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Abstract Description logic is a formal language for representing knowledge and it is a decidable subset of first-order
logic. As an effective mechanism of knowledge representation, description logic is extensively applied to various fields
of computer science. The authors give a survey to today’s researches and applications of description logics,and then an-
alyze description logic in terms of its definition, the basic syntax and semantic, as well as its system architecture and the

role description logic played in the semantics Web and so on.
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Hii#B8(DLs) R B R —MERLIEFY ES
FoR 5 TR & AL 2 UK 45 4 A R TRt P A& 3
EEMARIESH., MRTBE - T KENBBNIETESR
(Frames) .i& ¥ ¥ #& ( Semantic Networks) , T [8] X} % 89 £ 7/~
(Object-oriented Representation) A J2 18 X B HEHE 7 (Seman-
tic Data Models) R Gt BB R , 345t — R XALRY 3
FBHEEIE L. T8 B A RS (concept) \ K F
(role) FiMA (individuaD . R AT — 4 MEESHILRE
Rk, 3 A S R At R AR R T S R AR
MEZER TR RD . MAZEMRFSAET ERKENN
EFEFABR AR E AT LBy ELH H0HME. B
&b, DLs ¥ B A b0 IR 45, BOAENREE T B X SR AR
B S RRAMIRY , DLs BRSO
L HBM TR EEMERE . HEENfME S
2 (classification) , A 7 B P 7] 85, AL & L R DA R sE ol R ol
NEREM -PMETFEETLEORESBZWREWHN TS, BIF N
—ARERPFFRRESZ A TS/ MBS X R, L6
B AR — N EETEE MRS,

3488518 FE (Knowledge Base) 3 % 8 W 34
Thox it Abox, 1, Thox 8 XML ANEBRWTE
& RN R B B — R Abox B A A Y 34 it
BFEA WEF - MEAERRE M S0 LH, RER A MEZE
FHEFEMIE,

BREERERENAEAHARES; A THREMXR
RIXXPHWEE FES BT Thox b it SA A B A ;
FVPE Abox F I FLROMT = 2805 7F Thox #1 Abox b afff7H#E
A HEIENLE
2 HRBIE

EFEAHHADRERY EETE RIS EHREE
HRE, EH BB RAIEL RIE L, BEs iR s
KRR,

2.1 ®WRER

HRRFERTIERGE 20 HE 70 ERABERER
AIC AT AR MR

s RTEBRAOMRERN Y. HPRAETERR—H
B AR R, A Y TIE SR, HR-MER
RIFRIKBE 1 KR, IR AN AT L9 5T, 1R A o) RE B4R A0 iR 4
H, BRI BTA M A,

ERFEEMNIRFE. EFEETERARGHME
FH R T T AR A SR S R R R, T R DA L
i A A R R R R R SR L

FERERERE AT ET AHHEEEED GBXME
(semantic networks) MHESE R 4E (frames) . {Hi FiE XN
FES R ABE T AT L, E LR ARG P RHE AL
AE. B SHERRZERFET - E80IE X 2 em
NRAFELMERTEEN—F, BE . FHTHEARE
A5 (terminological systems) F B384 B B AT .

* YEIF A SREI2E 4 (60273080,60473003) . M AR L AR S (2003010 WHHEE., & ¥ HLHR4, TEHFRFOEELAEE,
s EBLERm, FEMEFREATEE ARBE R IRRE.
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2.2 HRTZENER

iR BB A — 1 E K22 Ron Brachman #1 Hector
levesque ZE L6 M B THIR B T M E /R RE T MM E 2
W2 RIFFFENTE., — A, IRHRESHRTEN L
A RERREATHIE MR B —FH, MR RRES K
55, R B AR i FH U8R B L. (B REA T 2 B B %
FROEARREBEN— A BRI, R KR
FUHER T LU R B0 & BB AU BTERL

BB 1(1980~1990) ; FERFEXT — L8 RAE M LB, [t a0
KLONE,K—REP.BACK 1 LOOM [8~1145 53 b 2 g5 #K 4
THEMAL (structura) & 36 BB, HEURTE FiRE 5L
Xt #ABEF 5989 DLs 5245, i % % 7m B8 1 838 69 DLs, %
ERNE D2 AN STHETFERT.

