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Introduction 

S p e c i f i c a t i o n O v e r l a y s a r e a t e c h n i q u e f o r 
r e p r e s e n t i n g knowledge h i e r a r c h i c a l l y , where t h e 
" n o d e s " a r e s t r u c t u r e d c o n c e p t s . The scheme i s 
d e s c r i b e d i n t e rms o f p a r t i t i o n e d semant i c n e t s 
s u g g e s t e d b y H e n d r i x [ 7 5 ] . The i d e a o f m u l t i p l e 
i n t e r p r e t i v e c o n t e x t s i s a l s o found i n a v e r y 
g e n e r a l f o rm i n s e v e r a l A . I . l anguages (see 
Bobrow and Raphael [ 7 4 ] ) . 

Specification .Overlays 

Knowledge i s o r g a n i z e d i n a number o f s h a l l o w 
h i e r a r c h i e s , each r e p r e s e n t i n g a complex c o n c e p t . 
The r o o t o f each o f t h e s e t r e e s i s a k e r n e l 
c o n c e p t and each l o w e r node d e s i g n a t e s some 
s p e c i f i c a t i o n t o a more p a r t i c u l a r c o n c e p t . The 
k e r n e l c o n c e p t r e p r e s e n t s t h e c a n o n i c a l o r 
f u n d a m e n t a l f o rm o f t h e c o n c e p t . A s p e c i f i c a t i o n 
can b e v i s u a l i z e d a s t h e a p p l i c a t i o n o f a n o v e r l a y 
t o t h e k e r n e l , w h i c h adds and m o d i f i e s 
i n f o r m a t i o n , w i t h t h e r e s u l t seen a s a s i n g l e , 
u n i f i e d c o n c e p t . A r e f e r e n c e t o ( o r i n t o ) a 
c o n c e p t i s made t o t h e k e r n e l , w i t h a n e x p l i c i t 
i n d i c a t i o n o f t h e a p p r o p r i a t e sequence o f 
s p e c i f i c a t i o n s . For examp le , an i n s t a n c e of SHOOT 
wou ld be a s i m p l e TOK a r c to SHOOT. But an 
i n s t a n c e of SHOOT-OLD-CANNON would be r e p r e s e n t e d 
by a TOK / (SHOOT-OLD-CANNON, SHOOT-CANNON, 
SHOOT-WITH-GUNPOWDER) a r c to SHOOT. The 
c o n v e n t i o n f o l l o w e d i s t h a t t h e s p e c i f i c a t i o n 
p a t h , f r om most s p e c i f i c t o l e a s t s p e c i f i c , i s 
g i v e n f o l l o w i n g t h e s l a s h o f t h e TOK a r c p o i n t i n g 
t o t h e k e r n e l c o n c e p t . 

An Implementation 

A s i m p l e , e f f i c i e n t i m p l e m e n t a t i o n has been 
based on GRUNT2 ( S m i t h and Young [ 7 7 ] ) , a s e t of 
L i s p f u n c t i o n s w h i c h p r o v i d e e f f i c i e n t 
r e p r e s e n t a t i o n and m a n i p u l a t i o n o f p a r t i t i o n e d 
seman t i c n e t s . A p a r t i t i o n i n GRUNT2 i s c a l l e d a n 
a r c s e t r and each a r c i n t h e n e t i s i n one o r more 
a r c s e t s . A l l a c c e s s i n g f u n c t i o n s a r e s e n s i t i v e t o 
t h e l i s t o f c u r r e n t l y a c t i v e a r c s e t s , wh i ch i s 
c a l l e d t h e c o n t e x t . From a g i v e n node , t h e o n l y 
a r c s a c c e s s i b l e a r e t h o s e i n some a r c s e t i n t h e 
c u r r e n t c o n t e x t . A l l computed l i s t s o f a r c s o r 
nodes a r e o r d e r e d a c c o r d i n g t o t h e c o n t e x t . 

A k e r n e l c o n c e p t i s r e p r e s e n t e d e s s e n t i a l l y 
a s a s i n g l e ( d e f a u l t ) a r c s e t . Each s p e c i f i c a t i o n 
o f t h e k e r n e l c o n c e p t i s d e f i n e d b y a s e p a r a t e 
s p e c i f i c a t i o n a r c s q t w h i c h c o n t a i n s t h e r e l e v a n t 
m o d i f i c a t i o n s . The s i m p l e s t method o f e f f e c t i n g a 
m o d i f i c a t i o n i s t h r o u g h t h e use o f a r e p l a c e m e n t 
a r c i n a "more v i s i b l e " ( n e a r e r t h e f r o n t o f t h e 
c o n t e x t ) a r c s e t . For examp le , t h e I n s t r u m e n t o f 
SHOOT has a TOK a r c to MACHINE, b u t t h e 

SHOOT-WITH-GUNPOWDER a r c s e t has a TOK a r c to GUN. 
For an i n s t a n c e o f a c o n c e p t , t h e s p e c i f i c a t i o n 
p a t h a r c s e t s and t h e k e r n e l a r c s e t f o r m t h e 
c o n t e x t used i n a c c e s s i n g t h a t c o n c e p t . Thus , i f 
SHOOT-WITH-GUNPOWDER is r e f e r e n c e d , t h e TOK a r c to 
GUN i s v i s i b l e , and b e i n g "more v i s i b l e " , i s u s e d . 
M o d i f i c a t i o n o f t h e k e r n e l c o n c e p t can a l s o b e 
a c h i e v e d in a number o f o t h e r ways , such as AND, 
OR and NOT a r c s in s p e c i f i c a t i o n a r c s e t s . 

