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ABSTRACT 

A r u n n i n g sys tem i s p r e s e n t e d wh ich p r o v i d e s 
p o w e r f u l s u p p o r t t o the user w h i l e d e s i g n i n g p r o ­
grams . 
T h i s system a u t o m a t i c a l l y c o n s t r u c t s program sche -
mas by d e c o m p o s i t i o n o f the da tas i n v o l v e d in the 
s p e c i f i c a t i o n . Datas a re s p e c i f i e d w i t h i n a know­
l e d g e - b a s e as d a t a types h a v i n g a s s o c i a t e d decom­
p o s i t i o n p a t t e r n s . 
The user may combine d i f f e r e n t d a t a - d e c o m p o s i t i o n 
s t r a t e g i e s w i t h any o f i t s d e c o m p o s i t i o n p a t t e r n s . 
S o i t i s p o s s i b l e t o b u i l d s e v e r a l p rogram schemas 
f o r the same p r o b l e m . 
Once a program schema is b u i l t the user can i n ­
s t a n t i a t e o r adapt i t by hand . He can a l s o app l y 
the system r e p e t i t i v e l y u n t i l h e o b t a i n s p r i m i t i v e 
p rob lems wh i ch can be s o l v e d d i r e c t l y . 

Key-words : Running sys tem. Data t y p e s . De­
c o m p o s i t i o n p a t t e r n s . P o w e r f u l s u p p o r t . Progam 
schema. S t r a t e g i e s o f d e c o m p o s i t i o n . 

I INTRODUCTION 

In t he a t t e m p t t o a u t o m a t i c a l l y c o n s t r u c t a 
p rogram f rom i t s s p e c i f i c a t i o n two main approaches 
have been p r o p o s e d . 

- The f i r s t method a c t s in a f o rma l f ramework 
and uses a d e d u c t i v e mecanism to s o l v e the p r o b l e m . 
The d e s i r e d p rogram can be o b t a i n e d by p r o v i n g a 
theorem in a c o n s t r u c t i v e way [M.W 8 0 ] , o r by a p p l y ­
i n g the K n u t h - B e n d i x c o m p l e t i o n p r o c e d u r e t o a r e ­
w r i t e sys tem [ DER 82] . 

- The second method is based on a large, amount 
of knowledge t h a t one can have about some a s p e c t s 
o f p rog ramming . T h i s knowledge base c o n t a i n s a l o t 
o f r u l e s and f a c t s wh ich a l l o w g r a d u a l r e f i n e m e n t 
and t r a n s f o r m a t i o n o f a s p e c i f i c a t i o n i n t o a n e f f i ­
c i e n t p rogram [BAR 79] [ B . O . R 8 1 ] . 

However as p r e v i o u s l y n o t i c e d [ BAR 83] , none 
o f these approaches i s r e a l l y s a t i s f y i n g . The f i r s t 
one c a n ' t a v o i d the c o m b i n a t o r i a l e x p l o s i o n i nhe ren t 
t o t h i s k i n d o f mecanism. The second one , l a c k i n g 
o f r e l e v a n t r u l e s f o r a l g o r i t h m c r e a t i o n can o n l y 
s y n t h e s i z e programs f rom a l g o r i t h m i c s p e c i f i c a t i o n s . 
A t h i r d method can b e t r i e d i n p a r t i a l l y a u t o m a t i n g 
the s o f t w a r e deve lopment and p r o v i d i n g a p o w e r f u l 

a i d to t he programmer. Such an example i s t he P r o ­
grammer 's A p p r e n t i c e [ WAT 82] des igned to be midway 
between an improved programming me thodo logy and an 
a u t o m a t i c s y n t h e s i s sys tem. 