MrBx 2 (1990 ~1995); FF & T # T # (tableau) 4 &
B IR T — B TR B 9 B 4 (Kris, Crack)
WX AT B AMTER TFGAXT 55 F DLs B HER & etk 3174
B, BAN—ANERE R K I R R B 5 S (modal
logic) BBAEZEH XA,

BrEe 3 (1995~-2000) X3 & Fh F AR EE /15889 DLs, FR T
IFZ AR tableau B35, 3F HLAE 1L 1 #3828 8 2 45 (FACT,
RACE #1 DLP'Y ™) JE R 7 5% #6484k tableau B ¥E i B 4T 4%
fiE. F5h, A3 DLs SRS EBPSI ZRIGLR, UK
DLs 5—FrZ##a] #5g £ 8 Z R % R EHIT T R4 41

2

ﬁ[umzs] R

Brég 4CHAD . IEEF R BA RN ER DL R4, Kb
KA T RARE ST LBR A IRIE T AR ET tableau BFI,
R E BT E AR G 06 32 B 8 B WS T4
E‘!ZJEEL 7.249~-35] .
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T ALC L3 RS i, O FARSEHE /A AR R A R 1E 5
RIX 4. MREH A B #RFEFHE RBERAFETFLER.C
MD RRBERR, T B—WE, Mol LLUHE 1 i
ALCIB¥ERIEN.

$4b, DLs ik A H At 49 # # 4F, 20 number restriction
(Zn RE<n R, XEMERE inverse(R ), transitive clo-
sure( R ), interscction (R M1 S), union (R LI 8), complement
(—R) ,composition(R o S)&, @ #H A MMWIEST, KK
R THRIE T IMRTGES, AR T DLs BER—1 K
KiK.

2.4 HRTENERER

ETHRZEN NIRRT A5 (DLKRS) 1 & — 417
FE (knowledge base) R H B HEIER &, Hh—ANMiRE
ALE A2 : Thox #1 Abox, Thox 1 ARz 46 18 H 64
A ¥FEF (terminology) : Abox 41 & %t MA i) LT 75 (instance
assertion) F12¢ & Wi E (role assertion), H 4k, DLKRS {4t T
FOR 6 R 55, U R X 4 7 (subsumption) % Z& 1 (in-
stantiation) X: & AYFER

2.4.1 Thox Thox H&LE T L B 40 8 (% P i Cinten-
tional) FIiR , 38 # LA AR5 43 Hl (terminological axioms) (17 2
R EMESHEL, —RARIFAHEARFELR.

« #H# (inclusion) ;: CCD ( RCS) . #]40 Man_Human
+ F¥(equality):C = D (R = S), {0

Mother = Woman M 3 hasChild. Person, Ef C fil D &
BME RS BXE,

P —AMER LARAE CCSD'(C'=D), 4 I#H 2
HECLD(C=D), M T L& NAHEE) FA T
BT, HHMYE IWE T g — M08, K I RIXAHE
(FREO MR,

A1 ALC #43B R BESL

HiEE T it wX BT
atomic concept A Alep Human
top concept Af Male LI = Male
bottom concept 1 %) Man M - Man
atomic negation A ANA ~Man
concept negation -C and
concept disjunction cubD cup Man LI Woman
concept conjunction cnb dnpf Human N Male
existential quantification | IR.C | {a€A'1Ab.(ab) € FAbEC) Fhas-Child.Male
value restriction YR.C | {a€AIVb(ab)ER ~bECY) | Vhas-ChildDoctor

2.4.2 Abox Abox H4UE T [ FWIHEI S FE (exten-
sional) F1iR 18 % DL AL A B S AR Rk 2 Bl 3T,
—BTRPUEAHBE AR .

HESME Ca): Tk a BT C, #I0 Student
Joy),

« REME R(a:0):MEa Fb FFER XF . B0 has
Child(MARY,PAUL),
H,a fio BMEA.C REME.REXE.

