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The purpose of t h i s sho r t paper is to 
summarize the s a l i e n t f ea tu res of a f o rma l 
ism f o r the c o n s t r u c t i o n and use of a model 
r e p r e s e n t i n g knowledge of some domain. For 
a much more d e t a i l e d e x p o s i t i o n , i n c l u d i n g 
examples and m o t i v a t i o n , see [Levesque 77 J 
where, among o ther t h i n g s , p o r t i o n s of the 
fo rma l i sm are represented us ing the f o rma l 
ism i t s e l f . 

A l though the u n d e r l y i n g ideas used 
in the development of the formal ism are 
adap ta t ions from d i ve rse sources , our 
s t a r t i n g p o i n t is the work on semantic ne t 
works. A major problem in many semantic 
network proposa ls is the lack of a semantic 
theory [Hayes 74] in terms of which one 
can e x p l a i n what a semantic network means. 
We are a t t emp t i ng to deal w i t h t h i s problem 
by us ing a " p r o c e d u r a l semant ics" approach 
based on L A b r i a l 74] in c o n t r a s t to the 
more d e c l a r a t i v e approach of c l a s s i c a l 
P red ica te Log i c . 

The most p r i m i t i v e c o n s t r u c t p rov ided 
by the fo rma l i sm is the ob jec t rep resen t 
ing any s i n g l e r e l e v a n t conceptua l u n i t . 
A fundamental k i n d of ob jec t is the c lass 
which is a c o l l e c t i o n o f ob jec t s shar ing 
common p r o p e r t i e s . These ob jec t s arc sa id 
to be ins tances of the c lass and may them
selves be classes . A very impor tan t k i n d 
o f c lass i s the b i na r y r e l a t i o n rep resen t 
ing a mapping from one c lass to another . 
Instances o f a r e l a t i o n represen t asse r t 
ions made rega rd ing two o b j e c t s , one from 
each c l a s s . 

There are fou r bas ic opera t ions 
de f i ned on c l asses : c reate or dest roy an 
ins tance of a c l a s s , t e s t whether an 
ob jec t is an ins tance of a c lass and 
f e t c h a l l i ns tances o f a c l a s s . S i m i l a r l y , 
f o u r " o p e r a t i o n s are de f i ned f o r each r e l a 
t i o n : asse r t or deny t ha t a r e l a t i o n holds 
between two o b j e c t s , t e s t whether a r e l a 
t i o n ho lds and f e t c h a l l ob jec t s t ha t are 
mapped by a r e l a t i o n from a g iven o b j e c t . 
These bas ic ope ra t i ons can be combined and 
paramet r i zed to form programs which are 
c lasses whose ins tances are c a l l e d 
processes. Programs can be decomposed 
i n t o a p r e r e q u i s i t e , a main body, an 
e f f e c t and a comp la in t . A~program can 
T a i l i f i t s p r e r e q u i s i t e i s not s a t i s f i e d . 
Otherw ise , the main body is executed and 
i f t h i s execu t i on i s s u c c e s s f u l , the 
e f f e c t p a r t i s executed n e x t , e lse the 
compla in t p a r t o f the program is executed. 

To s p e c i f y the semantics of a g iven 
c lass (or r e l a t i o n ) , programs can be 
a t tached to any o r a l l o f the opera t ions 
f o r the c lass and w i l l be used i ns tead of 
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d e f a u l t programs supp l i ed by the fo rma l i sm. 
In a d d i t i o n , to r e f i n e o r extend the beha
v i o u r o f a c lass under i t s de f i ned opera
t i o n s , on ly a p a r t of a program ( e . g . a 
p r e r e q u i s i t e ) need be g iven and the r e s t 
can d e f a u l t to the s tandard o p e r a t i o n . 

The ob jec ts c o n s t i t u t i n g a model can 
be organized in terms of two o r thogona l 
a b s t r a c t i o n f a c i l i t i e s c a l l e d r e s p e c t i v e l y 
the ISA and PARTOF h i e r a r c h i e s . 

Apar t from the conceptual" gains o f f e r 
ed by having a taxonomy of c l a s s e s , the 
main purpose of the ISA h i e r a r c h y is the 
i n h e r i t a n c e o f d e f i n i t i o n a l p r o p e r t i e s 
which is a g e n e r a l i z a t i o n of the d e f a u l t 
mechanism t h a t c a p i t a l i z e s on the expected 
s i m i l a r i t y between a subclass and a super
c l a s s . The PARTOF h i e r a r c h y , on the o ther 
hand, i nvo l ves the compos i t ion of groups 
o f ob jec ts i n t o f u n c t i o n a l u n i t s . Such 
u n i t s are c a l l e d s t r u c t u r e s and the 
ob jec ts t ha t c o n s t i t u t e them, t h e i r p a r t s . 
For c l asses , the p a r t s are v a r i a b l e s 
( s l o t s ) which are bound to ob jec t s ( s l o t 
f i l l e r s ) whenever the c lass i s i n s t a n t i a 
t e d The s l o t s may have d e f a u l t va lues 
and r e l a t i o n s c a l l e d dependencies a t t a c h 
ing them to o ther ob jec ts and hav ing many 
poss ib l e p rocedura l i n t e r p r e t a t i o n s such 
as de te rmin ing the a c c e p t a b i l i t y of a s l o t 
f i l l e r o r i n f e r r i n g i t s va lue . Whereas 
r e l a t i o n s represent the a s s e r t i o n a l p roper 
t i e s o f a c l a s s , s l o t s represent the 
d e f i n i t i o n a l p r o p e r t i e s . Consequent ly , 
the PARTOF h ie ra r chy determines the i nhe r 
i t a b l e p r o p e r t i e s of a c lass w h i l e the ISA 
h ie ra r chy s p e c i f i e s the i n h e r i t a n c e pa ths . 

The metaclass "program" ( the c lass 
of a l l programs) can be thought of as a 
s t r u c t u r e having p r e r e q u i s i t e , e f f e c t e t c . 
as s l o t s and each program f i l l s these 
s l o t s by p r o v i d i n g p a r t i c u l a r p r e r e q u i s i t e s 
e t c . This a l lows programs to be i n t e g r a t e d 
i n t o the two h i e r a r c h i e s and b e n e f i t f rom 
the o r g a n i z a t i o n ( e . g . i n h e r i t a n c e ) l i k e 
any o ther c l a s s . S i m i l a r l y , the metaclass 
" c l a s s " is a s t r u c t u r e whose s l o t s rep re 
sent the fou r bas ic programs f o r c lasses 
and the semantics of each c lass are de f i ned 
by f i l l i n g these s l o t s by s p e c i f i c programs. 
The d e f a u l t va lues f o r these s l o t s (and 
t h e : f o u r s i m i l a r ones i n " r e l a t i o n " ) 
c o n s t i t u t e the s tandard behav iour o f 
c lasses and r e l a t i o n s p r o v i d i n g the p r i m i 
t i v e s in terms o f which e v e r y t h i n g e lse 
can be de f i ned and l i n k i n g the fo rma l i sm 
to a p h y s i c a l imp lementa t ion . 
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