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I N T R O D U C T  ION 

F o r  seve ra l  r easons  it is becoming more and more  common ~o p r o v i d e  formal  

de f i n i t i ons  of  the semant ics  of new p rog ramming  languages~ us ing techn iques  such 

as denota t iona l  semant ics ,  a t t r i b u t e  and a f f i x  g rammars ,  a l g e b r a i c  semant ics ,  

ope ra t i ona l  de f i n i t i ons  and ax i oma t i c  de f i n i t i ons .  The  c o n s t r u c t i o n  of  such a d e f i -  

n i t i on  tends to expose  amb igu i t i es  and unexpec ted  imp l i ca t i ons  of  p r o p o s e d  language 

fea tu res ,  and thus can be a s i gn i f i can t  a id when des ign ing  a new language. A p r e -  

c ise de f i n i t i on  o f  the I~meaning H of a p r o g r a m  is of  cou rse  essen t ia l  when imp lemen-  

t ing a c o m p i l e r  o r  o t h e r  language p r o c e s s o r ,  and such de f i n i t i ons  have in some 

cases gu ided the deve lopment  of  imp lementa t ions .  F u r t h e r ,  the ex i s t ence  of  formal  

de f i n i t i ons  of sou rce  and ob jec t  languages makes it poss ib l e  to f o r m a l l y  p rove  the 

c o r r e c t n e s s  o f  c o m p i l e r s .  

A number  of  t r a n s l a t o r - w r i t i n g  systems have been dev i sed  to sys tema t i ze  and 

s imp l i f y  the task  o f  c o m p i l e r  cons t r uc t i on .  These  a re  usua l l y  s y n t a x - d i r e c t e d ~  

and p r o v i d e  in add i t i on  to p a r s i n g  some means of  man ipu la t ing  symbol  tab les ,  pa rse  

t ree  a t t r i b u t e s ,  etc .  S t i l l ,  c o m p i l e r  w r i t i n g  is at p resen t  l a r g e l y  handcra f t  - con-  

s t r u c t i o n  of sL!ch a l a r g e  and complex  p iece  of  s o f t w a r e  r e q u i r e s  c o n s i d e r a b l e  

c r e a t i v i t y ,  is qu i te  p rone  to e r r o r s ,  and i nvo l ves  an enormous amount o f  w o r k .  

C o r r e c t n e s s  p roo f s  f o r  rea l  comp i l e r s  seem to be more  of  an ideal than a 

r e a l i t y  at th is  t ime,  s ince  c o n s t r u c t i o n  of a c o r r e c t n e s s  p r o o f  seems to r e q u i r e  

even more c r e a t i v i t y  and l abo r  than c o n s t r u c t i o n  of  the c o m p i l e r  i t se l f .  

C l e a r l y  both p rob lems  wou ld  be a l l e v i a t e d  i f  t h e r e  we re  a c l o s e r  connect ion  

between the semant ic  de f i n i t i on  of  the language and the s t r u c t u r e  of i ts compi ler~ 

jus t  as p a r s i n g  p rob lems  w e r e  much s i m p l i f i e d  a f t e r  a f i r m  connect ion  was made 

between syn tax  de f i n i t i on  and p a r s e r  s t r u c t u r e .  

An ideal  so lu t i on  wou ld  be a t rue  c o m p i l e r  g e n e r a t o r ,  wh ich  i f  g iven de f i n i t i ons  

of the syn tax  and semant ics  of  a p rog ramming  language would  au toma t i ca l l y  p roduce  

a c o m p i l e r  o f  accep tab le  c o m p i l e - t i m e  and r u n - t i m e  e f f i c i ency .  The  pu rpose  of the 

wo rkshop  was to b r i n g  t oge the r  r e s e a r c h e r s  whose w o r k  b r i ngs  us c l o s e r  to th is  

goal .  

The pape rs  p r e s e n t e d  at the wo rkshop  n a t u r a l l y  fa l l  into four  ca [ego r i es .  

The f i r s t  g roup  conta ins  t h ree  pape rs  w i th  a common goal :  to p roduce  a c o m p i l e r  

f rom the denota t iona l  semant ics  of  a p r o g r a m m i n g  language. The second g roup  is 

conce rned  w i th  the use of  a b s t r a c t  a l g e b r a  to def ine  semant ics ,  to spec i f y  comp i -  

l e rs  and to p r o v e  them c o r r e c t .  The  t h i r d  g roup  has to do w i th  s e v e r a l  aspec ts  of 

a t t r i b u t e  o r  a f f i x  g rammars .  These  a re  a power fu l  and na tu ra l  medium fo r  e x p r e s -  

s ing c o m p i l e r s ,  and thus p r o v i d e  a p r o m i s i n g  output language fo r  c o m p i l e r  g e n e r a -  

tops. The  last  g roup  conta ins  th ree  pape rs  wh ich  a re  r e l a t e d  to c o m p i l e r  g e n e r a -  

t ion but not in the e a r l i e r  c a t e g o r i e s ,  i nc lud ing  one on the fo rma l  semant ic  d e f i n i -  

t ion of  the A D A  p r o g r a m m i n g  language.  The  de f i n i t i on  is in tended to s e r v e  



IV 

Hfor the v a l i d a t i o n  of i m p l e m e n t a t i o n s  and as a g u i d e l i n e  f o r  i m p l e m e n t o r s  . . .  (and) 

as an input  fop a c o m p i l e r  g e n e r a t o r  when  the t e c h n o l o g y  becomes a v a i l a b l e .  ~ As  

such i t  is l i k e l y  to s t i m u l a t e  f u r t h e r  r e s e a r c h  [n au toma t i ng  the c o m p i l e r  g e n e r a t i o n  

p r o c e s s .  

The  " W o r k s h o p  on S e m a n t i c s - D i r e c t e d  C o m p i l e r  Genere4 ion  H was he ld  

J a n u a r y  t/4-1 8 at the U n i v e r s i t y  o f  Aarhus~  D e n m a r k .  The  mee t i ng  was  made p o s s i b l e  

by g r a n t s  f r om  the Dan ish  R e s e a r c h  Counc i l  ( F o r s k n i n g s r ~ , d )  and the A a r h u s  U n i v e r -  

s i t y  C o m p u t e r  S c i e n c e  D e p a r t m e n t  ( D a t a l o g i s k  A f d e l i n g ) .  L o c a l  a r r a n g e m e n t s  w e r e  

hand led  by an o r g a n i z i n g  commi t t ee  c o n s i s t i n g  of  Ne l l  Jones~ P e t e r  Mosses  and 

Mogens N i e l s e n  and by the w o r k s h o p  s e c r e t a r y ,  K a r e n  M ~ I l e r .  The  d e p a r t m e n t  d e -  

s e r v e s  a round  of  t hanks  f o r  p r o v i d i n g  ( in a d d i t i o n  to  funds)  the use of  i ts  r e p r o -  

duc t ion ,  s e c r e t a r i a l  and l i b r a r y  f a c i l i t i e s ,  and f o r  p r o v i d i n g  am e x c e l l e n t  m i l i e u  

fop w o r k  and d i s c u s s i o n .  The  c o n t r i b u t i o n s  of  a i",umbeP of  i n d i v i d u a l s  a r e  w a r m l y  

a c k n o w l e d g e d ,  i n c l u d i n g  K a r e n  M ~ l l e r ,  Mogens N i e l s e n ,  L e n e  Ro ld  and of  c o u r s e  

the p a r t i c i p a n t s  in the workshop~ w i t h o u t  whose  p r o f e s s i o n a l  e x p e r t i s e  the w o r k -  

shop wou ld  not have  been poss i b l e .  
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