WF—mE LWRA JECHREG HHER A ]

WEME C@HHF Ra.b), IR 12 Abox A &

R4 TR A I EFR [ Ri% Abox iy — MR,

2.4.3 #EXEHTHRE DL REEM T AR
MRS, TLUG e OB, FiHex#Esn
HEHR, SRJ5 A 3 Thox I Abox (IHEEE. KIS . X 86437 19
FoR—A T ER )L IR Abox BY—BMER I |

A XA WA, e LT, XBHIET
£/ Thox.

B35 R4 (Satisfiability) ISR AEE— A T WORAR 1,175
C Rz MWL E CRXT T RITHEN . FAERIEC
By — AR
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0 & ¥ (Subsumption) . MR F T W8 MR 1L, B H
C'CD 2B E DERTTHESEECIERN CET D &
# T=CLD,

#i% % % (Equivalence) ; iR 3T T P BB MERY 1, %
FC=D,MAHREECHEED XT T EMEN. H
C=,D®TEC=D,

A3 £ (Disjointness) : WIS T T PHIRARAE T,
#E C'N D'=ChLMAHEE CHBEED 6T T BAHE
58

Thox H1 Y EE A HE SR AE 5 3L/ subsumption, BIf X #EE
ZIMBASEE, RWE terminology FHI R K H), X FRAT
UGB HEFE R A 5 . Abox HPEEAST 5 02 AR, K B
— B ERERET R MRS LS. Abox P HEAHE
HEE A FERIR E — S0P (consistence) , Ao M 1R 4 o ) 5 4>
BeREBEZELH—FE B LI (realization) , FI5 # 7 — 1
RSB AR E, 3 4R B MR ZBE K — AL F 5 19
(retrieval) , 248 M TR B A 38 — ™ 45 8 MR 3 B9 B A1 S 401
30 e T 45 R AT LA ) G I R S0 A

3 RREEEINA

FE#E 10 Z4AERTHRBBIEAMT, Dis EENAT
BROGTERE BT FRES RN REEYP K
HEBALG RRE HRREMNARKTFMHESS, B
B, DL #E:h 24544k (ontology) i 5 , 7E15 ¥, Web(semantic web)
L EETERMEM,

3.1 FEIEN Web R

HAT, & AR 8 e, 8O T AT S i
HZERETRLMEETTR, AT Web H3RBUKCR
BBt B TR WY TELR RS F TR S AT
T HEXRE S, 45, Web S FERER{E B IE A R g
KXW EFRAFECHA . FE. B NHRESS. BEHT
XEFRBREZE - MHRER, A URTHEET RIES
. B MATHERE RS R, KBRFEIR E %
HP R R — s, HER w2 Web BT, T HEj
Web RS HfE QAR LUAZE AT E A B (0 HTML) F7 20
RTARFEHITHENERRSTHAAE, AFEANA DK
DY HE B BEEE X R Web IREERETT R, EAH AL
AR R MR R R TTRER LOCH , X & A KRR
FEEENWEEEME SR, N T LI ML MmN T 4
], Tim Berners—Lee F 2001 4EIE R E T H Mg ——
15 . Web(semantic web) U8, & SCT7 4 B 2 24 5 7 4 ) )
VR ERTERNEREEREREE XHE TR A
KT HEYUE AR B AT R E TAE.

B AT k58 B LA B R A R A AR E i
T » 32 {548 DT o N A AR M B ) sh b ORI AR LY . OB T MR
T BB MITE T Web B & ML BT RN, I X BE R
AET S TERASAP L EZALET, K[ Agents
ZIEMF BMEFERFIE R OB EASEEENR
B1_b fit7ic Cannotation) , X FEEE AT LA ¥k 8 & Web A9 agents
Bisdfg, TR — N PRAEALEY R BB BR0R 115 F R E
SHFid. RTREMRIERFIR Agents R X £ AR i A8 5] 74 it
B, B EA RGN, X393 A KT TIER
thsE . AR —FPEETEIE A AR R B B AR
SHEMNBE TR EEX Web b HIEFBEENAEC,
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HU REWIE Y Web f)REBHEA.

