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New techniques of formal language processing have been a 
sub jec t  of research for years.  Items of main i n t e r e s t  are ease 
and wide of a p p l i c a b i l i t y ,  but a lso  u t i l i z a t i o n  of new s i l i c o n  
f a c i l i t i e s ,  e.g.  of  mu l t ip rocessors .  We a r e  i n t e r e s t e d  i n  
language processors which are generated from formal s p e c i f i c a -  
t i o n s  f u l l y  a u t o m a t i c a l l y .  MATE - the Metasystem w i th  concur-  
ren t  A T t r i b u t e  Eva lua t ion  - was designed and implemented to  i n -  
v e s t i g a t e  the r e a s o n a b i l i t y  of  new concepts i n  p r a c t i c e .  I t  i s  
t o  serve as a too l  of f u r t h e r  research i n  developing new do- 
mains f o r  language processors and p a r a l l e l i z a t i o n .  The MATE 
metasystem cons i s t s  of a metalanguage t r a n s l a t o r ,  which gener- 
ates language processors from MML-spec i f i ca t ions ,  and a l i b r a r y  
of runt ime support  r o u t i n e s .  The generated processors look l i k e  
pure one-pass ones but  t h e i r  power i s  not  r e s t r i c t e d  t o  
L - a t t r i b u t a t i o n .  
P a r a l l e l i z a t i o n  of language processing has turned out t o  be a 
very  d i f f i c u l t  job.  Even t -synch ron iza t i on  of  p a r a l l e l  processes 
i s  s t i l l  regarded as a v i a b l e  s o l u t i o n ,  see c . f .  [ 1 ] .  The 
t h e o r e t i c a l  background of t h i s  method i s  r a t h e r  s imple.  As 
a t t r i b u t e  grammars form a f u n c t i o n a l  desc r ip t i ong  one can 
i n t e r p r e t  every a t t r i b u t e  as an event and every a t t r i b u t e  
eva lua t i on  as a process. Th is  process i s  i n t e r r u p t e d  and 
suspended i f  i t  needs the va lue of  an a t t r i b u t e  event t h a t  has 
not occurred ye t .  For every w e l l - d e f i n e d  a t t r i b u t e  grammar the 
system of  e v a l u a t i o n  processes i s  dead lock- f ree .  
I t s  main b e n e f i t  i s  the h igh d e s c r i p t i o n a l  l eve l  making i t  
f u l l y  independent from s p e c i f i c  mu l t ip rocessor  a r c h i t e c t u r e s .  
So i t  a lso a l l ows  to  check the f u n c t i o n a l  cor rectness even on a 
s imple PC. 
On the o ther  hand, the re  are s u b s t a n t i a l  drawbacks. At l eas t  on 
today ' s  hardware the implementat ion of e v e n t - c o n t r o l l e d  
processes causes a cons iderab le  o rgan is ing  overhead. 
The implementat ion presented i s  based on Modula-2 and runs 
under MS-DOS. I t  cons i s t s  of  two p a r t s ,  a MML-to-Modula 
t r a n s l a t o r  and a module l i b r a r y  of runt ime support  r o u t i n e s .  
T r a n s l a t i o n  i s  done by means of the DEPOT metasystem [ 2 ] .  
I t  turned out t h a t  the e v e n t - c o n t r o l l e d  a t t r i b u t e  e v a l u a t i o n  
technique can be implemented s a t i s f a c t o r y  on today ' s  personal 
computers. Storage requirements a l l ow  the  hand l ing  of  a t  l e a s t  
modest-sized problems. Consider ing the  pro to type character  the  
r e s u l t s  seem acceptable.  
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The metasystem inc ludes proved fea tu res  of DEPOT systems [2Is  
e.g.  a parsing method tha t  f rees  the user from being worried 
about grammar classes. 
Our approach aims at  a c lose connection between parsing and 
eva lua t ion .  So there  i s  no need of s t o r i ng  in termedia te  r e s u l t s  
and i n t e g r a b i l i t y  i s  improved. A t t r i b u t e  eva lua t ion  proceeds 
inc remen ta l l y .  That i s  why ( in  t h i s  s i ng l e  processor implemen- 
t a t i o n )  the number of p a r a l l e l  ac t i va ted  processes i s  ra the r  
small usua l l y .  This i s  not s u r p r i s i n g  because even in  complex 
languages jus t  a few fea tu res  destroy L- or R - a t t r i b u t i o n .  
In f a c t ,  i n  conventional app l i ca t i ons  one or two add i t i ona l  
processors would be able to  eva luate a l l  the a t t r i b u t e s  in  
p a r a l l e l  w i th  pars ing.  This i nd i ca tes  the need to  incorporate  
syntax ana l ys i s  i n t o  cons iderat ion i f  one wants t o  achieve a 
h igher degree of p a r a l l e l i z a t i o n .  
Altough one may regard MATE as a simple re- implementat ion of 
FOLDS [3 ]  there are some essen t ia l  d i f f e rences .  Of course, i t  
demonstrates tha t  technolog ica l  development enables us to  apply 
h i g h l y  soph is t i ca ted  methods of  the past on simple computers of 
today, too. 
Further research w i l l  be in  two d i r e c t i o n s .  Besides the 
d i s p o s a b i l i t y  of advanced language processing t o o l s  p o t e n t i a l  
domains of a p p l i c a t i o n  must be developed. We th ink  a hopeful 
way i s  to  turn  spec ia l i sed  languages from a means of desc r ip -  
t i o n  and i n t e r p r e t i o n  only  to  one of reasoning, r e w r i t i n g  and 
c a l c u l a t i n g  au tomat i ca l l y .  
On the other hands our attempts aim on developing the MATE 
metasystem. There are i n v e s t i g a t i o n s  to  explore actual  p a r a l -  
l e l i s m  by s imu la t ion .  A f te r  event con t ro l l ed  eva lua t ion  having 
implemented one of the next steps w i l l  be the i n t e g r a t i o n  wi th 
loca l  parsing [ 4 ] .  I t  may alsobe used f o r  experimental 
a p p l i c a t i o n s .  Thus, besides i t s  r o l e  as a subject of research 
i t  may also serve to prepare the p r a c t i c a l  app l i ca t i on  of more 
soph is t i ca ted  language processing in  the f u t u re .  
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