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Abstract  Detecting justifications for OWL ontologies is an important task in semantic web
reasoning. Because of the rapid growth of semantic web data and the continuous increase of scales
of ontologies, existing semantic web reasoning strategy has been difficult to adapt to such
environment. In this paper, we discussed black-box techniques of detecting justifications. Black
box method for detecting justifications is based on the “expansion” stage and “contraction” stage.
The “expansion” stage can achieve a superset of justification which entails the target axiom. The

“contraction” stage prunes the superset to obtain a minimal set of axioms. However, the main
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cost of it is the frequent call to the ontology reasoners to determine the implication relationship
between changing axioms and target axioms, thus affecting the efficiency of the detecting. In
order to solve this problem, the definition of the incremental ontologies sequence is given and the
relationship between the maximum of incremental ontology and the justification is revealed base
on the observation of the changes of axiom sets. The generation of incremental ontologies sequence is
mainly involves two important factors: (1) the effective expansion from the successor ontology to
the precursor ontology (it is necessary to ensure that this expansion must be a quasi-order relation) ,
(2) the reasoning judgment on whether the ontology in the ontology chain entails the target
axiom. During the generation of the incremental ontologies sequence, a new reasoning task,
incremental reasoning task, is discovered. Furthermore, semi-decision between next incremental
ontology and target axiom is proven by semi-model which definition is based on the current
incremental ontology and its model. It leads to the algorithm about detecting the super-set of
justification, and the correction of this algorithm is proven. Semi-model incremental reasoning
embodies in: reserves the model obtained in the last time as one of the initial conditions, so as to
avoid the completely reconstruction in the traditional entailment judgments. At last, a new method
to detect justifications which is in converse direction of shrinking process is proposed, named
expansion based justification detection strategy. This strategy iteratively adds the axioms to
detect the common elements of all the justifications for the set of axioms. And then use all the public
elements to construct the justification of the target axiom. We exploit incremental reasoning to
devise an incremental reasoning based on “expansion-shrink” framework and an incremental
reasoning based on “double-expansion” framework separately. The experimental results show
that the capability of incremental reasoning based on “expansion-shrink” framework is better
than the one without incremental reasoning strategy., and the incremental reasoning based on
“double-expansion” framework is best in all of methods mentioned in this paper.

Keywords semantic web reasoning; OWL ontology; justification; black-box techniques; entailments
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IncrementEntailment(M.O” ,a..).

1
2
3 IsEntailment= = False;

4. ELSE

5. IF(A— B is satisfiable for O"UO")

6 IsEntailment= = False;

7 M= getModel(O'"UO",AN—DB);

8 ELSE

9 IsEntailment= = True;

10. RETURN IsEntailment, M;

EIHE 1. F A E KA IncrementEntailment (M,
O s )M BB T 1Y Step 4 Y J5 Ak HG i A IR
FIAR 2 PRZT IR OC AR 9 4 L 15 B 0 T eR B 1 A0 B8
PRV 17, BRI 1 13 (e 1 A AR 8 1 R
s A IR,

EA. R Stepd fE Step | ) if A
SFAFRTHEL Y AT R AL 1 P Stepd B, —EH OB~
e MIETIH 1, AP o XIS R BNAN-B
ST O AN . BT USSR T O'FAN-B
e MBI R % 2 B A MD . MR 2 6 f .M
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WHR NG AEAAR O UO" 2 pi Al

USRS MRS TR AR O — 8
(BP Step D L B#EBIH 24 O'UO” (£ A CB. it
IncrementEntailment(O’, 0", au ) & B {H & False
() Step 3). H5E R KOR [81{H 5 )5 kA PR F0 H AR 2>
) 2800 56 R — B0 IR L Bl MO O F — Ui
H getModel (M,O") B g8 M(E Step2).