i T DLs A LA A4k d2 it B 47 5 SCHY R BR 91E SO R
MBI HETE T B, ] i Franz Baader 1 lan Horrocks % A7
7] R T R BB AE A KIE T M BNE M, 48
H T AYKIE 5 DAMLAOILM 2 b5 k5 7 SHIQ )2 (5]
R FE ML, A M SHIQ 3 444 LA & 75 % SHIQ #
WeH, HOREEE S A TR TR, I B ETE X

. Web BEEMAKITHE 78 BB BH & HEE KBER.

3.2 EEREVMEA

fic & (Configuration) &1 7 i 18 /) — 4~ B, T 5L A SU.
X2 BAH THEMNE L EBEH—LEERRE.
— AT £ 4E (stereo) BOAC B A¥ (configurator) iy 4], Ml ik
TR THRERN F AR g, FENHTET
Tk 48 1 il B 2% K B K R R PROSE/QUESTAR # 4,
B B TR R B A 1L AR i T B S HEE (conceprual
modeling) FAL B 284k 3 (maintenance) B 4 £ [R5,

3.3 EARESLETHER

KL-ONE £t 81 H T 8 SR 15 % 4 H (natural language
processing) FHIIE LR, X EMABHMEENHZ—,
HARE—TMIRERRA - BERHFRHEERELTE,
SRR DLs REBINFLMBHARIBETHTELTRE. X
[33ils 7441,

34 TFYFEHEMET Web IEREHPHIEA

Web B8 BALE A AR, F iR B B AE X NP R T
i TERM AR, CRET R, R THRE
BIIEF RN Web KB FF R AR IR HE T F Fl &4,
L34 e R T WA E T # A 4IE T O A DAML A
OIL,

3.5 FEMIEERHNR

SCL35 LB Tt & B 7 845 FE (data bases) P E B
Wi B AR AR 55, 9%« (1) 327 S8 ol TR 0 2 b 4 el
RISANS; () #5 B MEIRRIE: (DR R,

T AT LA A OGO, T AR A R AL A

4 FERFPEOHFRARK

B8 (Fuzzy Description logic), #RBHEEE
AEPEE IR RES AT ER LA RS  FFEMERE
AERNE LEERE - MRk RER TGRS, B
W, BT, B, AT R BB SRR L e H W
AR STA] L AR A8 0 RO TR R X B LA R AR R
AL 3R, 45 ]oi it B 4 SN B B 45 & ok, IRt —
A EFRESE, 72 DL ALC WHRE 1 X T fuzz dl KIEHANE
o LA K A s B e B 5 A — R AR B R T 4
THASTRIHE S 0 F R .

B} A5 3518 8 48 (temporal description logic), A. Artale
E. Franconi 8§25 T —MIHHRR R4, AN RARNF &
BWRE ERMUH RS E—EX, ATRERRRTE
WFTH S EL AR B3 S XA R B S SR, AT
BT —MBEFMEIRRTA ik, X466 TN AT AR
# DLRus R HAEMIES .

A RZE H (dynamic description logics) . H FHiHE
By RAEfRFABEIR, Ak Wolter Z¥E U 3 g
HEETHHARBEBE TRARKENFEE DS, HIERT
fERERIE T, SR AEURAT 4R B B8R AT ) A0, b
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R B M AELE S PDL AL & 48 1 T A HRBAE,
4 T REHE B SCRITT 3526 B, 51 AR AL B 2 A
B A T EEHRBEER, TR EEEITHRAET
ERREGHR, Bl FEHN TS PERT SEAH
N AR B

HHRIE EREHIRFR OG5, kB 81
10 BEREF AN DG, EEHEMALTF 4. (DF
YOI R - ML 5 (2) 38 43 M 4 36 2 R AR I F
U (DRI TH IR S . ACRIEMR T HikE8
fy B AR PRy 78 G I 0 S PR VBT 5T A SR BN MBS AR
BB, WAL B RN R, B R A
EFEATR THEEEFE,

