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P a r t i a l (or de fau l t ) plans are plans tha t are 
constructed o r appl ied wi thout i nsu r ing tha t a l l 
support f o r the operators used in the p lan is p res 
ent in the p lanner 's wor ld model. Despite the 
apparent carelessness in t h e i r cons t ruc t ion and 
a p p l i c a t i o n , p a r t i a l plans are responsible f o r much 
of the e f f i c i e n c y of human problem s o l v i n g . The 
a b i l i t y to use p a r t i a l plans re laxes some of the 
s t r i ngen t requirements f o r thoroughness in p lanning 
and al lows the a p p l i c a t i o n of very genera l , e x i s t 
ing plans to t y p i c a l , but s p e c i f i c s i t u a t i o n s . A 
p l an ' s i n i t i a l degree of pa r t i a lness (and u l t ima te 
success) depends upon the Planner 's est imate of 
the h o s p i t a l i t y of the execut ion environment and 
i t s depth of knowledge. Consequently, a qu ick ly 
produced p a r t i a l p lan may succeed q u i e t l y or may 
f a i l to achieve the expected r e s u l t s . 

I f an ord inary p lan f a i l s , the t y p i c a l execu
t i o n monitor has few choices. It may re-execute 
the f a i l e d plan [ 1 ] ; i t may ask a human fo r ass i s 
tance; o r , i t may give up. In c o n t r a s t , the suc
cessfu l execut ion of a p a r t i a l p lan by a human 
being is o f ten a mul t i -pass process. Recognizing 
t h i s , we have implemented a system which responds 
to plan f a i l u r e in a cons t ruc t i ve manner. I t 
attempts to modify the i n i t i a l plan or I t s execu
t i o n s t ra tegy to achieve the given goal [ 3 , A ] . 

Our approach is to general ize and extend the 
h i e r a r c h i c a l p lanning approach. The f a i l e d p a r t i a l 
p lan is used as a skeleton fo r f u r t h e r p lann ing , 
the f a i l p o i n t of the plan is used to se lec t an 
i n i t i a l s t r a tegy , and the search a lgor i thm is 
general ized to provide several a l t e r n a t i v e s at each 
l e v e l . This cont rasts w i t h a t y p i c a l h i e r a r c h i c a l 
planner [2] which uses an o u t l i n e plan as a 
ske le ton . There is no i n d i c a t i o n of where the 
o u t l i n e is d e f i c i e n t , and only one a l t e r n a t i v e at 
each l e v e l of p lann ing , that i s , to expand the 
plan to more d e t a i l . Our a l t e r n a t i v e s at each 
l e v e l inc lude an a b i l i t y to postpone a d d i t i o n a l 
p lann ing , to i n t e r r u p t the d iagnos t i c /execu t ion 
process to perform a v a l i d a t i n g experiment, to 
ignore selected items of i n f o rma t i on , and to 
expand the plan to more d e t a i l . The top l e v e l 
s t ra tegy is to modify and execute the i n i t i a l 
p a r t i a l p l a n , adding as l i t t l e d e t a i l as poss ib le . 

Our system usua l l y proposes another p a r t i a l 
plan to replace a f a i l e d p lan . The replacement 
plan may conta in e i t h e r a d d i t i o n a l de ta i l ed act ions 
or an i n s t r u c t i o n to ignore the past f a i l p o i n t 
wh i le t r y i n g to execute the replacement p lan . 
The l a t t e r represents a s h i f t in s t r a t egy , focusing 
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a t t e n t i o n on the o r i g i n a l goal instead of the 
current f a i l p o i n t . Ex i s t i ng program debugging 
systems [3 ] s h i f t a t t e n t i o n to g loba l problems 
only a f t e r a complete success l o c a l l y . The tech 
nique is espec ia l l y use fu l whenever the p lanner ' s 
wor ld model is suspected of being inaccura te . 

P a r t i a l plans are o f ten s u f f i c i e n t p lans. 
When they f a i l , they provide valuable in fo rmat ion 
about what has succeeded so f a r . Our modi f ied 
h i e r a r c h i c a l p lanning approach is usua l l y success
f u l in changing a f a i l e d p a r t i a l p lan to a su f 
f i c i e n t p lan w i thout unnecessary d e t a i l . 
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