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Abstract

KADS is currently a best known methodology for expert system development in Europe. KADS

world sees the expert system development as a modelling activity and uses models to control com-

plexity of the development process. Four layered KADS expertise model is used to describe expert

konwledge. But this expertise model in high abstraction level is conceptual and not formalized.

This paper has formalized KADS expetise molel using set theory and mathematical semantics

combined in order to reduce the ambiguity

° informal models of expertise, provide a precise

means of communication about the model of exj«rtise and point out incompleteness and inconsist-

ency of the model of expertise. Instead of first crder predicate calculus, set theory and mathemat-

ical semantics are used because they are a more general and have compositive quality.
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9] Fdgel® B ofell #&8kA] st Al (task) o] AE3h= Habd FAA7F F
grh. 2 B =82 o] M LA Z 22 g9 wA el o] Eu7tA 1#Elttﬂ,
FZEAATE ARE ez F 7EE ALY efaz & Tz Halg HAE YA ;)rxﬂ
= (primitive task)z} F2tl o] A} A=

Theory = (Link, Signature, Axiom),

o] BfAz & FxE o] olEoz HF3}s}

{Task-Structure) ::=
Theory {Task-StructureName)
Link {execute—st)* {execute—pt)"
Signature
Operation
{Operation, {,{Operation) }
Axiom {Task-Steering)

{Operation; ::=
{Primitive-TaskName)
|{Task-StructureName)

{Task-Steering) ::=
({Task>*[{Control-Relation)]{Task)>*)
{Task) ::=<{Primitive-TaskName,

[{Task-StructureName
[ ({Tasky {|| (Task)}")
{Control-Relationy ::=<({IF-Condition)
{{WHILE-Loop)
|{Control-Relation)
{1 1{Control-Relation)}'

2 2 729 A4 Aol s

¢ (Primitive-Task) = ¢ (Knowledge-Source)

zo 38 F T2 solde T FF
el ez glrh. sl “execute —st7o]

£ 3l “execute _ptTolth

k
T

Ho| 4. 3(AZDE| “excute_st”)dAe] “ex-
ecute—st"= dhite EBlAzm &= FF9) shve
F2 % TRAe)e] FabE] HAelr}:

¢ [[Execute-St]] =& [ Task-Structure]l

x ¢ [ Inference-Structure ||

Ho| 4. 4(HZBI2| “execute _pt”) AALY
“execute —pt™E= Fhtel YAl A} B

A4 f1akole) FAhe] WA o]ch

¢ [[Execute-Pt]] €¢ [[Primitive-Task] X
¢ [ Knowledge-Source]]

elrhm = F2E 418004 =% A 4}
Ao g Abgsld olga) 3ol

) ¢ [iTask]] = ¢ [ Task-Structure]}U
¢ [[Primitive-Task]
2) ¢ [[ Task-Structure]]

cixlxy 78 gz

r

T-3=e] A

BN

{instance)}
) ¢ [ Primitive-Task]|
=¢ [ Knowledge-Source !
4) ¢ [[ Task-Steeringl]
=¢ [(te-t) ] U e ltl1-11t)]]
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5) e [(trt)]]

= {(ty, =, ta) Ity -
¢ [ Control-Relation | &¢l &xzxozg
Aozl
6) ¢ Ltil - 11t) ]
={(ty, = t,)t, =, t, € ¢ [[Task]] U
¢ [[Control-Relation]] So] W& 4l
= efzlch
7) & { Control-Relation ] =
¢ [IF-Condition]] Ue [ WHILE-Loop]]
SH 4229 7heky
7o) B o2 TZ “monitor 2.0"¢ €}
2z 3 Pt ohew Q.