AR M OJE KT O R —30 (B Step4).
ARSI HE 3 " i B E O'UO" 5 ASB 2
() P9 26000 0% R 02 A5 oz, i L U i — 2 H e AN
=B XFO " UO" Myl i e ARYE 5B 1wl 0, 2
AN=BXFO U0 IR .O'UO"~ACSB. Itt
Bt IncrementEntailment(M,O” ya., ) 1R [FI{E 4 False
(Step 6) , I % R KR [ 5 J5 2k AR H AR 2 ]
Z TR O 28— B[R] I BRI 24 i AR Sy 2 AR A (Step 7).
WM AN=B XF O UO A A] i L it (Step 8)
O'U0O” =A CB. it IncrementEntailment (M,
O" saew )R BME N True(Step9) . J 5 o HGR [ {E 7R
5 )5 Ak AR H BR2A 8] 25T ¢ R — 2K

2z B 5E B IncrementEntailment (O, 07,
e ) [RIR BB 5 R % 1 o Stepd HH O R BZIHA S
B — 30 B L, i — 2 R L R A 1 4
Y. WCPRE 1 3R R A 2 1 A AT A Y i R
A HERE.
4.4 HESFERERESN

P BRI 2 CRIVE 7 2 451 1 1 2 T 0% A o PR 5
) e R AR 1 CRI B ph R AR HROR B ) Step 4
18 2500 J 2 O WA R 3l B AR ROR ST A B
. XN T—ANKEN m 8 E AT, 5 46
JE PR 15 R 1 B A AR m. GX — )2 1
M2 BT b B AN R 1 PERE 22 0. R
B0 0 RR B 1 M 22 5 R R B A 2T G 2R
SE R b BRI 0 4 ALK A 4 OGRS R
FHHE T2 A5 Y 2 L 4 A S 20 50 AR R M RE
2% 5.

AR R R 2 FERE 1 T B 2R OC AR A E AR A
ERAEA N 4.3 T BT AH R B ATRIRAT IR RE
SEANIAN Y. TERR AL 1 o 200 06 R 2 i ok A H FH E
PEBLEAT ) B U6 RS R R 1 A9 52 2% AR T
S . 1 BRI 1P 2 O RO L 4.3 1Y
P eR R 2 HEAT R E Y L B DL HL A k.

I B 1 02 R R 1 U P R 2 R LT T
| Step 3. RMXH @ M AT A M 5 Oy — Stk tiR

A RE . XA AT T A O m — 1 IR B —
U m YZ 2R A I @ e 19 E . UK 2 3 T R
B2 R ARED L BR T HEAT — BOHE R e AT T
Step5 HIHEE AN — B Y AT 36 L A I 48 F #E 3
B AT UL AR G R 1 B B e — A i m— 1 Ik
ANHIHEATHE S AN — B AT 2 A 0. AH B Y 2 2R
8B A A ) A% AR B v TS AN - B Ry AT 2
RN

I5c TR I 175 150 A2 oA B 1 YR R T R B 2 B LR T
| Step 7, BPALHN 2 Y RTAEAR M 5 O" ) — Bk,
EE AT AN B R A6 2 K. 5 e % 141
o AR m R ] (H R ER 22 1 — SOk A6
T RE. BT R BRI B0 R pR AR 1A AR G b
B 1. 2 e IR 0 33 ol AR o 9] 7 S B AR (K 9] X
A — M BT L R ROR B AR Y I
Hh LU P pRC 2 A i PR AR AR e T L R T A BRI
I 28 2R O FR 10 280 O P B A B AR K 43 B, DL
B 7 SRR ST

5 b NI DL - B — IR IR AR A 2 T2
A ) - A 2R A% S 1) 20 TR 0 A 5 M B 1R L
B B YRR T2 R ) - A A 2 O AT 5 9
1% G5 1) 26000 ) R . 2 A5 R 8 4 P ) 4 R IR AE < R
BB AR B R T — RHE R AR 2
— » DT AE 3 4 1) 4% 8 2600 ) 5 v g — IR 58 4
F R TC AR T

Fl g BAR L 7R 2 &)z . il
g & XK % MUPS h*, Huang 3 1 56 B 24
PEME R R AP CIE 3.2 WANA M LTI D I8 FR R
incremental expansion; F 41 3CHk [ 25 ] B B 0% 14 &
HEF incremental reasoning & {#i F J&) 0 15 5 FL B
(Locality-Based Modules) Itk # /& 8] 2 & 26 & K|
%€ (Incremental classification). 5 & 4 T./E & & %}
23 PR HG B AR X0 AR P Ak 1 1 B AN TR AR SR B
(7 BB CFD) BT A 3 . T DL R AT K I A 44

O 2R R B A P T 3 LR 5 ) 2R AR R e Ty
L AT IX ).

