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s ign i f i cance of t i p p i n g , i t had jus t been a 
" s c r i p t a l a c t i o n " f o r her . 

3. MOPa 

In BORIS, an in-depth understander of na r ra t i vea 
[3] [ 5 ] , s c r i p t s have been augmented by a claas 

of knowledge s t ruc tu res ca l led MOPs (Memory 
Organization Packets) [8] . 

Like s c r i p t s , MOPs encode expecta t ions, but 
un l i ke s c r i p t s , MOPs are not i so la ted chunks of 
knowledge. Ins tead , each MOP in BORIS has strands 
which i nd i ca te how the MOP has been constructed 
from other knowledge sources. Each strand connects 
an event in one MOP to some event in another MOP. 
In t h i s wsy, MOPs are ove r l a i d w i t h each o the r . 
Consider d iagram-1: 

Events in M-RESTAURANT i r e o v e r l a i d w i t h t h e i r 
corresponding events in M-KEAL and M-SERVICE. In 
t h i s way, H-RESTAURANT can be viewed from d i f f e r e n t 
perspect ives* From the perspect ive of M-KEAL, a 
res taurant is simply a s e t t i n g in which people have 
meals. Prom the perspect ive of M-SERVICE, the 
d iner in M-RESTAURANT is engaged in a aerv ice 
con t rac t w i t h the res taurant owner. The res taurant 
nuat serve food to the d iner and, in r e t u r n , the 
d iner ia expected to pay fo r t h i a ae rv i ce . 

As atated e a r l i e r , sc r ip t -based systems 
represent s c r i p t a l d e v i a t i o n in terms o f a l t e r n a t e 
' p a t h s ' . Thus, the res taurant ac r i p t contains a 
BURNT-FOOD —> LEAVE-WITHOUT-PAYING pa th . But t h i s 
approach cauaea a p r o l i f e r a t i o n of paths, f o r two 
reasons: F i r s t , every poas ib le d e v i a t i o n haa to be 
a n t i c i p a t e d and 'canned ' i n t o the a c r i p t ; otherwise 
the s c r i p t would not be able to handle the 

d e v i a t i o n . Second, each se rv i ce - re la ted s c r i p t 
ends up copying the same path . For example, in 
$AUTO-REPAIR there has to be a BAD-REPAIR > 
LEAVE-WITHOUT-PAYING path . By over lay ing these 
s c r i p t s w i t h M-SERVICE, a s ing le dev ia t i on pa th : 
POOR-SERVICE > REFUSE-TO-PAY in M-SERVICE can 
represent dev ia t i on knowledge at a more general 
l e v e l . L ikewise, 'payment fo r se r v i ce ' occurs in 
many s i t u a t i o n s , not jus t in $RESTAURANT. 
There fore , t i p p i n g should be understood at a morr 
general l e v e l than $RESTAURANT. 

4 . Handling Deviat ions 

When s te reo typ ic s i t u a t i o n s are f i r s t 
encountered, people l e t t h e i r s c r i p t a l knowledge 
handle the s i t u a t i o n u n t i l a v i o l a t i o n occurs. At 
t h i s po in t they become aware of other perspect ives 
associated w i t h the s c r i p t , each p o t e n t i a l l y usefu l 
i n understanding the v i o l a t i o n . 

For ins tance , we r a r e l y t h i n k about the 
con t rac tua l aspects of res taurants when eat ing in 
one. Restaurants are usua l l y " taken fo r granted" 
as a place where one can have a meal and s o c i a l i z e . 
Only when something goes wrong do we t h i n k of the 
cont rac t we ' re i m p l i c i t l y engaged i n . I f the 
serv ice is bad, then we reconsider the amount of 
the t i p and what i t ' s f o r . 

More impo r tan t l y , a d e v i a t i o n which has never 
before been encountered may be handled, as long as 
some etrsnd ex i s t s from the s c r i p t to a knowledge 
s t r uc tu re w i t h in fo rmat ion about t h i s type o f 
d e v i a t i o n . For ina tance, i f $MOVIE has strands to 
M-SERVICE then the very f i r s t t ime the movie 
p ro jec to r breaks we can uae our dev ia t i on path in 
M-SERVICE to demand a re fund , even if the p ro jec to r 
breaking is a novel exper ience. 

Consider how BORIS processes the f o l l o w i n g 
fragment of DIVORCE-2, a compl icated n a r r a t i v e [4] 
concerning m a r i t a l i n f i d e l i t y : 

George was having lunch . . . when the 
wa i t ress acc i den ta l l y knocked a g lass of 
coke on him. George was very annoyed and 
l e f t re fua ing to pay the c h e c k . . . 

B r i e f l y , an ana lya is o f "having lunch" ac t i va tes 
M-MEAL. When " w a i t r e s s " occurs , the MOPs 
aaaociated w i t h t h i a r o l e are examined. If a MOP 
being examined has a st rand to an ac t i ve MOP, then 
i t i s a lso a c t i v a t e d . Since there are strands from 
M-RESTAURANT to M-MEAL, and since M-MEAL is already 
a c t i v e , M-RESTAURANT ia ac t i va ted a l s o . 

An i n t e r p r e t a t i o n of " a c c i d e n t a l l y " i nd i ca tes 
tha t a v i o l a t i o n may f o l l o w . This h e u r i s t i c is 
based upon the assumption tha t unintended ac t ions 
usua l l y v i o l a t e s c r i p t a l expec ta t ions . 