2 % 3

1 Description Logic. home page http: //dl. kr. org/

2 XA, B . BTRABENSEERMS . TR %,
2004,31(8)

3 Baader F, Nutt W. Basic Description Logics. In; Baader F, McGuin-
ness, Nardi [), et al. eds. The Description Logic Handbook, Chap-
ter2, Cambridge Univ Press, 2003

4 De Giacomo G, Lenzerini M. TBox and ABox Reasoning in Expres-
sive Description Logics. KR 1996, 316~327

5 WA, WMEATEAE. MEHEM

6 Brachman R J,Levesque H J. The tractability of subsumption in
frame-based description languages. In:Proceedings of the 4th Na-
tional Conference of the American Association for Artificial Intelli-
gence (AAAIL-84), Austin, TX,1984. 34~37

7 Baader F, Horrocks I, Sattler U. Description logics as ontology
languages for the semantic web, In: Hutter D, StephanW, eds.
Festschrift in honor of Jorg Siekmann, Lecture Notes in Artificial
Intelligence. Springer, 2003

8 Brachman R J, Schmolze ] G. An overview of the KL-ONE knowl-
edge representation system. Cognitive Science, 1985,9(2):171~
216

9 Mays E, Dionne R, Weida R. K-REP system overview. SIGART
Bulletin, 1991,2(3)

10 Peltason C. The BACK system—an overview. SIGART Bulletin,

1991,2(3):114~119

11 MacGregor R. The evolving technology of classification-based
knowledge representation systems. In:Sowa ] F, ed. Principles of
Semantic Networks, Morgan Kaufmann, Los Altos; 1991, 385 ~
400

12 Schmidt-Schaug M, Smolka G. Attributive concept descriptions
with complements. Artificial Intelligence Journal, 1991,48(1) 1~
26

13 Donini F,Lenzerini M, Nardi D, et al. The complexity of concept
languages. In: Proc. of the 2nd Int Conf on the Principles of
Knowledge Representation and Reasoning ( KR-91), Boston,
MA, USA, 1991

14 Hollunder B, Nutt W, Schmidt-Schauss M. Subsumption algo-
rithms for concept description languages. In: ECAI-90, Pitman
Publishing, London, 1990

15 Donini F, Lenzerini M, Nardi D, et al, The complexity of concept
languages. In; Proc. of the 2nd Int Conf on the Principles of
Knowledge Representation and Reasoning ( KR-91), Boston,
MA, USA, 1991

