA
4134 Dora: DP, £8.35 B 1 43 #t A11R Dora: P #I8 FF it AR
Dora: L, it RAHE B 4047 AR AT LAk 15 9] , B

Dora; ViewP&Dora: P

Alice,Bob.Chris 1 Dora # . T 28 4Y : Alice JEH IRE
Bob ZE#ERZFE WA RE, AN B S EHRERGLHI AR
Bob #1348 , B Alice: OZBob: U, 3 H 1A}y Bob % F UNIX
B HIRIRTIZ , B Bob: Q< Alice: G,

Bob M1iH B D HEBERGEHIRG Alice HEBERFK R
#H16], BF Bob: U=Alice: O,

Chris £ B & #) Java B 7 8+ 517 & Dora 7 ¥t
IR —E 4, B Chris:J&Dora: L,

Dora 88 3K18 Bob X F A BME RS H EHAIR, B
Bob: UN Alice: G- Dora: DP,

4,2 ®BHE

B —AN R P il 354K Dora 2t #1437 = AL 3 A9 AR
(Dora: DP) , SEAE 2 [ M T I HERAN T .

(1. 1)1 48 Dora: P Dora: DP #11 Dora: ViewP& Dora:
P, S£4& Dora 44 Hi 4 #1458 Dora: ViewP,

(1.2) By F Dora; L& Dora; DP, H Dora 5 Chris 3£t E
Dora: L, Z#9" B M iR 4 {& Chris, 7E Chris 51, 1 #E B
Chris:J& Dora: L, Ll & Chris: View] & Chris: J, iR 4 {&
Chris 4 H 458 Chris. View]

(1. 3) W Bob: UN Alice; G&ZDora; DP, H Dora 5
Alice £t E Alice: G, 5 Bob 2t ¥ Bob. U, Z ¥ B B HHiR4&
{4 Alice 1 Bob, Alice 1 Bob 4} Bl 73172 1.

(2. 1D¥E Bob #, i1 F Bob: ViewUZBob.: U, Bob [ Dora
& [B] Bob: ViewU,

(2. 2)7E Bob 1, i FHTEMLET Bob: U=Alice: O, Bob 4%
Y BEF Alice, Alice ji] Bob ;& B1Z5 8 Alice: ViewC U Al-
ice; ViewV U Alice; ViewS, Bob 40¥i%45 51K [F145 Dora,

(3. DTE Alice #1, {8 Alice: RC Alice: G, Alice: R=Al-
ice; BU Alice: MU Alice: D, P4 % Alice; ViewMC Alice: M, &
I Alice ja] Dora 1% [B] Alice: ViewM,

(3. 2)7E Alice %, B1 F 5t Bob: QT Alice: G, Alice M\
Bob 4L 3%18 Bob: ViewQ.

(4.1) Dora M\ Bob fb#EBHBANEER (2. D2, 2), 5
M Alice L EBRFAERG. DG 2), AEKBMTHE
A EERIF R AR (Bob: UN Alice: G&Dora: DP) .

Alice: ViewM[Bob: ViewU,

Alice; ViewM [ (Alice: ViewC U Alice: ViewV U Alice:
ViewS) ,

Bob: ViewQ[) Bob: ViewU,

Bob: ViewQ N (Alice; ViewC U Alice: ViewV U Alice;
ViewS) .

gt YAAREHRNRSAREE TR | AE
2080 AEERN A EESANMER %, AXETF
“FREGERR FERESHXRENRE. Fat, A CH)
FEFFE W3C i) OWL DL R4k, X FAKTE SCITHAL A ik &
BEABKHSHEEL., B FEAXNEE AR TEIR S35
MAHARERSEA AR ERABERNSIAERNME. 5
— L ASCEIM IR A M4, FRIRBERGEMEER. R
AEEEL,
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