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A Study on a Knowledge-level Supporting Tool
for Building Expert Systems

Eun Gyung Kim' - Seong Hoon Kim'' - Choong Shik Park '

ABSTRACT

In order to overcome the problems with first generation expert systems at the symbol level, recently various
knowledge level development techniques of second generation expert systems have been proposed. But, these
techniques are conceptual modelling techniques. This paper modifies and complements these conceptual model-
ling techniques and proposes a Task Object Modelling (TOM) technique as a practical knowledge level expert
system development technique. This paper defines a Task Object(TO) as a knowledge unit consisted of a goal,
execution conditions, behaviour knowledge, and so on. And, we define a Task Object Diagram(TOD) to depict
structual, dynamic, and functional aspects of TO easily. We also define Inference Types as basic units to describe
behaviour knowledge of TOs. In order to utilize the proposed TOM technique as not a simple conceptual model-
ling technique but a practical second generation expert system development technique, we implement a TOD edi-
tor, a TO editor, and TO processing algorithm based on the state of TOs. Also we implement a Inference Types
Library, in which each inference type is corresponded to an IRE(Intelligent Rules Element) method, to transform
the defined inference types into IRE methods automatically.
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(1) Name

TOE 788 F A=F o|F& 7|}

(2)Subtasks

TOE T4 8= STOEY o8& 7l

(3) ResultType

CompositionTypex} ZH= o] STOES #4 WY
o] YA, g3 7L g 7HE # AT

@ success: STOS 7}t 4 F o] Hojot @

@fail:STOS) 4ej 7} Ao 7} =) ojof §



Qdone:STOS] 49l FAQo] BE Rej2as
£ FYslof @
(4)CompositionType
(Dand: 2 € STO7} ResultType g W& 5o} go},
@or:STO 7}&dl 31yl ResultTyped &3
gq.
©, ResultTypeo] ‘done’dl 7 $-ol= Hed Ga7t
et
(5) SuccessEventList
“AET Y o AN gAY F dE TO
E9 olg & /&t
(6) FailEventList
“AT e o 2NE FARAY £ e TO
E9 ol§& e @
() DataTest
TO Hzlof Wag Aad A8 71¢@)
(8)State
TOS Jef g vehln, o&3 Ze e 71d
b=
O® BA-(active): TO7t A3 € 3= A= Ae)
@) 7](wait): STOE 2] d¥e] F&H7E 7|t
€ ‘4l
@73 F(success): 78 A3} TO2 BE7 4FFHo
2 A8 4H
@AA(fi): 53 A3}t TOY ZF7 43Ho=
AHHA Be A
® 1) (unknown): TO9] i} Qs 2| A }-& A
2 TO7F A8 2713844 TODY 2
TO2| Aeigt ‘active’o] 3, Y™ TOL ‘unknown’
g o}
(9) Repeat
TOE 13 $48 A E 270 ¥Zg g7A
g Y A E 71ese), 22t ‘oneshot’ 3 ‘cycle’
2 7E%d.
(10) RepeatCondition
TOS] Repeat 3822 ‘cyde’ & 443 79, vio]
859 212 TO2 Ael, 2 ‘success’t} ‘fail’s 7]&
L=
(11) TaskBody
TO7t F4AEHULS 9 £ YA E 71439,
T 7% g HollA 24A48) Atz

HETINLE P28 218 XAHY XY 700 TS 037 665

2.3 EfA3 24H| clojoj22(ToD)S] He|

£ =8AAM AU TOM 71HAME AN A 29
o] TOE 8#A A% 722 AP, AL
7R 2E 9] HE EXE 72T Ue FE TOY 49
M2l STOEE FAHEY B =fdAA e olal @ A2
A FRE IY0R A EHY + J=8 g23
A # tho) o) 2@(Task Object Diagram: TOD)& A ¢]
33t ole 2ZEH ] TN AlEHE ANA
sy tolola2YW g WYY o2, TOD:
aA o 2718 845 FAEL.

(Dx:E(node):TOS] +23 2Wg HHUY = 9l
5 oS3 o] R

@ CompositionType AND/OR: 52133} o=
FEg}

@ ResultType SUCCESS/FAIL/DONE: == ¢toj
2}2} S, F, DR 723t}

@ Repeat ONESHOT/CYCLE: ¥t¥ 34 ¥ 9| &
T2 7E8g.

(2) ¥ 2(»ink): TO9} STOE 79 #A B9 o},
TO9 T3 ZHE BFIY & U=E g
ZHo] TR}

QALY A4 R AAH:TOSTOS 7Y FA KA
FEA 2R AN QT oHE AA FA

Q&HLY (4FE JA: A0 ol E AA FEA

TODS] #4 & 439 (29 )& A3 A

24 70 2| gn2ls

TODS| RE TO% PAE HAF 2H& 4337
A#AM e, TOS Fx49 A3 FHUA &AL 3
2 8te] 2} TOS] el & H 3] WASAA AA TO
8 dyso} gt T3, 21 TO/ $A = Ralg
A7 4T Ee AU BaE A FA 2H
€ QAsted 9a¢ PHE 13 T i i3
of gir}. B =&dA & 4 TO9 A& 7|¥toz 5
€ TO A ¢z FL /i3t o] IRES API
2 FHsiged, (29 3)& TO Mg ¢nAE
SRS Ho T FHF Aojr}.

