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Abstract

REA(Restricted Entity Aspect) model i~ a knowledge representation model to
classify the aspect type, the EA model component, into five aspects(IS-A aspect, A
-PART-OF aspect, attribute aspect, role aspect, and operation aspect).

EATPS, the knolwedge representation sy'stem, consists of user interface module,
knowledge creation module, instance maragement module, schema management
module, and integrity checking module,

EATPS creates and manages interactively REA model based knowledge base.

This paper shows the structure and functions of EATPS, the design and inter-
active construction of the knowledge definition language EAKDL, the functions and
algorithm of class creation module, and the functions and algorithm of instance

creation module to include inheritance inference mechanism.

REA zae EA mdo) 74849 203 4828, 42, A-PART-OF =4,

IS-A 54, £4%4 5o 54 2908 24} maeloh, EATPS & 444 alesjo] ~

27



28 24 M5y EESEREEE
2E, AAAA 25, QLB e B, £7op Fxde] 2E, FEAEAL e 5
N wEE TAE 258 488 8oz REA melo o s of 314 (interactive) &2
A A ska e gt
2 oo EATPS o 743 715, =4 A2elojql EAKDL ¢ 72 4 cfsh4] 3
4, A4 2Ee) FA J1E, Fals 4 2 JEn ¥aelF, 2dn 4EFE
o7 =8 £9ld el mE s A 2EL V) W daEEE A A sk
LA 8 shul, AL WA dubH o g ohaeE &
M-S Zheo),

EA (Entity Aspect) =.5-8 4] =& 7h=| 73
(System Entity Structure)e] 7 {9, 11, 17]
A EEE 93 zag) &2 24
=, generalization, aggregati-
s T
A A A 25

o A=

O

S =3t A
g 7HA,
on, multiplicity -2 74 &4
A E o} 20, 22, 23, 24], A gk

PR A e R4

Generalization 7 -2 IS-A A& vheld
= EAs g eR FEAEE e AR E
ghite] FH AR AT TR A
o]ny, aggregation §d-& A-PART-OF
FA A o] 4 sHA Fabo] A&

Mg FEste F gol o9,

=N
=
AL

£F
S

3t

N

12].

o] 2 AAAS] AAS chr SHel A

,Z]-E 2}
[ l 1 [
R I s e Rk U R s s bl & 25 PR
| I
i)
[ 1: A4
<> =4

I 0 | R ) S i

2% 1 AER

it REA 2H9] <



W44, B2 % A Aol 2 T

& 9% A4 e deisk A4y 29

el 3, Aol e A3 o)
Ql A FEE &4
[20, 22, 23, 24] Se, 01 EAE_—J o
o] EH)at opabrba] 2 ) oF S, e 4
o] EyEg e elste], 1) A EHY
2o elgjre] maara, 2) A8 TR A
4, 3) end-user 7} A4 A RE FE5-d o
3 B4, 4) TR e 0134? 59 A
5ol “é’*gﬂﬁ}[w 20]. =
EHE 7H1ﬂ %‘-%9] +A =
E3te] g &=n, d4Em, A-PART-OF &
H, IS-A W 9 $439 52 b SHe=
w23 REA =9 (Restricted EA =3) 744
o} AAESHI18], I oAEM 17 12 AE
ap’e| fst REA 798 vepich,
EATPS(EA model To Prolog Knowledge
base System)= REA m.aof 2|3t 2] Ao