The sys tem p r e s e n t e d i n t h i s p a p e r , c a l l e d the 
Program B u i l d e r ( P B ) , be longs t o t h i s t h i r d me thod . 
I t r e l i e s h e a v i l y on a top-down and modu lar approach 
and c o n s t r u c t s a u t o m a t i c a l l y a program schema by 
decomposing the i n i t i a l p rob lem w i t h r e s p e c t t o the 
d a t a s t r u c t u r e s i n v o l v e d i n i t s s p e c i f i c a t i o n . T h i s 
p rogram schema i n t r o d u c e s new sub -p rob lems and e v e n ­
t u a l l y some guards w h i c h must b e v e r i f i e d t o v a l i ­
d a t e these s u b - p r o b l e m s . 
D e c o m p o s i t i o n i s done b y p r o c e s s i n g s t r u c t u r e d d a t a 
o b j e c t s i n d e p e n d a n t l y o f the seman t i cs o f the p r o ­
b lem : so in some cases the program schema may be 
i r r e l e v a n t . I n the more f a v o u r a b l e cases the user 
of the PB can i n s t a n t i a t e or adapt the schema by 
hand . He can a l s o r u n the PB to a p p l y the same d e ­
c o m p o s i t i o n p rocess to the s u b - p r o b l e m s . The process 
ends once p r i m i t i v e p rob lems w h i c h can be s o l v e d 
d i r e c t l y , appea r . 
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This program schema is a se lec t ion sor t a lgor i thm. 
Construct ion of $Probleml whi th the PB is s t r a i g h t ­
forward when the same decomposition pa t te rn is ap­
p l i ed to the input va r iab le S : In t h i s case the 
new problem $Problem3 can be viewed as a p r i m i t i v e 
problem ( f i n d i n g the smaller of two i n t e g e r s ) . We 
have'nt room enough to describe the. whole program 
but the computation of $N1 would be : 

$N1:=#Problem3(HEAD(S),MIN(TAIL(S)) 

2.3 Implementation of the PB. 
It is implemented in Maclisp on a Mi l l t i cs sys­

tem. A programmer can use it i n t e r a c t i v i 1 y v ia the 
d i sp lay -o r i en ted ed i to r Emacs. 
During the same session, whi le cons t ruc t ing a pro­
gram he may combine d i f f e r e n t a l t e rna t i ves : 
-Apply the f i r s t or the second s t ra tegy 
-Ask fo r a recurs ive or a non recurs ive program 
-Choose any of the possib le decomposition pat terns 

of a type 
-Add a new decomposition pa t te rn and se lect it 
-Declare a new problem as an operat ion on an abs­

t r a c t data type 
So i t is possib le to bu i l d qu ick ly several d i f f e ­
rent program schemas fo r a same problem. 
Once a program schema has been b u i l t the user can 
i n s t a n t i a t e i t by renaming the e n t i t l e s pre f ixed 
by $. He may also adapt it by modify ing the code 
produced or by so lv ing d i r e c t l y a problem. 
The PB is a b u i l d i n g block of a more general so f t ­
ware development environment. Such an environment 
is being designed and b u i l t at Orsay Un ive rs i t y in 
the ASSPRO pro jec t [ GRE 8 2 ] , and PB is part of that 
p r o j e c t . 

111 CONCLUSION 

An overview has been presented of a system 
fo r the cons t ruc t ion of programs from decomposi-
t i on o f t h e i r data. In i t s current implementation 
the PB is able to construct var ious programs pro­
cessing s t ruc tu red objects as s t r i n g s , t r ees , 
l i s t s , . . . We are cont inu ing to extend our work 
by t r y i n g to au tomat ica l l y compute the guards and 
generate the spec i f i ca t i ons of the new subproblems. 

For t h i s purpose we have to deal w i th the 
formal s p e c i f i c a t i o n of the i n i t i a l problem (e.g 
SORT can be spec i f i ed as "Ordered(C) and Bag(C)= 
Bag(S)") and to enr ich the axiom par t of the pre­
senta t ion of the abst rac t data types stored in 
the knowledge-base. 
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