Advantages 

One advan tage o f t h e d e s c r i b e d t e c h n i q u e i s 
t h e a b i l i t y t o t r e a t a p a r t i c u l a r c o n c e p t a s a 
s i n g l e , u n i f i e d c o n c e p t . T h i s e l i m i n a t e s t h e 
e x p l i c i t t r a v e r s i n g o f SUP a r c s w i t h i n a n 
a l g o r i t h m . I n s t e a d , t h e a l g o r i t h m i s exp ressed i n 
t e rms o f a n e x p l o r a t i o n o f t h e comp le te c o n c e p t . 
C o n t r o l l e d a c c e s s i b i l i t y a c c o m p l i s h e s t h i s w i t h o u t 
c o n s t r u c t i o n o f t h e c o n c e p t whenever a r e f e r e n c e 
i s made. T h i s c o m p o s i t e a l r e a d y e x i s t s i n t h e 
r e p r e s e n t a t i o n . A second advan tage a f f o r d e d by 
S p e c i f i c a t i o n O v e r l a y s i s a c l e a r d e l i n e a t i o n o f 
t h e c e n t r a l meaning o f c o n c e p t s , s i m i l a r t o t h e 
use o f seman t i c p r i m i t i v e s . The n o t i o n u n d e r l y i n g 
t h e use o f k e r n e l c o n c e p t s i s t h a t each complex 
c o n c e p t may be t r e a t e d as a ( r e l a t i v e ) p r i m i t i v e , 
w i t h a v a r i e t y o f p o s s i b l e e l a b o r a t i o n s . A t h i r d 
advan tage i s t h e s i m p l i c i t y w i t h w h i c h c e r t a i n 
p a t t e r n m a t c h i n g may be p e r f o r m e d . Any p a t t e r n 
r e q u i r i n g a c o n c e p t K w i t h s p e c i f i c a t i o n p a t h (X) 
w i l l be matched by any concep t K w i t h 
s p e c i f i c a t i o n p a t h ( Y X ) , and t h i s i s i m m e d i a t e l y 
r e c o g n i z a b l e because o f t h e r e f e r e n c e 
r e p r e s e n t a t i o n . The u s e f u l n e s s o f such m a t c h i n g 
i s due t o t h e use o f t h e k e r n e l c o n c e p t t o c a p t u r e 
t h e c e n t r a l meaning o f c o n c e p t . A f i n a l advan tage 
i s t h a t i t i s p o s s i b l e t o s i m p l y d e s c r i b e some 
a s p e c t s o f f o r g e t t i n g . G e n e r a l i z a t i o n and l o s s o f 
s p e c i f i c d e t a i l i n t h e r e p r e s e n t a t i o n o f a n 
i n s t a n c e o f some p a r t i c u l a r concep t i s m o d e l l e d b y 
d r o p p i n g s p e c i f i c a t i o n s f rom t h e s p e c i f i c a t i o n 
p a t h . For examp le , a p a r t i c u l a r t r a i n t r i p wou ld 
be r e p r e s e n t e d as an i n s t a n c e of GO w i t h 
s p e c i f i c a t i o n p a t h ( R A I L , LAND-TRAYEL). D r o p p i n g 
RAIL wou ld r e s u l t i n t h e r e p r e s e n t a t i o n o f a l a n d 
t r i p , and a d d i t i o n a l l y d r o p p i n g LAND-TRAVEL wou ld 
l e a v e a t o t a l l y u n s p e c i f i e d GO. F u r t h e r 
g e n e r a l i z a t i o n wou ld b e i m p o s s i b l e . 
G e n e r a l i z a t i o n a l s o c r e a t e s t h e p o s s i b i l i t y o f 
s u b - e v e n t s becoming i n a c c e s s i b l e , wh i ch wou ld seem 
t o b e t h e t y p e o f l o s s t h a t s h o u l d o c c u r i n 
f o r g e t t i n g b y g e n e r a l i z a t i o n . 

C u r r e n t i n v e s t i g a t i o n s i n t e x t r e p r e s e n t a t i o n 
u s i n g S p e c i f i c a t i o n O v e r l a y s s h o u l d t e s t and 
d e m o n s t r a t e t h e s e c a p a b i l i t i e s . 
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