5 HHERTHFEBIZSHEE

A E oA R T R R 0 By R R — ik
TR -4 BRI EE (WL 5. 1) . RS S gk
TR B A T A i R A A - A ROR
JIE R AR e TR R 4 B A 7 ke
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25 BT - AR PR BROR B (DL 5.2 7).
501 “¥-#UERKRAZE

PR I A SRR e 2 B Y 3 AROR
[") R 2 46 G 5 AR A& AN A 1) R iy ] BT fR
WED AR JE RO W S MRS R . 7R
A R M A B e R R R A A Ok R
AT TS R AR R R —
W& CIREXTFAEO R r. N O e
W0 B — AN A AR O BB R B O fil
5 C AR IR O MY k. SRIGTRATIM R O h
TURM I, H BN AR C AR R — 1
I R s BRI O 2 B 28 1 B b E XA
B0y o TR B M — A
O (W e " el T $ B S 1 B Al L IZAE SR M 30k
R h Kalyanpur 8 A/ESCHRE3 TP 45 .
TR

BiE 1 -4 HORE .

A AR O R A& C

Hid . #h O

1. O'<J;

2. WHILE(C is satisfiable w.r. t. O")

3 Select a set of axioms sZ0/0";

4 O <0"Us;

5. FOR EACH axiom k'€ O’

6. O <O —{r'};

7 IF (C is satisfiable w. r. t. O)

8 O'<O"U{F};

9. RETURN O’;

FE TR AR O LT HIR A 0w
P& C. eSS — D PR B Bt (Steps 2~4) , Bk
A PRI R A AR AR O I L e 4
AMBERIEALEHB CEXLTF O KRR L. 15
TGN BE (Steps 5~ 8) , Bk 7E A R % AR i R
FON O B — AL I CREXT O/
ANTT 3 AR S AL . NLJE B C i AR AT R A
A AL HEREA O HE O R T A A
FRHRBI I G0k L 5 A R B B k.

5.2 “ETHEBESEENY -ERKAE

Bk 1 YT K B BE (Steps 1~4) By H i & 4k
R T CBy— AR ATRE/N YA B W 2 5 . H
Y CRERXTHRBHKRPER A a0 :ASB K—
NEFENHEE LB C=A N - B. X A AT g8/ A
AL RS R e IR B — A FRATTESS 3
W T R R B8 ROR 2 B ek AR ) — A — T
12 CRIVRR S 1) 0 T 2 A5 Y 3 S 4 11 5 v (DD kR

B JERE L M — A . R3S T2 AR Y
HR H R R AR TR R O ik (D eR B 1) IR A Y-
TRORHEZE TN B “ W 4" B B (G312 1 Y Steps5~8)
AL LA 3] — > R 1 2 5B B B PR - 4 R OR
T BRI
Bk 2. CITRRORNE R HERL Y- 4R
WA AR OaA IR O R i R AR O 1l B A 1Ak
75 S, B AM awm :ASB

Wi ¥l O
L O <~ 0'<~J; S~
2. O’ <Gen_Great’ (0,0",0",S ,aw);

