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A method of maintaining consistency of conceptual model with constrained
lattice

LIU Yong%, HU Yu-peng', LI Xue-qing*'

(1. School of Computer Science and Technology, Shandong University, Jinan 250101, China; 2. Department of
Computer Engineering, Changji University, Changji 831100, China)

Abstract: In order to make up for the gap in knowledge representation in the process of concept modeling based on the
formal concept analysis theory, a formal model of integrating expert knowledge into concept lattice structure is proposed.
Firstly, the original lattice is revised by aligning a set of attribute dependencies with a set of implications provided by the
concept lattice. Then, the constraint lattice is created by using the extent projection to provide change traces. On this
basis, this paper proposes a modeling method based on the formal concept analysis constraint lattice theory to bridge this
gap, so as to maintain the consistency of the conceptual model. This method not only provides a way for domain experts
to revise the conceptual model, but also retains the traces of changes between the original lattice and the final constraint
lattice. Through these changes, experts can track how the concept of the real world is associated with the concept of
automatic derivation. Finally, examples are given to illustrate the effectiveness of the method to maintain the consistency
of the conceptual model based on constraint lattice.
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Input: C, S Output: S.

1 foreach C; € S do

2 ifext(C) = ext(Cy)then

3 if int(C1) C int(C) then
4 Cy + (ext(Cy),int(C));
5 FRid Oy NIE IR RE
6 else
7 if int(C1) C int(C) then
8 Cy + (ext(Cy),int(C) Jint(CY));
9 Fric Cy N S HH s
10 ifint(Cy) ¢ int(C) then
11 if ext(C') C ext(Ch) then
12 L C T MRS, WHERR S TR R O

13 ext(C), int(C) Jint(Cy) = S;

14 if ext(C') D ext(C}) then

15 Cy + (ext(Cy),int(C) Jint(CY));

16 if ACy € S : ext(Cy) = ext(C) N ext(Cy)
then

17 ext(C)(Next(C1),int(C) Jint(Cy) = S;
18 if int(C) Jint(Cy) € int(Cs) then

19 Cy + (ext(Cy),int(Cs) J(int(C) Y
int(Ch)));
20 Return S
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1) 1 B L 1) S MR, N M T 4 R L o —
AN I P 5 B B, L i R — MR L S —
ANEE AR, DT DA B R R 55 R A il 25 (R )
WS, T AN 2 A5 FH i s 81,

I B AR Rl e SR A IR AR B I . W L 2
— AR, o R TE L BIIME R, (15 3 4500 2
HEX, — Vi, b X, Y, © M.OIXRAEE o, 7 A%
HE i 7 25 W BRSPS HE 7. X AN TR T i
F 6 25 H 1) 21 AR i A7, i R — Il i e L
PRFERE B A 18 B4 HA TR e 8 2 RO I R IR 2H 287
33 NARS

MR 45 5 I, A5 PR ok T e ) g VR AR L R
M. S VR OTEAT B A & b i AR R IR 5C i
SRR AR R 24 I 2 M. 3 2 Fh 7 v A F i A 5K
A R ARG BB, N B 1 B 2 Fh 7 R A )

FAK B T8 K/ 2 AT 4L B R A B ACIs
SRR Pl o 24 ) AR 55 1 R 7 A TR B EUAE
I B 5 R A R L 2 TR B 565 2 F o7 s OB 2. R
7, 285 1 AR5 2B S e 196 A £ 26 ) SR 2 1) 1422
WL, 155 K BT AR B I 00, B
B 2 M7 UG IR AR R A B SL A ) R
B2 EIEAT IR, Hh B R UMK d; 177
IR LA IR, BT
di : {mz,ms} < {mu}; da: mg < my;
ds : {mi,mo} < {ms}; dy: myg < ms.
BE; 72 T2 BB AR AR SR A s IR 20 TR R S AE
B, N A (2) 7515 2

) {A Mok AC{gngsh AT Lok

A, otherwise;

AM {9396} A {93,95, 96}
A ¢ {93, 96}; )

A, otherwise;

¢3(A) _ {A ﬂ{QS}a AC {93,g7}’A g {93};

Po(A) =

&)

A, otherwise;

AM{g3, 96}, A C {93,997},
A 7¢— {93796}; (6)

A, otherwise.

