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Model Checking of Temporal Description Logic ALC-LTL Based on Label Biichi Automata

ZHU Chuang-ying CHANG Liang XU Zhou-bo LI Feng-ying
(Guangxi Key Laboratory of Trusted Software,Guilin University of Electronic Technology,Guilin 541004 ,China)

Abstract The temporal description logic introduces the description abilities of the description logic into the proposition
temporal logic. It’s suitable for describing the temporal properties of relevant systems under the semantic Web environ-
ment, To verify the temporal properties efficiently, the model checking problem of temporal description logic based on
ALC-LTL was investigated in this paper. On the one hand, the temporal description logic ALC-LTL formula was used
to express the specification to be checked. On the other hand, the description logic ALC was used to model the system
which is investigated. For the resulted model checking problems, a model checking algorithm based on label biichi auto-
mation was presented. This algorithm composes of three steps. Firstly, the negation of the specification and the model of
the system are constructed as two separate label biichi automation, and then constructing a product automation for the
two label biichi automations,and the reasoning mechanisms of ALC is embedded in the process of constructing in this
step, finally, detecting the emptiness problem for the product automation, Compared with the model checking of proposi-
tional temporal logic LTL, the model checking of ALC-LTL is provided with the representation ability and reasoning
mechanisms of description logics,and therefore is suitable for the semantic Web environment.

Keywords Linear temporal description logic, Model checking,Label biichi automation, ALC-type, Product automation,
Emptiness problem, Semantic Web
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(517552 50),i=1,2:F 1 = ((F_, X Fp Y X {1 S5 ¢(s, 5", D
P=408),

REBATUELZRFAGIEZRE SR L (4hQ
G-p) =% ( My )N L(Gp), LS BEAERR.

BE—EBPG=(S,3,5,F 0,0, MBTHEE—H
HRE 0 €So UR—MERRE 5 €F,IHHEM » Bl 5’ &7
B, S B S WMRATAR, B4 A ENGRBERIES RS
B, AZEBEER-TRBAEAR, X EAF R,

LR TR B B Ay QG- BIHIZ, BT Y A
G MREFE—FUTENEREE. WRFEXFERE
7B, AKX KRR — B RS ¢ KR, IR 1Z
B, MRAFEXREPREEE, BB ANSME o R AL, |
AL, [ true,

3.3 RHIWIE

1 2. 3 FELRRIBRB B, M ETHREBER
BEBREGE A, HTE APERIERED, HEFEHME
(DWEEFE XM E K —HRIC buchi G351, BRI (D
BB AR

trueM (—haschild (emperor, nextemperor) N X —coup-

makers (emperor)) 2

AP ¢ R EBR OWER—TRETHE, nE

2 B,

init init

OO

O={y, true, Xy O={y,~A,X-B O0={-B} o={}
true A Xy} -AAX-B} Se={} Se={}
Sc={w} Sc={-B

}
e y=—¢ A= haschild(emperor, nextemperor);
B = coupmakers(emperor)

B2 d—eBalfRETER

W8 2 B AL R M RLRG T UARIE biichi B ZIHLG = (S,
3,8 F 600 HR SR A A TSR A A T d 1,
2,3,4;3 0 ¢ B H ALC- M RIS So” TR 1 FITR
A 2RSS F TR 2. 505 3 MU 4 MBINES 0
HERFARCE AR E LT

2 (D =1{Q, { coupmakers(emperor) } , { haschild (emper-
or,nextemperor) } , { coupmakers Cemperor) , haschild Cemper-

orynextemperor) 1)



' (2)={Q, {coupmakers(emperor) } }

2 () ={Q, {haschild(emperor,nextemperor) } }

£ (4> = {D, {coupmakers(emperor) } , { haschild (emper-
orynextemperor)} , { coupmakers(emperor) s haschild (emper-
orsnextemperor) } }

HMFZEING A - M EZES(2,3,4) ), HRER
328 ,G' B B —MRid bichi AZHHLG .

mGE A IERWE 3 FIRMERBEE NI 4 KRG,

B3 FBEIH M QG

B 3 hEAREIRES (), D B RRR MABE i MR
B.GHE § MRELH e AEIA, f0RFE 111,511, 541,112,
512,542 ¥4 ¢ {i & { haschild (emperor, nextemperor) } , ZEAR
A 411,441,412,442 i ¢ {H 4 { haschild (emperor, nextem-
peror) , coupmakers(emperor) } , HAARPRAH (E S E,

B 3 183 A94R10 buchi BN AERBHHFAE K TE
2R 111-221-331-441-541-542, B B — & Z R A 20l
FREESZIBEER , R LABLTE @ ZEAER) M PR ESE . B —2&ik
8 % 42 B . {haschild (emperor, nextemperor) }, { @}, { D},
{haschild ( emperor, nextemperor) , coupmakers ( emperor)},

{haschild(emperor, nextemperor) } ,
4 TiEFiESIEE

LA SHIR B ALCLTL B B H Baader i, 5§
Z BTSRRI A RE A L, ALC-LTL UV B F
BT XARMHE T A AT IS amE, AmeER AR
B ERRE T AR TR B E S . Baader H{EH)
biichi B sIHLIER T ALC-LTL w2 2 0] % & 1 (W) B A o1 1
EM,REWHRTET ALCLTL §iaf7it RiF &, Z
Gy RREMAH T A#REE ALCLTL ) Tableau ¥
FRAEHAETHBTR, SXBTIEML, AXXENRE
ALC-LTL HEERIR [A] RR .

FEHRTMIE , B4t S et &R B RS AT A T
YE EEA WM : Zhisheng Huang Z W EH N LB FHILYE
RI75E8E LTL 5855888 ALC 4587k, 2 TR 5
B AR A B AT ARIE . (HER7XTPR B
FRUEASME S, W R 2P Sl LT MR
W88 T LR,

Ivan Di Pietro 2518 4 S i 25858 CTL 5#RB 48
ALCHRER, BAWAHREIE ALCIHRIENNEBE
AnCTL, F4EH T AnCTL MERBNEYE., AREdER
gl AnCTL A5 I 5] B Ak 8 B T CTL A8 ALK 0 (7]
B, B AnCTL WBERIRS W 32k b FA7E T 34iE X Web fiR
FHAMBIED, XTHATRES HEEOERGNEE,
FEXTABL # A B R BB R B — 4% 3% ALY /Y 2
B, ML TFBERMITAE, X XBFFRAE ALC F1 LTL M &M

MAHRESE, FEAHTET AN ERNELUENE
¥, X FARBAL B LTE B5 IR B — S i ROV RO R AR

GRE ACRUBHET AP ALCLTL MR
WE M, AR SRR 2 E ALCLTL A XX BiE M E
IR, ERSEBRE P IIARRZE M PEN REHAT
BB, ORI T M RETIRAIRB RN GE S, R SE
B BRI AR 48 B B E T R0 ZS 8], JLHGE A TAEIE X
Web FF5E T Xt 5 2 8 Gt i B A4 o 2 7 200 I AR E

ACEEPRAT AR A ERE LR THE
ERMAEE . T2 7R AT i R B IE R
Fi#4T ALC-LTL BRI .
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