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M U M B L E Is a general purpose subsystem 
I n t e n d e d as t h e f i n a l o u t p u t segment o f the na tura l 
l a n g u a g e i n t e r f ace of an exper t system. As described 
i n [ 1 ] , i t takes plans expressed i n near ly any 
c o n c e p t u a l representat ion and realizes them as 
E n g l i s h t e x t s , i n t e g r a t i n g the d i f f e ren t parts o f the 
p l a n l i n g u i s t i c a l l y as w e l l as t ak i ng f u l l 
r e s p o n s i b i l i t y f o r the g r a m m a t i c a l l y o f the ou tpu t 
a n d i t s cohe rency as a discourse. 

M U M B L E has been under development since 
1 9 7 5 , h a v i n g undergone f o u r major overhauls , and 
is b e i n g used at M I T , BBN, and UMass. I t is 
a v a i l a b l e f r o m t h e au tho r in a common dialect o f 
m a c l i s p and l i spmach ine l i sp , w i t h a t ranslat ion to 
f r a n z l i s p u n d e r w a y and one to in te r l l sp in 
p l a n n i n g . The k e r n a l o f MUMBLE consists o f 
r o u g h l y 4 0 0 f u n c t i o n s in eleven f i les , and as 
i n t e r p r e t e d code occupies r o u g h l y 150k words o f 
m e m o r y on a PDP/10. Runt imes are a f u n c t i o n of 
t h e c o m p l e x i t y o f the i n p u t plans, bu t f a l l around 
.6 to 2 seconds per w o r d of ou tpu t tex t (again 
r u n n i n g In te rp re ted ) . 

I n p u t p lans f o r MUMBLE are i nva r iab l y 
composed f r o m the same data s t ructures that the 
e x p e r t p rog ram uses I tse l f to represent w h a t i t 
w a n t s to t a l k about . They are interpreted fo r 
p r o d u c t i o n by a " d i c t i o n a r y " that one w r i t es for 
each n e w expe r t p rog ram. Th is d ic t ionary associates 
exp ress ions f r o m t h e exper t w i t h Engl ish phrases (or 
ph rase schemas i f t he expression takes arguments) ; 
s h o u l d m o r e t h a n one phrase be possible, one e i ther 
i n c l u d e s a set of d i s c r i m i n a t i n g tests or makes use 
o f t h e sys tem suppl ied rou t i ne for managing 
s y n o n y m s . Example d ic t ionar ies are avai lable for 
f i v e d i f f e r e n t domains and the i r in te rna l 
rep resen ta t i ons . 

M U M B L E suppl ies an extensive vocabulary o f 
l i n g u i s t i c re la t ions and operat ions in terms o f w h i c h 
to w r i t e t h e needed Eng l ish phrases, and at r u n t i m e 
m a i n t a i n s a t h o r o u g h l y annotated abstract descript ion 
o f t h e l i n g u i s t i c s t r u c t u r e already b u i l t f r om those 
e l e m e n t s of t he p lan that have been realized so far . 
T h i s s t r u c t u r e w i l l au tomat ica l l y constrain the 
r e a l i z a t i o n of the rest of the elements to insure 
t h e i r g r a m m a t l c a l i t y w i t h respect to w h a t has gone 
b e f o r e ; i t also prov ides a contex t -sens i t i ve reference 
f o r a n y h e u r i s t i c s one may w r i t e (or adapt f r o m 
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t hose a l ready i nc luded) to govern decisions such as 
t h e p roper l e n g t h o f sentences, h o w to express 
c o n t r a s t s , or h o w elaborate a descr ipt ion to use fo r 
some ob jec t . 

T h e paragraph be low is an example of 
M U M B L E ' S o u t p u t , s ta r t i ng f r o m the g iven l is t o f 
asser t ions . (The task is to readout the contents of a 
s e m a n t i c net desc r ib ing a grammar. ) 

( ( a u b c o n c e p t pp phrase) (has role pp pob j ) (has role pp 
p r e p ) ( h a s - r o l e pp i n i e r p ) (has- ro le pp ppobj) ( res t r i c t ion 
p o b j n p ) ( r e s t r i c t i o n prep prep) ( res t r i c t ion in te rp re la t ion) 
( r e a t r l c t l o n p p o b j pp) (aubconcept ofpersonpp pp) 
( aubconcep t I nsub jec tpp pp) (aubconcept locat ionpp pp) 
( aubconcep t abou tsub jec tpp pp ) ) 

Pp is the subconcept of phrase. It has the 
roles: pobj, prep, interp, and ppobj. Pobj must be 
an np, prep a prep, interp a relation, and ppobj a 
pp. Pp's subconcepts are ofpersonpp, insubjectpp, 
locationp and aboutsubjectpp. 

MUMBLE 'S e x i s t i n g grammar k n o w s h o w to 
a p p l y r h e t o r i c a l ru les fo r discourse focus, 
p r o n o m i n a l i z a t i o n , e l l ips is , and the merg ing of 
p r o p o s i t i o n s v i a a d j u n c t i o n , re la t ive clauses, reduced 
c o n j u n c t i o n s , or apposatlves. I t also can plan 
s y n t a c t i c ad jus tmen ts fo r var ious themat ic 
t r a n s f o r m a t i o n s , comp lex adverbials and verb groups, 
a n d a l l k i n d s o f W H - m o v e m e n t . More impor tan t l y 
pe rhaps , M U M B L E provides a f r a m e w o r k in w h i c h 
i n t e r e s t e d researchers can develop the i r o w n analyses 
of t h e r u l e s of language use, re l ieved of the need to 
s l m u l t a n i o u s l y develop ru les and cont ro l s t ruc tu re 
f o r a l l o f t he mundane but necessary language 
p h e n o m e n a t h a t go i n t o p roduc t ion . 
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