1
dAa] A AN ER AsE o8, 1) S

EA =9 Zlﬂaﬂom&} csbAl A4, 2)
, 3 =7
4) £7|aket
o] WA A 4-%1}9}4 of BHE F3h

3
EA (dynamic) ¥17

Al ] jo
A4 AFRA o )5S A,

AR BE-2 A4 H ] dojql EA-
KDL(EA model Knowledge Definition Lan-
guage)o| T35 ARg-abe} of3p] o2 A5}
wx REA = 7]ute] prolog A A #jo] A&

ety B2 it Lo AR P

F HASE J5E BFHn, AEAs B8y

2. AMEY Al&Hle] 713
EATPS 9] 34

Frost[4]7}
229 KBMS(Knowledge Base Manage-

2} Al o] £0] 37HA] QAFE

AN A4 ujo] £ AJL£EL A}

ment System),
T E

ARGt A o)Al o] Zpedof Q1B H o] £ 8k A 3t
Al Bl g2k A o] 4= gl B e| e off o] 5] H o E]
o} -2 2F(access strategy) ol 3 4 E o] £2
Al zo] ola] e, A He] e T *Vé
(simple fact)S3 «ubi-2 (general rule)&
2 AR, F29 525 Y H-4-L FEalAo]
g5 "ok, KBMS 7} 24 e o] £ef A
A 2248 oo F2 A= 5% (integrity
maintenance module)ol] 2] ] =} 4] a4 o] £~ 2]
B o] A AREH o 7 A abg o)

AREAp7E A A el £ AAE w9
£7|ut o Ef|o] 29k A EHA Elw], A-E-AF7E A
o3k 2| A Fxe] FAH o] A 22 Y AtxH
1 KBMS ol o] 243271 345 o,

o] - , 1 A4
Tx, AAEH) A 2 g s

9
2) AAA ) A4 QA 57

Nuror A4 d L6



<=y BRI

Alo g EATPS(EAmodel To Prolog Know-
ledge base System)-3- 48] 2.2},

EATPS & 13 20| A4 &} o] 4187} ol via]
ol £ RoE, NAAA Zg, JdLH A FHeE s,
£zluk #e] Pw, TEA A4 2Ew 52 5

g2 FHL A4 AE o)L BEL 4}

LA ol A el %4 (menu-driven) 2 & X] £H]
Neg Nt 98%E gech

A4 252 EAKDL(EA model Kno-
wledge Definition Language) 2 425 47|
ob2- Hg sl v, E2 AREATt sk o2 A
Hold 4 QEE chlista Feolwl A

TS
A 425 prolog x| Alslo] 28 WA Js

e
.

EATPS 3}+74

A4YY 2w
2
R
A} 2} ol A £ g S=Ne} xéc;g 2}
2l 2E R
“g‘ E}
=} ‘ﬂ 7l o} e -
Eal 25
prolog Al &
2% 2, EATPS o) 34 92 3174



1445 2 R

Aol FHS 97 2| 1A Aoish A4 P4l 3]

3. A Aedele] 72 4
A Aol 22 YA

3.1 74 gelelels) 72

EAKDL(EA model Knowledge Definition
Language)-& REA =8 Auo] £~ F2E2 7
Hope Aol 2y Fes Hojrae dods
Aol Fz e ipelch e~ ﬁghli—
T2 is-a S, a-part-of &9, £4=
U FgSH A s 2H

U

W, dAarER :
Fozs T rd wet TeHAE7t A
SRA & vEbd o2 A 2ot YA
Fddrh Jdads FojFre damas) F
o] WA, Ee L AEZR] WA E e
o, gols = At Aae £ Fe s Y AR
L2V E is-a §9, a-part-of 9, &4
54, 5 W A4Sl e gus ¢
Z5 A ok

[Z2f~2] EAKDL Ao} 72]

CLASS: 2 -4
IS A: &%) a9~
A_PART_OF: 53 Za~
ATTRIBUTES:

NAME : <49 1
VALUE : 44k 1

VALUE: <42 n
ROLE:

role_l:-op 11, op_l2,--,0p_11

role_ m:-op_ml, op_m2,-,0p_mk
ENDCLASS
fle] Fxo4 IS A, A PART OF ATT-

RIBUTES, ROLE 52 717 263 veby
1, role_i= ] d&& vehdiv, op
L - op ik 47 Ze4e 9% role ig
Ty akr] §17F dAbg vhepbd o)
of 7]l A4 CLASS, IS-A, ATTRIBUTES,
NAME, VALUE, ROLE &2 (444 ».&
o8] ARGaboll Al A4 =, Felad, 49

fﬂi<L“iﬂ¢,%ﬁ%$

J—gH/-o

£4 %k 4, role
_il-op il - op ik §-& ARETh oJE shA)
Hk, ool g3 o] 24 27 19) ‘AExPe) o
gt EAKDL 2= 23 33 2t} S84 ‘=
R e e e
IS A 25 @A glonz FEae) g, %
4, A_PART_OF =12 mE 452 A4

4 (inheritance)ol}l &) ‘22’ ‘W £ ‘Azap’
W Zp7y Aoy, 8 3of ek EAKDL 72
2] S 17 49F o)

e, ol 2E -

7 gk,

o] EAKDL o] 7%= the

l INSTANCE: ¢l 28 21
|
L IS_A A Eaﬂiﬂﬂ
A_PART_OF: /* 4 Fol ) B8 A9




32

CLASS: g4
IS_A: none

ENDCLASS
CLASS: A5t
IS_A: &7
A PART OF: none
ATTRIBUTES:
NAME : 54
VALUE : _
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<knowledge-base-schema> : : = <classes-schema><instances-schema>
<classes-schema> : : = <class><class-schema> | <class>
<instances-schema> : : = <instance><instances-schema> l <instance>
<class> : : = CLASS : <tring>
<is-a-clause>
<a-part-of-clause>
<attributes-clause >
<role-operation-clause>
ENDCLASS
<is-a-clause> : : = IS-A : <string> [z
<a-part-of-clause> : : = A_PART_CF : <string>
le
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<name-value-clauses>
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<name-value-clauses> : : = NAME . <string>
VALUE : <string>
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<name-value-list> : : = <pame-valu:-clauses>
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<role-operation-clause> : : = ROLE :
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<role-op-list> : : = <role-op-clause;>
le
<string-list> : : = <string><comma-string>
comma-string> : : = <string><comma-string>
le
<instance> : : = INSTANCE : <string>
<is-a-clause>
<a-part-of-clause>
<attributes-clause>
ENDCLASS
<string> : : = <character*<string>
<character>
<character> : : = 0 |1 |2 |3 ]4]5]6]7]8]9 |
alblefalel [g]n]t]i [kt |m)]
nifofp|afr|sltlulviwlxly |z |
blank | - | _|*|/|=I<|> |$ |wW
2% 5 EAKDL ¢ Syntax o] tja BNF
3.2 prolog A A¥le] 25 2] W3 ) 3elel clause 5-& ATTRI -3 24 s ]

~E 4y, role(%aﬁi, 9 ) e

3. 18 A4 AA st EAKDL Ao tzs 4 clause 52 ROLE +
wlo] o) el 28 A b7 Hal 1Y 6 cf,

o "3 o7 Sl 98 prolog @) clause = &, operation(Za 2, 93, 34N 3ejo)
Hog Watsc) clause 5-& OPERATION 23 A 4lsjo] A&

H2hEl class(Z# 4) &elel clause & 33 4 3}1 instance(q) <8 4~%) &1 clause
CLASS & A 4ujo] ~5 34 6‘}“4, is_a(& & INSTANCE $-8 = 4lsjo]~8 843t
A, A9 ) HEje) clause 52 ISLA ok A £EL0) ol it B dneE 2
- A A Hlo] 8 A3t =3 a_part_of o] £91% ArEFEE o7} Zo) o) 4L o

#ele] clause 52 A PART OF -2 x4ls] £ 5 A9 e Sa
ol£E WAk, attri(FaL, 4%, %4 attri(el 28 &, 49, %



36

oY,

i{;‘:"

=
Bl
)