3. FOR EACH axiom &' € O’

4. O'<0' —{r'};

5. IF (AN=B is satisfiable w. r. t. O")
6 O' <O Uk}

7. RETURN O';

L2 MR REAE O, B A F S S,

B R AR R A P MG AR R OF MR R A
KO" LU HARA B o s A S B. B 56 X 18R A
O FFY AR O R AT 51 S #1741 16 1k
(Step D). F-FIF Gen_Great’ (0,0 ,0”, S, aw) - A
PR 1A B — A B B A AR 3] 2 o B0 AR [l
e 9 B e R A K O BRI L J2 H B8 20 B
Qe B — 1> BT 1 R 2R S WK O o IRABL 25 “ WL Y
Bl O (Step2). FE M HERY 134T Steps3~6 MYICAR
2N BRR A U, 20 A A E AR B e B9 — > Bl

A Y- 487 B 2ROR 5 ¥R TR B9 0 Ak SR s [R]
FEE G TR TR A i 3 & HE R A0 9 - 4 7 B 4R
SR PR TE B AT 4™ 5K 048 B B A 45 X #E
FEAL A — Z2 50 (0 RT3 A2 P A DO A 9 Rk 28 0 Ak 5
M Xof WA E S 1) A3 o, S B v 7 n ] e /N 98 AT
T AR ) VB B A Schlobach & A C#E SCHk[4 ]
KT e R R, DT AR R B 2 B Y
HI S BREE G R R A PR (B8) . 2R IS HE 2.2 7 1Y
AN I A G R AT BRI S 0 E 4 FS.
4 Kalyanpur 55 A AESCHRL3 IR F A3 8l % 1
TR o 1% TR M PR AIE 3 7K BT 4 B B 5 Uk PR HROR 1Y)
VAL QDB S S PE S SN 1) 1B/ 1
245 VR AR . T2 TR R I P T 0 o R R 1R AR B AR
T 51 1 AR et AR

AH F R A B 9 - 4 7 B ROR O ¥ AT 4
(BT 2P B R B B A P A P-4 7 B ROR O s
PEFATE T 2R ] 4.3 7 09 ek %k 2 CHIP RS & HE 2 oK 550
A R 1 R ke AR A R R L RE
P R AR BG4 8 BE 0% 7R HEFLTH A A5 2
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o
=B

. HEBFE N BB PERE UL SAE 4. 4 I R R
Bk RE ST 45 23 A

6 “WHTERTHFREIESHEIE

AN E VIR T —F 5 0 o R AR R R Y
PR FOR R g —“ B T 9k 7 0y 3y SR J7 ¥ (L
6. 190 SRA“ETFY R GRS BB Y- 40”7
LEF T U R B B (I 6.2 35 L BEAS B R R Hb &
PR AR B e R L3 BT RAAE 6.3 5. i — 2
gyt 7R T B A N B HE IR Y T B ROR
P2 IR THR TR EROR O T I 2 4 A Y 4 PR
Ak.
6.1 XHENE
S o B B, FRATTAR Y — A Tk 1y i
FEARSR B i FATid 2 R AR B B 0 24 B B 3%
OSHRARTR (T A By i 2 3R on R AR B 0 B
Ao EZWE HR AP P, B g b 2
A TR I E KRB .

EX TOREEAHD. WK O P AE o J8
TET OMBWBAE aw WA E K o LT
O Hl @ end 1 RHEA B B « € each JUST (g »O).

MR 7 e TR AR E L i — B 4
METAK O MBS aw PR AIEES
Ousiti 18N Ouii = {ala€ each JUST (aun - O) }.

bR b RO SCEE A PRESR B T4 JUST (e »
O) s JIr LA — FRAR MEAA7E & T8 A A 1R B O i 0 2.
HRERRMT LR E L O W —D B8 /N1 F A K
O FHRIM S5 B AT T HARA B a0 5 - 20 2
a NIRRT O KM AR T O B, i
28 PR PRI SR a0 R AL 3 .

E# 3. FindCritical Axiom (0,0 aw).