"Knocked a g lass of coke on him" is analysed in 
terms of the Conceptual Dependency [ 7 ] p r i m i t i v e 
PROPEL (Object - L i q u i d ) . Given t h i s event , BORIS 
t r i e s to match i t against the events expected in 
M-RESTAURANT. This match would normal ly f a i l , 
s ince M-RESTAURANT does not expect wai t resses to 
PROPEL f o o d - s t u f f s . However, " a c c i d e n t a l l y " has 
warned BORIS of a poss ib le v i o l a t i o n , so a 
v i o l a t i o n match ia attempted and succeeds. At t h i s 
po in t DORIS rea l i sea tha t the PROPEL event is a 
v i o l a t i o n of the event BRING-FOOD in M-RESTAURANT, 
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ra ther than some event t o t a l l y unre la ted to 
M-RESTAURAHT. 

Nov what it BORIS to dot In previous systems, 
there would be a path in the s c r i p t f o r such a 
dev ia t i on* Hovever, t b i a is not the case here. 
When BORIS encounters a d e v i a t i o n , it searches the 
strands connected to the event where the dev ia t i on 
occurred. This leads to DO-SERVICE in M-SERVICE 
(see d iagram-1) . 

Associated w i t h M-SERVICE is general knowledge 
about how th ings may "go wrong" fo r each event in 
M-SERVICE. There ere several events, such as: 
ARRANGE-SERVICE, DO-SERVICE, INFORM-BILL, 
MAKE-PAYMENT, e t c . For example, the sentence: 

The ws i t ress overcharged George. 

cons t i t u tes a v i o l a t i o n of INFORM-BILL. 

In a d d i t i o n , there is knowledge about how 
v i o l a t i o n s may be re la ted to each o the r . This 
knowledge is represented by r u l e s , such as : 

If SERVER has done SERVICE 
badly (or not a t a l l ) , 

Then SERVER should e i t he r not BILL 
CONTRACTOR or BILL fo r amount < NORM. 

If SERVER has done SERVICE badly 
or BILLS CONTRACTOR fo r amount > NORM, 

Then CONTRACTOR may REFUSE PAYMENT. 

BORIS uses t h i s knowledge to recognise the 
connection between the wai t ress PROPEL LIQUID and 
George's re fusa l to pay a check. 

Le f t to consider is how BORIS rea l i ses that the 
v i o l a t i o n of BRING-FOOD a c t u a l l y cons t i t u t es 
POOR-SERVICE. This is accomplished by t r ack i ng the 
goals of the charac ters . The PROPEL LIQUID on 
George is understood to cause a PRESERVE-COMFORT 
goal fo r George. This goal is examined by 
M-SEEVICE, which appl ies the f o l l ow ing h e u r i s t i c : 

If SERVER causes s PRESERVATION 
GOAL fo r CONTRACTOR wh i le 
performing SERVICE, 

Then it is probably POOR-SERVICE. 

Thus, BORIS uses several sources of knowledge to 
understand what has happened. M-RESTAURANT 
suppl ies expectat ions fo r what the wa i t ress should 
have done. Knowledge about PROPEL and LIQUIDS 
suppl ies goal i n fo rma t i on , wh i le M-SERVICE (between 
wai t ress and d ine r ) provides very general knowledge 
about how cont rac tors w i l l respond to poor se rv i ce . 

5. ConeInsions 

Early scr ip t -based systems operated w i t h i n 
r e s t r i c t e d knowledge source domains. For ins tance, 
a l though FRUMP had many ava i l ab le s c r i p t s to choose 
f rom, once a s ing le s c r i p t had been se lec ted , the 
res t of the s to ry was processed w i t h i n the context 
of that s c r i p t a lone. As s r e s u l t , many problems 
i nvo l v i ng s c r i p t a l i n t e rac t i ons never arose. 

In t h i s paper I have discussed var ious problems 
w i t h s c r i p t s , and auggeated memory ' o v e r l a y s ' as an 
i n i t i a l s o l u t i o n . This over lay scheme has several 
advantages: 

Each knowledge a t ruc tu re need know only what is 
d i r e c t l y re levant to i t . For example, what a 
wa i t ress does in captured in M-RESTAURANT, whi le 
her reasons fo r doing her job are represented at 
the N-SERVICE l eve l which w i l l handle any type of 
se rv i ce . M-SERVICE need not be repeated fo r 
j a n i t o r s , s a l e s g i r l s , e t c . This supports economy 
of s torage, but more impor tan t l y , i t means that any 
augmentation of the knowledge in M-SERVICE w i l l 
au tomat ica l l y improve the processing a b i l i t y of any 
MOP w i t h strands to i t . 

Related knowledge eources need not be ac t i va ted 
unless something goes wrong dur ing processing. For 
ins tance , people do not normally t h i nk of the 
cont ract between themselves snd the restaurant 
manager unless they are having t roub le w i t h the 
se rv i ce . 

F i n a l l y , a given event can be understood from 
several perspec t i ves . For example, a "business 
lunch" involves M-MEAL, M-SERVICE, M-RESTAURANT, 
snd H-BUSINESS-DEAL s imul taneous ly . 
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