BERERE

prolog #] 2} | o] £

DL =& C Z:Zi >
EAKDL= &l r ) clause = &
CLASS: ¢ classlc!
IS_A:sc is—alc, sc)
A_PART_OF: ac a-part-ofic, ac)
ATTRIBUTES:
NAME: al attrile, al, vil
VALUE: V1
NAME: an attrile, an, vn)
VALUE: vn —
ROLE. role(c,‘role_H
operationlc, role_1, op_11}
role_l: op_11, op_12,-+,0p_lk operationic, role_1, op_1k)
role_m: op_mi,:----- ©0p_mk rolelc, role_m)
operationlc, role_m, op_m1}
ENDCLASS operationlc, role_m, op_mk]

27 6, EAKDL -1-==2 prolog clause s{El 2. & i3+l of 7hu] &

of ATTRI 28 x}4]wjo] ~& A=} w2l
}2) 2 Qe o] A PART OF 2o ot
ARE AE AgE o AR A4 1]
-2,
_1\

.
: I
), a part of(a) =8~ 1-2),--- a part of

-, 1-neol 3 7 a part of(al £ H -

AEATE AR R BT B 02 24
o)~ g Ael Lube abg e 13 7ot ek 4
S A zmo] e 44 FoFE
EAKDL 0] wheb o2 % (Fe) 20,
A9 Fels 49 9 A4 A W A4

5)E A A28 2ok wlo] 2 F WA



1448, B2 0

2

o

A 9 /—\ \

Aok 9 A8 Y

EATPS

EAKDL -zA) A

-
T

Els

=& A% A4

a5 7, EATPS o A2 44 25¢ 53 REA B Aajdjol 2o gi3}s] Ay

Ak
R . Fe| 4
2 K 5 IS_A Y
a Ql . ROLE e
4 j ol R OPERATION  #-3-%]
N - g s A_PART_OF &3z
~ ATTRI Y
INSTANCE ~ ®.-2x)
a3 8, AMAN RES 74
ki, EAKDL %% REA w4 A 4)ujo]~ ol Amfo) A= Alfxfol A
= ke 2 e £57ke] REA 79 72 23 715 A9
= 43k ok e REA 5.8 o] A< e RO R B R
(inheritance) D%}?»Ll%% o] -§-3fo] ol AE £ i Z A o) A5R s EHE
2 Ao g e A5 QA AT o] ol 22 F23} 47
o A4 se] vt REA mrl-7x2 345 e Ea e et
A AP mE-e 3 83f Zro] QlE|#o] L LR A o] 2w
T A BE, RS QY REER A ~ EAKDL &4 4
o}, = darel g 13 g,

£ E £ E
o2 & 02 ©° ©° 9o
MY N

E =

o4

A]
=~
Al
&
Al
e
A)
~
Al
=
Al
=

Z E
[oF

Aol 2 443
m T4 BEL AR
EAKDL He)71z2
© 24 prolog A
th o] 2ol ¢
A 7} 2] A 0]
off 2 gk A}-g-=fefe] o 3}

