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ABSTRACT 2 BLACKBOARD MODEL FOR DEPENDENCY PARSING 

This paper presents • b lackboard-based computat ional modal 
f o r p a r t i n g an I n f l e c t i o n a l f r ee word order language, l i k e 
F i n n i s h . The s t r u c t u r e of sentences is descr ibed as p a r t i a l 
dependency t rees of depth one. Pars ing becomes a 
n o n d e t e r m l n i s t i c search problem in the f o r e s t o f p a r t i a l parse 
t r e e s . The search process is able to so lve amb igu i t i es and 
l ong -d i s tance dependencies as w e l l . Pars ing is c o n t r o l l e d by 
a b lackboard system. A working parser f o r F inn ish has been 
implemented based on the model. 

1 INTRODUCTION 

In our f i r s t approach, the pars ing process is descr ibed as a 
sequence of l oca l dec i s ions (NeI imarkka et a l . 1984). A p a i r 
of ad jacent s t r u c t u r e s of an input sentence is connected i f a 
v a l i d b i n a r y dependency r e l a t i o n e x i s t s between them. In tha t 
f i r s t v e r s i o n o f the parser dependency s t r u c t u r e s were 
model led p r o c e d u r a l l y w i t h f i n i t e two-way automata (Leh to la e t 
a l . 1985). Recent l y , we have developed a c o n s t r a i n t - s y s t e m 
formal ism f o r dependency pars ing (Jappinen et a l . 1986). We 
a l so have augmented the model to cover l ong -d i s tance 
dependencies. According to the augmented model a 

b lackboard-based dependency parser AOP (Augmented Dependency 
Parser ) has been implemented (Valkonen et a l . 1987). In t h i s 
paper we focus on the blackboard-based computat ional method. 

In our model b i n a r y dependency r e l a t i o n s s p e c i f y c o n s t r a i n t s 
on argument s t r u c t u r e s . In f u n c t i o n a l schemata the s t r u c t u r e 
of sentences is descr ibed as l oca l dependent environments of 
r egen ts . The goal is to f i n d a matching l oca l environment 
d e s c r i p t i o n f o r each word of an input sentence. As a s ide 
e f f e c t o f the r e c o g n i t i o n corresponding p a r t i a l dependency 
t rees are b u i l t . The p a r t i a l dependency t rees are l i n k e d i n t o 
a parse t r e e cover ing the whole sentence (F igu re 1 ) . 
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Figure 1. Pars ing as a search process in a f o r e s t of 
p a r t i a l dependency t r e e s . 

F igure 2. A b lackboard model f o r dependency p a r s i n g . 

There are t h ree main components: a b lackboard , a scheduler 
and knowledge sources. The b lackboard conta ins the a c t i v e 
environment d e s c r i p t i o n f o r regen ts . According to the 
s t r u c t u r a l knowledge in tha t environment d e s c r i p t i o n 
cor responding p a r t i a l parse t rees are b u i l t i n the b lackboard . 
A lso o ther changes in the s t a t e of computat ion are marked in 
the b lackboard . 

Func t iona l schemata and b i n a r y dependency r e l a t i o n s are 
independent and separate knowledge sources; no communication 
happens between them. A l l data f low takes p lace through the 
b lackboard . The module of knowledge to be app l i ed is 
determined dynamica l l y , one s tep at a t ime , r e s u l t i n g in the 
incrementa l genera t ion o f p a r t i a l a o l u t i o n s . 

B inary r e l a t i o n s are boolean expressions of the 
morpho log ica l and s y n t a c t i c r e s t r i c t i o n s d e f i n i n g a l l the 
p e r m i t t e d dependency r e l a t i o n s between two words in a 
sentence. In f u n c t i o n a l schemata a grammar w r i t e r has 
desc r ibed l oca l environments f o r regents us ing dependency 
r e l a t i o n s . Only one of the schemata at a t ime is chosen as an 
a c t i v e environment d e s c r i p t i o n f o r the cu r ren t regen t . The 
a c t i v a t e d schema is matched w i t h the environment of the regent 
by b i n a r y r e l a t i o n t e s t a . S imul taneous ly a p a r t i a l dependency 
t r e e Is b u i l t by corresponding dependency f u n c t i o n 
a p p l i c a t i o n s . When a schema has been f u l l y matched and the 
a c t i v e regent bound to i t s dependents through f u n c t i o n l i n k s , 
thee l oca l p a r t i a l dependency parse t r e e i s complete. 
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