A AR Oy HARAF ¢ s N @ o 9 F AN O’ SO

Bl kT OMawm BIFEAE o

1. FOR each axiom « from O/0’

2. IF (@ is not entailed by O" U {a})

3. O'<0"Ula}

4. O <0O'U{a}

5. RETURN last appended(a)

B EFAME O M —AF Ak O I K28 B
PR B o o » FRATTIE AT 0K KR 3 3R ARSI 2 B 47 S8 B
O HBME E 2 ac M IE. BN O FEA AR
BN O/O Hr itk $ AT — A 3 o (AP Step 1), 46 ]
O Ul T . R O U {a) Eawm AL

(B Step2) . [ O VS il 24 Fif 9 326 28 109 A B o Ok 33T
O' (B Step3). fEH X — 3t 2, HH O U {a) =aem
(3% 2 Step4). JEIT L e Jg — S WA I il 19 24 B o
IR O/ BN F1(RP Step5). HE4E BREL 3 MYHEA
RATAE T 513 4 gz

SIZE 4. PRAL 3 F&m O RN A o 2%
F Ol @ oo 19 LS FE.

IEW. A E ST BARAL I 4 RIERY. TR,

T AL SR/ AR O 53 AARIE O R
— M.

6.2 ET¥RKBEKRAZE

F52 b B 2 260 H AR 2 B — RO R
GRAR, IO B B VE— DA REE ZA  Y
B PR JE OC T AR FI H A5 A #LOCHE Y. HCA an
FHIH 5.

BlES5 Va€CORIXFO MBBRAH auw R
LY HMNE OATZLT O MHERA M aw i
— AN LB O=]JUST (aw 0.

IE. SRR B T IR AR A — A
HEOAGHE—NTXTAHEO MERAH o .. FIE
B AR AT ST O M (VA — 2 JUST (aa »
O). M E L7 AL B — A A LR T 3X A e —
I JUST (aen »O) s T LUJE T O BIAE— A FRER &
KF O T @ e 1 BN B ROT

A FRIE S R 78 40 PE. RS Ve € O #B /2
FTF O Tl o oo [ EHEN BRI AFAE— DT AR O’ S
ORXT O Mlaw B JUST (aw . O). ABAHHE
EXTHJBET O WME—AHB—EET O. ik
O FO JEAEE 1, B i) — A 4. B LAY Vo€ O 2 %
T O FH WA o RER B, O — & 5l 2 #
JUST (@ - O).

Zi b L5 B 5 133, EEE.

ARG 5 B T s HF P8k 3 3R X T
TR R H bR B H i % B 2 T R e
B3 O ROR T AT DG R b 1 P L A R OO
FHBREL 3 Z 0.0 FO #8434k O F T 58 (Hovh
J H—AKTF aw il OB AR FESD » LUE - IE
T S R /N B RIS DA 4 3 G B0 B

B3 ETY R HORA L.

A AR O HFR A @ o

Byt ¥R T

. J<J

2. O'<d

3. WHILE (|J]<<|OD
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4. FindCritical Axiom(O,0" saen)

5. J<JU{a}

6. O<0

7. O <]

8. RETURN J

EIE 2. HE3IREM J EAEKO ZWE R
N oo L.

. B3 ESEAE Step 1 F1 2 W) AR AL

J FIKHATES O ] MO N ME%kistr
FE AR N BT, B %L FindCritical Axiom (0,0 sa )
TSR AL BD Step 4. ARHE G BE 4 A, R EGR [
AN ERET O WA, T Eth—E kT
O' Wy H—FE i 1 ICE  BFE Steps FREBIRA J. &
JGTE Step6 1 7 .43 B O O AR O i
155 — R AE IS AE — A 5T/ 19 A 405 W5 N 2 o7 8
(IFE Y JC K. KT Step3 WG, 5 — R IE R H £
M B LT T 0 —DBoeE, B OCH A, i1
FH—RAEHIFEHE B T 2 oo I ATEAR R
TEIAGERET O ¥ s T MSE. FIAE O T T B4
1B ARSI 5 A BT T R G T e ARG B
BE R O W3 d . FEE R aw & FREL O K
. TEEE.
6.3 “ETHERESHEEHYNT "IRKAIE

TED™ 45 HE 22 v i W 48 B B, B30 vk 2 Ji 2ok 0 2R
H AR R A O B AT A% AR T L A 2 AR R T
1ot T U T A B 4N B AR B R B b 0 ) L
X F— N E A EAECH m B R E s
W BRI SR AR EBR A m (S 5.1 Wi 1
[ Steps5~8). 5 W4 Bir BEAH LE o Gn 21 %) 6] — 4~ 4
TN m L AR 6.2 4R A AR
T 0 B R HOR 7 SR SR O AR A
BEN mGm+1)/2.