A A w0 = 80] 34



38 7} 2a . 454 BECARIE e

daela 1 dizby FiE Y Zs

REPEAT
1. WRITE “CLASS:” TO =z
READ Z#~ CN FROM 7i®=
INSERT clause class(CN) INTO CLASS H-gx]4lujo]L
2. WRITE “IS-A:” TO £2#
READ 4% Ze¢4~ SC FROM 7:iE=
INSERT clause is a(CN,SC) INTO IS-A =] 4sfo]
3. WRITE “A PART OF” TO 23l
READ £ Zs~ AC FROM 2=
INSERT clause aApartAof(C, A() INTO A_PART_OF Hodoz) Al o] £2
4, WRITE “ATTRIBUTES:” TO ==z3
READ Continue FROM 7]8:
/% 4 Continue = #2317k 40 & Al A A Z
ReAbe] o] Bg el = Bl E A,
Continue < > “Q”: &4 A <5 A 4|
Continue = “Q": &A™ A A £X
< hepdloh &/
WHILE Continue <> “Q” DO
WRITE “NAME:” TO £=#
READ #4493 AN FROM 7 2c
WRITE “VALUE:” TO #.1i#
READ <4%r AN FROM s 5z
INSERT clause attri(CN, AN, AV) INTO ATTRI -7 +juo]-
DOWHILE
5. WRITE “ROLE:” TO =3
READ Continue FROM 7|3 c&=
WHILE Continue <> “Q” DO
READ =8 “role-i:op-il, op-i2,--,op-in”
FROM 2=
INSERT role(CN, role-i) INTO ROLE H-Ex]4efo]£
FOR j=1 TO n DO
INSERT operation(opij) INTO OPERATION §-#x]4# o]
DOFOR
READ Continue FROM =¥
DOWHILE
6. WRITE “ENDCLASS” TO =z3
UNTIL Za~ 4488
RETURN
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REPEAT
1. WRITE “INSTANCE:” TO - =2z
READ ql4e~ IN FROM #|.tc
INSERT clause instance(IN) INTO INSTANCE =H-id4lwjo)~
2. WRITE “IS A:” TO £=za
READ +< 2wl IC FROM |wc
INSERT clause is a(IN, IC) INTO IS-A 244 o]
3. /% A E Qlmm A7) ohE l 4B 2 o) T 240 E
T2 Fote] PAskn T o4 ol
“A PART OF:” sfed-& =)
Y AsHAE QYT Do %/
[F3a part of(IC, AC) IN A-PART-OF 4424 sfe] =
THEN
ACCESS is a(IC, Sup) FROM I¢-A 2824 wo] £
WHILE( 3 a part of(Sup, AC) IN A-PART-OF
Hgx4lwle] ) OR (Sup <> “none”) DO
IC:=Sup
UNBINDING(Sup)/* 4 Sup o} 4 #1478 unbind * /
ACCESS is aIC, Sup) FROM I3-A 2-5-x]4lso] A~
DOWHILE
IF 3a part of(Sup, AC) IN A-PART-OF -2-2x]4lsfo]~
THEN
WRITE “A PART OF: » 10 -2zl
READ =«=® “I1,12:--In” FROM 7|32
/% 11,12, In 2 247t o) ABl A5 Jepy %/
FOR I.=1 TO n DO
INSERT a part of(IN, lij INTO
A-PART-OF #2440 ~
DOFOR
ENDIF
ELSE



40 s 2 BV G

WRITE “ A-PART-OF: 7 TO ~3%
READ 2=z “I1,12.--In" FROM v]uc

/% 11,120 In& 742 QA A2H E S vhep] %/
FOR =1 TO n DO

INSERT a part of(IN, Ii)

A-PART-OF 4-g-x 4o}

DOFOR
ENDIF
4. /d ol ol d AR vl T S i A7k 25
Fel 2w AR T AP 54 58 F 23} */

ACCESS is a(IC, Sup Class) FROM IS-A Hogz] Alufo] £
WRITE “ ATTRIBUTES:” TO ==
WHILE SupClass <> “none” DO
WHILE 3 clause attri(IC, AN, AV) IN ATTRI =4 sfe] =
DO WRITE “ NAME:”, AN TO £=z2g
WRITE " VALUE:” TO =£=il
READ AV’ FROM 7/R:=
INSERT clause attri(IN, AN, AV’)
INTO ATTRI H&x44] 14
DOWHILE
IC:=SupClass
ACCESS is a(IC, Sup) FROM [S-A -4 4 s o] =
SupClass:= Sup

DOWHILE
WHILE Jclause atrri(C, AN, AV) IN ATTRI ¥-ix4sol~ DO
WRITE “ NAME :”, AN T0O -£=&

WRITE “VALUE:” TO #=z#
READ AV’ FROM s|¥.&
INSERT attri(IN, AN, AV) TNTO ATTRI $-Zx4ulolL
DOWHILE
WRITE “ENDOF olss” T A=
UNTIL o) <8l 4 44 ¢ 5
RETURN
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