25 229 Mol
28§ Ylinference type)o] & +& WA A shte]
Y€ saste AL B2, o U Wole o] o)



666 SRPLX2NST =X M5 M 35(98.3)

|Procedure  Task_execute()
Begin

task : active 4 W22 o ® /+ taskState7t “active”?) task MW o/
Success_event_check(task); .
/o SuccessEventListd 7| & ® task¥ 9 State’} "success"21*] A2 »/
Fail_event_cist(task);
/» FailEventListl 71 € ¥ task®9 State’} “fail*91 2 M3 o
 tasksubtasks = NULL /+ subtask?} Sl A4 A& M) «
Then Run_taskbody(task); /¢ task® TaskBody ¥ 44 »/
State_modify(task), /* task$] 4 & &% «/
Repeat_check(task): /= task] @8 4§ o¥ % o
Else taskstate = "wait”; /= task®] Y& "wait"O2 WUH o/
Case task.ResultType Is /» ResultTypeol oie} 2] 28 »/
[DONE]) :
RE subtaski# sl 7} “unknown"e] ol ®A7ty
Task_execute()s} Repeat_check()& % 9@
[SUCCESS) :
Case task.CompositionType Is
[OR] : subtask 3 ®hv}9] State?} “success” o] Aut
2E task® State’t "unknown”o] ol o3tz
Task_execute()$} Repeat_check() W% S&q¢c)
[AND) subask 3 ®iu}s| State7} "fail” o}
2 E taskd State’l “unknown"sl oby A7z
Task_execute(}s} Repeat_check() #% 4@t
EndCase
{FALL) :
Case task.CompositionType Is
{OR] : subtask 3 #149] State?} “fail*e] A4}
2 E tasks| State7t "unknown”°} ofyd 72
Task_execute()$} Repeat_check()# @3 F4¢4.
{AND] subtask % #2149 State”} “success” o)Xy
2 & tasks] State’} “unknown"o] olyd w7 x)
Task_execute(}9} Repeat_check(} & ¥ #9844,
EndCase
EndCase
State_check(task), /¢ sublaski %) 4#v 2418 TaskBody ¥ #9|
4% Wl ob2} taskd State® ARAEY, o/
End Task_execute;

/* Main module */

Begin
Root := active 46l H229) o] /» TODY root task s/
Task_execute(); /o 23 44
Repeat_check(Root); /¢ % <4 oy #@ »/

End;

(O% 3) 10 Ma| gn2|E
(Fig. 3) Aigorithm for TO processing
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ARy >E%Y $14*(arguments)
Change |assign property — property-value
Concept | compute structure — property-value
instantiate concept — instance
identify instance — concept
Generate | generalize set of instances — concept
New abstract concept — concept
Concept | specify concept — concept
select set of concepts — concept

heuristic-match | concept — concept

compare value +value — value
Similarities | match structure + structure
/Differences — structure
confirm value — value
compose set of instances— structure
Structure .
decompose structure— set of instances

Manipulation

transform structure — structure
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(Table 2) Inference types library

FER/Y B4 HE IRE 74 €
A: 48 2 A(Boolea

assign B:s.l:)?lvalzje(lexpm:i)on :_II,I;(EY:‘ (:Zi 80O

(ABCD) |C:shot ( m‘: TreD)
D: 592 #(Boolean) g e
A: 5§ 27 (Boolean)
B: relational operator (IF (Yes A)

compare C:slot|value | expression (B CD)

(ABCDE) | vaiue lexpression | (TEN (Assign True E)

- 5O VaTUe TEXPIESSIOn | b1 SE (Assign False E))

E: 582 3{Boolean)

A 2 A (Boolean) |(IF (Yes A)

confirm B:Yes|No BO)

(A,B,C,D) C:slot | value lexpression [(THEN (Assign True D))
D: #4733 (Bookan) |(ELSE (Assign False D))

A: 4492 A(Boolean)

. (IF (Yes A)
specify g;:l::spcr[y (= (IB.CDY)
{(A,B.C,D.E,F)| D: value (THEN (Cm_mobpa BE)
E: specified object (Assign True F))
g - (ELSE (Assign False F))

F: 4% 4 3{Boolean)

A: 58 27(Bookan) |(IF (Yes A)

decompose | B: object (CreateObject (B} |C1))
(A,B,CD) |C:part-of object (THEN (Assign True D))
D: 432 3}(Boolean) |(ELSE (Assign False D))

A: 79 Z71(Boolean)

(IF (Yes A)
B:class
. (Assign {|BI).C strl)
Zl:t;f:: DER) CDZ:'::"(Y (= strl {ID|).E))
,B,L,D, E.‘ " (THEN (Assign True F))
: property (ELSE (Assign False F))

F: 489 3 #(Boolean)
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(Fig. 7) TOD of the communication network design expert
system
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Task Giga
Classes Task
Properties
Name: Giga
Subtasks:
CompositionType:
ResultType:
SuccessEventList:
FailEventList:
DataTest:
ActionGoal:
State! unknown
Repeat: one
RepeatCondition:
TaskBody:
Compare(True, =, 2|3 &4 .51&4 _Server.
“Dedicated 100M °}4*, Rtn_l)
Compare(Rtn_l, =, =8R8 4+ A4, “ol5tel”, Rn_2)
Assign(Rtn_2, "Giga Base”, #2444 Server$ 4, )
Assign(Rtn_2, 7, A4 Serverg 4 _$4d&9, )

(2! 8) Server_Giga ==2| T0
(Fig. 8) TO of the Server_Giga node

(O3l 9) 2HIE0k X Aol HH HESHA
(Fig. 9) Object network of the domain knowledge
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