U e N DU /D B R O R OR AT RE R IR
06 PR 38 g I A7 28 BRS A 5 A0 3 O B 2 B {HLJ L DA
TR AR FLORE TR 40K 5 s A X 1% 42
V18 ST 206 % s SR i 0 1 O A R R SR AT
SR 2 A5 75 i 4 L) JEL AR e g 35 1 ke %) B bl
5 W o DA AT R 3 ok e I FH AR 1 AR i L AE

Sk TSI A TR B A B OGE  XC HE R )
FBRATA S 3 LB 3 A M R %L 3 AT T
B0 A BUB 505 37, AT Sk 3/ B 5 ik 3
R —DEERE. FE 3 X T IS 0 Maw
WML MBI 3L T 0.0 Maw — B8

AR L. B 3 MR A O A AL BUH
TR 3 X O T B 25 1 Step2. 7 41 78 F o6
K3 BF L R 3 A Step 2 H G T 2R O R B K AE B
Sk VR FE BRI 2 4 BRIV S A T 04 e R . D
B FRATT S L T A TR G A Y B
ok h—R % 4

BiE 4. L TP BT NG RSO

A ANE Oy REH a1 T AR OO, 57 R 3

HA O HRAKITH] S, BARAH o,

e T T
O'<—J; 0" ST
O<Gen_Great' (0,0 ,0",S,awm) ;
/ /A BRBL 1L A B o 4

3. O <,

4. Algorithm 3" (0,0 sawm) s

/PR 3 ok T

B IR T AR O (IR J& 145 A K 21 i
WIMR A FE YT SR A A O Fi i & A 1A 7 51 S (B
Step D). RJG I ek %% 17, B} Gen_Great’ (0,0 ,0”,
S s @ene ) AL LI T AR 4 388 S5 A4 51) R L e K o
AL 3 F) O R B 1R IR (8] R B JRAS 1A O CRP
Step2). TR kWG IL O H 25 (B Step3). H Step2
3R O O A Bk 3 B A AT
PR B R R AR R TR AR O flH
FROS B o oo 19— AN B Hy . 2 BT LA OY 450 R0 $5 5K B
B de R Step 2 J& — A HRK Bl HE AR 2 B L AH Y
T -4 GORMESE Hh A SR 7B B s T Step 4 2 7]
FH T4 W R 5K T 38 DA i 28 el 7 4 v AR A ¢
B0 5 — P R i .

EIE 3. Bk 4R EE T AR O 4%
HAR AP 0 B — A3 .

IEW. EERR 1O 2 vl B 3 IEHA.

HEEE.

>

N
g

7 XBWEER

AT S5 TR DA (R 7. 1),
SRIG X S SEEL R AT T U B CRD 7.2 ). JE A
T MR IREE i - 4 7 B HORAE 2R T R
2 TR 0 B bl PROR 5 ¥R DA R R B R OR
AT T SRR HE (R 7. 3 ).

7.1 WK R

S DR R A RO TR T R T 4k

FLSAAAR, X SE AR H 265k ] WebProtege
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o
=B

HIPRLZER S — g3 | [a) 2 AR ) w3 6.
MAAAR S L BAR S Bean 5 e % 1 g . Ho,
%5 1 31 (A Ontology #1)ig 5% T AR £ FR . Br i K &
W 35 KU 5 T R (dbPediea) M2 (SWEET) | [ 2
(Tambis) . K 2% (University) . £ 5 (Economy) fl 3¢
8 (Transportation) 4 ; 55 2 % (R DL %1 ) & F fa] Fp
TR 2 5 T R IR R8T 20 1A A A 55 3 51 CRP
AFD G T A RLAAR By 35 2 A A H0G 5 4 41 (BRI
C/P/D 435 ic 3¢ 1 Al A A e 2 W 7 %/ s 1k 2/
SR s — AN g T R 2 B O R IECH.