(¢) di{m,m,}<{m.}

(@) dy{m<{m}

E3 BUSNREAREE ST
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1 2 3 4
I’—’
I={m} I={m,} b I={m,} ' I1={m,}
E={g,,8:8+8588s}| E={228:81808:} E:{gz’g4’g5’g7}§\\‘ E={g:,8:.8¢}
\
1 \ N
={m,mg N I={m,mg 1={m,,m} I={mg,m,} A I={my,m X 1= {m,,m,} I={my,m. '\
E={g,8:,:818s} E:{gl,g5,g8}\E={g2,g3,g7}\ Ez{gzrgsvgj}—’ E={g.,g;} \\\ E={g,,8:,8:} E={g,,2..8; )
- 7 ( 17 {1 e
/ !
I\ Iz{mlamnms} I:{m]amzsm43m69m8} I={m27m85m9} I:{m57mxam9} I={m29m31m4}
W E={g..8s E={g»g:} | E={g»g} E={g,.g} E={g:.g}
pa. 18 ] N-- 2 .-
- //

1={m,,m;,m,m.,mg,mg\
E={g,}

]:{mS’m57m77m8’m9}
E={g;}

I={m23m5’m83m9}
E={g,}

& 4

LT 1, o, 13, g TR 20 HORE FI AR AL 1) L
ARG 3 R . AEIRAAREE T, g < oy Mapy < apg. AT
LA B2 A& o (L) BLEAE 1 (L) T, a (L) B & AE
P3(L) .

Wops NI AR B H A EH ., 1)
s = o \ b, 13BN B 15 € LHNF:

1/15(14) =
AM{9g3.96}, AC {93, 96,97}, A L {9396}
AN{ys. 96}, A C{93,95.96}, AL {g3,96}; (D

A, otherwise.

TP b1, ba, 3, Ya, Y5 TR — DM HW
Tl 7 VR R S A I 2 SRR 585 1 b 7 = e B A
MR s BICIE 5. B A HIR T e 2 10 29 AOAK i
US55 R RE s TR B 28 29 A 2 [R] (1 28 Ak B
7F. 5 2 0007 A28 BT R kR A AR 4k
Bk,

RGBT o < 0y Mgy < s T 3R
134 0 (1) AR AR IE, 7E abo 2 BN 2y, bg 22 B Jih 0
V3. FEEZ R, 2 4o Rl ooy A SRS, B 56 B oy AN
o WS g Moy FEANE L PRI, W] AR I 41, 4o, s,
a, 5 B s, Ya, V1,0, s B 3E 4T 2 52, 22 4L
B3 4 0 65 R4 B 3 7R 1 (), (b), (c), (d) M R
(c), (d), (a), (b) T J 21| & 4 Ffr 7~ (1) A . 3 7 175 T,
L GRS AT LA [l o T A A0 I ) B

R L RARFILALENIT

&

ASCHEH T — P T AMEB G L K RS
FIHE A% rh 1 77325, AT DR 5 46 1) 485 ) AN AZ A B L
7E. L FERBE A N 8 PO OC R4, 5 S
FEHE LI IR AR & 6 55 R 45 52 I AN [ HE B P,
ZITETRAE T P A L RS B A% — a2
BARBE ) 28308 5K A B & 2 R — 2 Ad
I B AR il — A RS 55 1 PSR A B RS
R B S = (DA TS L B 2 SAV R ]
() A8 A B 8, T 265 2 i 48 D 4 £ i A 8 Ak Lo, (H
A L AR I T AR RIK.

AR TAEELHE LA J7 e X N2, BA
AR AN R0 G 2 TR RO 6 2R, FF SRV XS B 1) 4y
FREEE BIME A . 8 TPt 7 — S R, A
SCHR I 7V AT DL T 8G n e L K AR AR N
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