16 Donini F M, Lenzerini M, Nardi D, et al. Tractable concept langua-

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

D000 http://www.cqvip.com|

ges. In: Proc. of the 12th Int Joint Conf, on Artificial Intelligence
(IJCAI-91),Sydney, 1991. 458~463
Donini F M, Hollunder B, Lenzerini M, et al. The complexity of
existential quantification in concept languages. Artificial Intelli-
gence Journal, 1992(2-3):309~-327
Schild K. A correspondence theory for terminological logics; Pre-
liminary report. In:Proc. of the 12th Int Joint Conf. on Artificial
Intelligence (IJCAI-91),1991. 466~471
Horrocks I. Using an expressive description logic: FaCT or Fic-
tion? In;Proc. of the 6th Int Conf, on the Principles of Knowledge
Representation and Reasoning (KR-98),1998. 636647
Haarslev V,Moller R. RACE system description. In:Lambrix P,
Borgida A, Lenzerini M, et al. Proceedings of the International
Workshop on Description Logics, Linkoping, Sweden, 1999
Patel-Schneider P F. DLP. In:Proc. of the 1999 Description Log-
ic Workshop (D1.799), CEUR Electronic Workshop Proceedings.
http: //ceurws. org/Vol-22/, 1999. 9~13
De Giacomo G, Lenzerini M. Boosting the correspondence be-
tween description logics and propositional dynamic logics. In:
Proc, of the 12th Nat Conf. on Artificial Intelligence (AAAI-94)
AAAI Press/The . MIT Press, 1994. 205~212
Schild K. Querying Knowledge and Data Bases by a Universal
Description Logic with Recursion: [PhD thesis ]. University at des
Saarlandes, Germany, 1995
Borgida A. On the relative expressive power of Description Logics
and Predicate Calculus. To appeat in Artificial Intelligence, 1996
Pacholski L, Szwast W, Tendera L. Complexity of two-variable
logic with counting. In; Proc. of the 12th Ann IEEE Symp on
Logic in Computer Science (LICS-97), IEEE Computer Society
Press, 1997. 318327
Gradel E,Kolaitis P G, Vardi M Y. On the decision problem for
two-variable first-order logic. Bulletin of Symbolic Logic, 1997,3
(1):53~69
Gradel E. Guarded fragments of first-order logic; A perspective
for new description logics? In;Proc. of the 1998 Description Logic
Workshop (DL’98). CEUR Electronic Workshop Proceedings,
http: //ceur-ws. org/Vol-11/, 1998
Gradel E. On the restraining power of guards. Journal of Symbol-
ic Logic,1999,64.1719~1742
Welty C A, Sofeware Engineering In: Baader F, McGuinness D,
Nardi D, et al. eds, The Description Logic Handbook: Theory, Im-
plementation and Applications,chapter 11. Cambridge University
Press,2003
Rector A. Chapter 13: Medical Informatics. In: Baader F,
McGuinness D, Nardi D, et al. eds. The Description Logic Hand-
book: Theory, Implementation and Applications, chapter 13.
Cambridge University Press, 2003
Borgida A, Brachman R J. Conceptual Modeling with Description
Logics. In:Baader F, McGuinness D, Nardi D, et al. eds. The De-
scription Logic Handbook; Theory, Implementation and Applica-
tions, chapter10, Cambridge University Press, 2003
McGuinness D L. Configuration. In; Baader F, McGuinness D,
Nardi D, et al. eds. The Description Logic Handbook: Theory,
Implementation and Applications. chapterl2. Cambridge Univer-
sity Press, 2003
Franconi E. Natural Language Processing In: Baader E, McGuin-
ness D, Nardi D, et al. eds. The Description Logic Handbook:
(FHE 2251

197


http://www.cqvip.com

AR ERE RS, TUBR—H v wn
@' B an s, HUR— IR A (%56 R AT LU AT
T—#MEH.

W R B T R #5142 B 7% (shortest-path al-
gorithm) , FR R W, A RIZ m=2, BB LW B2
% arg min, s |s| . HABRAHEE A RTLAE 58 FEK 2 1
R, 2iA=(ar | la) TR A BF[E 8. Fabian
IEH 7 R R o M S R . Ala, SEATLAE R
HiEmE s, BENERARTTURER.

((a,lak)"_r,\)j, l=_]

(S,\)i= ((a,|ak)7lx,1)k, i=k (7)

0, otherwise
AMERIE, i EIR BB TSR A fl s, BINFXRER.
ASAIIA s
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LRRAFER G- B LR ARNMIA P-Overcomplete 4
4 » F F Mathlab6. 5 #£474369 , 3 7E Centrino 1. 6G,512M ¥
PC a1}, ELRPNEE =3 Mim=2 HIEE. LB
3 HAEEETHRAE - ANFEE, AR EEARSL
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BIER“S BRI B A RS RS " I RE M How
are you today”, {lI[& 3,
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MEFRATIREE
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] 1IN
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HREA

D000 http://www.cqvip.com|

s

Bl 4 R P-Overcomplete 47 2MR 45 R
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4y® . P-Overcomplete H1 (1 EHD4F-8 H 1 HigF A8 4> A (AT AP
SR IHMEZEARBHER. A TRXMTERATR
MEFENLBER, B B AR AWK ET B FEH
WEER—%, AHEH T —FabB Overcomplete ICA [b]
HERH R, SCPRYSERUWEE T P-Overcomplete Z5 M BEH R
IR A B SRR AT .
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