01}1'

Theory “Simplified Top-Level of Printing
Process Diagnosis”
Link

execute —pt( “select 1.07™", “select 1.0™"%)
execute —st(“monitor 2.0"™, “monitor 2.0™")
Signature
Operation
“select 1.0",
Axiom

(“select 1.0 “monitor 2.0™)

“monitor 2.0"

Theory “monitor 2.07
Link

execute _pt{“store 2.17™, “store 2.1"")
execute  pt(“compare 2.2"™, “compare 2.27'")
execute _pt(“compute 2.3""", “compute 237"}
execute _pt{“match 2.4, “match 2.4”'")
execute _pt{“abstract 2.5, “abstract 2.5"")
Signature
Operation
“store 2.17,

“match 247,

“compare 2.2". “compute 2.3,

“abstract 2.57

Axiom

while(system="on"}||

#f(Data-State= "suspicious”)

do{((“store 2.1"}| 1 “compare 2.27)

then(“abstract 2.5”
else(Skip}fi
“match 2.4")od

3

) “compute 2.37

5. H x=F3 (ML)<9 ulm g
AE

ot 2 B =b-7 KADS— 119 (ML),

“A Formal Language for KADS Models of
Jarsted Bk, (ML) 4
= KADS #)4] w8 #xbx] 3 dro]g]9

Expertise”[1]& ®

#gog wosioli=dl, (L o4 B5els

3
“ordersorted logic” o, FE

1

& “metalogic’om rElm elAas Ze
"dynamic logic” 2% zF7F WHedsleivh zeu)
ol (ML) oAl =24 F7ha b g 1=g

T sled:

oipls Hoshin Ao FRebri |

‘H
S Zaglch 17, o)
EAl, KADSH Al mele edod “
HogEkirl gk dleleig L
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o Aot 7re] 7R3 A (conceptual) FATF dersorted logic”| “module concept™&
A B4 W HHT § de =TE A gt ed, £ =foAe 93 A
FatEd BAo) glernz, Aysd A o EHEE A% F FHA AF
Al mEl R Bee] F:al o] mHe] (s _a”, “consist _of”)ur& Al&3}l9le
A4, Ay 9 A4S Bt b=l o, (ML)'9] AZ7te] ddwelds o
71edstolok bedl, (ML) [2¥ 1]9] 2 A=y daulolelrl o fA e
A A tlakel mHel M3el 7hrhE A A(from) = NAR(to)B 7h=A] ¥
w2 UF FaAFelela] o] A4 X $2 Agste) MxR2 AR wd, £
W9 ) FEe wA geth dE o EEAgE FE F 3 ez Fo A
A (ML) 9% #7115 913t “or- AAA Erlskdch

[ 5] KADS— 12| (ML)} 2 =F2| Hlu

2 A ® A
a o = & F etz 3 Z7ke] A4
(ML)’ order‘.scirted “meta lngic” “dynamic logic” | <dejdlelel 7
logic
el Agte 2 Ao &
B o=x + + + dAHA ws
S R R FatA g 3y eel &
Zog B om¥e Muy HAE AT AR AW gt A ] Al ZH
H, g delli= olfe] F& olBolgx 1 ol 74l 2E A S B she] ] &
2o Ahg3lsd ASE L] Afe] gloH 7o Ao g FET  9d& et

¥

gl ool Hejarh A shata

il

B oEwe) Was KADS A% F700] £34

7 2" % zhedd (integrated workbench)ell ’é} al ':_TJ‘ Zﬁ_

A 7ia A Salelrh vl vielrbME oo

ool 4] Alqkgr Ashl A Rl A7AA

A A eFA whg A Eg Akl 2 W | 17 Akkermans, J. M., Aben, M., Balder, J.
A F tizkel 2alg Aube] A, wbekoe] KADS and van Harmelen, ¥.. (ML) : A For-
BE FE A4k Aoddiel HAg shbe mal language for KADS wmodels of
A Ak Zgae AadE HFHAA A expertise, Deliverable D 1. 2. 1

nogzkel 2dS eHyelAds ¥ 4 glow Esprit-11 Project P5248, 1991.
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