e W N X B

Ontology DL A C/P/1 N
1 MadCow ALCHOIN® 109 53/29/13 1
2 dbPedia-2014 ALCHI™® 6772 828/3035/1 2
3 SWEET-JPL ALCHOF™™ 3833  1537/121/50 30
4  Tambis SHIN®™ 795  392/112/0 144
5 University SHI®™ 117  43/44/1555 10
6 Economy ALCH™ 663 338/65/482 51
7  Transportation ALCN® 1282 444/105/183 62

Horp AR 2 55 O 2 D3 4] 7 2B G AT B A~
T —J5 R 1 K2 B E 41 MadCow,
dbPedia-2014 %45, £ I 25 & & £ WA X ML A 4K
AT A TR TR AR R AT 55 O TR
Tt R ME 2 MUPS #50K J2& 283 H0E 09 2 5 5 — O
T » 25 0 I 7E AR OC A U 1 b i) SWEET-
JPL A& A University AR 1) 41 A] T 2 A A F7
TEASTT 6 R ME S A B 1. BT DAFRATT B AL 8 75 AF 1z A4S 4
WA SR A 3 H bR 2 B AR 2R R G &
], Horh SWEET-JPL A& BE#HLAE 5 30 A 1 1]
i, University A4 BALA= 5 10 A0 38 H 4.

7.2 HEXH

P ROK b B 32 B0 e B A [m] i A A o 3 AR
A R FA) 5 B b5 2 B 8] 268 16 56 R 19 1 €. 78
BT MR A MARSR B AR — S 2T O AR e e
e JAH L 1) SR AR AR /N AS AT it 2 DR A 4R (MIUPS) Ji]
G, P HE — 25 5% e AR B ) A & AT % 2 (Concept
SAT) [, 5 i B 4 AR PR — BCHEAS U Cconsistency
checking). A T AR HERAL , 40 Pellet, Fact++
Fl Racer 444§ , # 0 52 BLAS 4K — BOPE A 0 42 17 4
AT R MR A e 1 & R MUPS SR fif [a) 8 4%
F. R ARG (R4 A 5 H bR B2 6] 2855
K FR M H E AT 55 7T LA 3 B4 (Bl ] F ki 2 J5)
I T R A 30 1 4 BRATL 0 42 11 58 .

A SO R B T CRI -4 7 HE 8 Y B 4R RD

NS 3CRP I T4 Ji i 3 el R 536D W L 422 0]
FH F 3 BT 45 30 (8 A (R i AL Hp AH 0L 6 2R T BB 2 Ot
TR O, T B 1 2 CHP R 1 2 455 R0 3 o 4 0 1Y
P-4 HE SR B H HEORD RO B L 4 R HE L BT
TSROV K BB I HE AT 55— P B R 3 o . 3R
VT F A5 TR 338 B 4 3 v 95 S 3] 1 2 B TR A i Ay A 1A
MIWT 5 S W PR 3 4 AT, 55 % 0 U2 T 5 4
B A R T S A Y R R P IR T HE . R
JA AR ) OWL APT 422 117 3E47 4 A 52 3.
S B = HERAT 55 4R DO B BT Rt
Trhk THEERZKL FH OWL API ¥ % assertion
B8 SRR i 2 AL I Ah L S 01 I8 L A
MHETAAR ontology 26 1 # A& ontology 26 | 4 Hif
BRI model 2. 4508 25 (19 97) 4 £k H 55 2% Reasoner
K iy Satisfiable J5 ¥ A4 3. 2B AL 4R 41 1 U5
7] 2 AT ) S B AR A — B0 D R B G A R
M5 .
7.3 ZWEHZR

PLTF A SE 5 AE QR BREE R 3817 Dell 28904,
HARBE & 2.3 GHz Inter (R) Core (TM) 2 Duo
CPU, 4. 0GB N1E . #1EZ& 4N 32 7 Windows 7.

FEXRT O B DA e Bk 1R H AT E A R
PR AE S AT I 1 T L SE AR J2 38 A T HEHL.
PRI s AT 52 36 o 72 1 DA pellet 4 3AL S 491 32 47
TR 1T AR I, 5 R SO § B B kR AT .
TR 701 45 0 7 AT A AR R )
HEAT 5. 1 ARy P ok s BROK O ik (R A D AN
5.2 719 Y BE T 2 B AU Y HE B 0 T k-l 4 7 OR
J7 ik (AL 2) i LB A S 36, 3% 2 45 th T P b
J7 ¥R 0 SR 25 X He. B — B AR 1~7 3 5 %
F 1P T AU AR X B — AN AR I L 43 5]
SR TIZ I E T Y By BOFE I L W4 By Bekg iy LA
SOAFERE . LASE AT AR G5y 1 1) MadCow A {4
B AE YT AR HEBL R BR SR B R BT A0 SR I RS N A
“484 /437 FRAEY TR B BEAE R 484 ms, 7E YL 4 By B
FERT 43 ms ; [AIFTHIAPRIC AT A5 2 BFERT 527 ms. JA
LA RORTE ALY IR B R A AR Y R HE R
W (1% L pl ORI E) (26 2 2%/ R i D) ] A AR
TR SR T 24 A5 TR0 1 S 4 5K W 1) B 5k B[R] (5 3 4
“/7 B HTI0 L OGS SO WS4 B B ) s R X
Fb o B8R F T A B B A S B R AR R R A ) A
KeF R — H AR B A 5] 0 3 oy 45 45, S 8 0m) — U
9 %) e 4 By B AR I AN SR [R] s AEL R kg R 5 1%
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SR IR WAC 4 S s 8 4 R T 5 S LARE N 22 00 3 . 23
BT G BURC AR B Be i FE I RS (SRR I (55 3 571
5555 B A B R 5 R T 45 R 3 A SR e 1
“Y-4ETHE L B T A -4 T HE S

R2 Y-EERv ETHRAMBEEN Y -HIER

Ontology No PGk 2 TR Lk T (1
YO G 1,1 pellet ) Yok G 2)
484/43 527 420/45 465

1273/87 1360 994/81 1075

18850/1124 19974
63616/481 68427
4828/609 5437
46468/512 46980
49880/2010 51890

13921/1101 15022
53987/4841 58828
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Background

This study belongs to the problem of detecting justifications
for ontologies in the field of knowledge reasoning. Because of
the rapid growth of semantic web data and the continuous
increase of scales of ontologies. existing semantic web reasoning
strategy has been difficult to adapt to such environment.

Black box method for detecting justifications is based on
the “expansion” stage and “contraction” stage. The “expansion”
stage can achieve a superset of justification which entails the
target axiom. The “contraction” stage prunes the superset to
obtain a minimal set of axioms. However, the main cost of it
is the frequent call to the ontology reasoners to determine the
implication relationship between changing axioms and target
axioms, thus affecting the efficiency of the detecting. In order
to solve this problem, a new method to detect justifications
which is in converse direction of shrinking process is proposed,
named expansion based justification detection strategy. We
exploit incremental reasoning to devise an incremental
reasoning based on expansion-shrink framework and an

incremental reasoning based on double-expansion framework

separately. Specifically, this paper defined concepts of the
incremental sequence of ontology and the semi-model, and
then promoted reason to solve the performance of detecting
justification. based on the incremental reasoning “expansion-
contraction” and “double expansion” influence framework,

Justification and their variants have also been known by
other names, particular, MUPS ( Minimal Unsatisfiability
Preserving Sub-TBoxes) and MinAs (Minimal Axiom set) of
an unsatisfiable concept. A MUPS or a MinAs is a minimal
set of axioms that can explain an unsatisfiable concept.
Thus, the problem of finding the MUPS for an unsatisfiable
concept and that of finding all the justifications for an unsati-
sfiable entailment can be reduced to each other.
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