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INTRODUCTION 

A r t i f i c i a l i n t e l l i g e n c e r e s e a r c h i n B r i t a i n i s 
g e n e r a l l y w e l l known t o t h e Amer ican a u d i e n c e . 
Research i n c o n t i n e n t a l Western Europe i s l e s s 
w e l l known, f o r s e v e r a l r e a s o n s : 

end o f t h e p a p e r . 

i t s t a r t e d l a t e r 
FRANCE 

b a r r i e r s o f l anguage and h a b i t decrease t h e 
exchange o f i n f o r m a t i o n t h r o u g h n e w s l e t t e r s 
and a t c o n f e r e n c e s 

f o r r e s e a r c h o n n a t u r a l language u n d e r s t a n d 
i n g s y s t e m s , w h i c h i s a s i g n i f i c a n t p a r t o f 
A . I . , most r e s e a r c h e r s p r e f e r t o d e v e l o p expe 
r i m e n t a l systems i n t h e i r own l a n g u a g e . T h i s 
makes i t ha rd t o p u b l i s h t h e r e s u l t s i n a 
f o r e i g n language 

t h e r e a r e some d i f f e r e n c e s i n r e s e a r c h a p p 
r o a c h e s . I n p a r t i c u l a r , r e s o l u t i o n t h e o r e m -
p r o v i n g has a r e l a t i v e l y s t r o n g e r p o s i t i o n i n 
Europe t h a n i n t h e U.S. 

Our accoun t o f A . I . r e s e a r c h i n France cove rs work 
a t t h e f o l l o w i n g m a j o r c e n t e r s : 

- Un ive rs i t y of Marsei l le-Luminy ( d i r e c t o r : A. 
Colmerauer) 

- Un i ve rs i t y of Par is 8-Vincennes ( d i r e c t o r : P. 
Greussay) 

- I n s t i t u t de Recherche d' Inforraat ique et d 'Auto-
matique ( IRIA) at Ve rsa i l l es outside Paris 
( d i r e c t o r s : G. Huet and G. Kahn) 

- Un i ve rs i t y P ie r re et Marie Curie in Paris 
( d i r e c t o r s : J . P i t r a t and J . -C . Simon) 

1. Un ive rs i t y of Marsei l le-Luminy 

The i n t e n t i o n of t h i s panel is to present an 
overview of the research tha t is being done in 
the f i e l d in Western Europe. 

The present paper f o r the proceedings is a con
catenat ion of surveys fo r each p a r t i c i p a t i n g 
country . Hopeful ly the panel d iscussion at the 
conference w i l l be used p a r t l y f o r present ing 
the surveys, and p a r t l y f o r comparing the expe
r ience of these coun t r ies . 

The panel contains p a r t i c i p a n t s from four count
r i e s : France, Western Germany, I t a l y , and Sweden. 
I t has not been poss ib le to inc lude a l l countr ies 
and a l l p ro jec ts in each count ry , but we do be
l i e v e tha t the survey is representat ive f o r the 
s i g n i f i c a n t research p ro jec ts i n con t inen ta l 
Western Europe, and t ha t it covers most of them. 

The con t r ibu to rs from the d i f f e r e n t countr ies 
have selected d i f f e r e n t focus and s t y l e f o r t h e i r 
surveys. Un i fo rmi ty in these respects was con
sidered to be ne i ther des i rab le nor possib le to 
achieve. Credi t is given to the authors at the 

In 1971, A. Colmerauer formed an A r t i f i c i a l 
I n t e l l i g e n c e group at the campus of Luminy of 
the Un ive rs i t y of A i x - M a r s e i l l e . The main area of 
research is programming in f i r s t - o r d e r l o g i c . A 
programming language based on f i r s t order l o g i c , 
PROLOG, has been designed and implemented. It has 
been d i s t r i b u t e d to several A . I . centers , and the 
group in Luminy is mainta in ing and improving i t . 

A PROLOG i n s t r u c t i o n is bas i ca l l y a f i r s t - o r d e r 
Horn clause. Cer ta in predicates are evaluable, 
and the search is guided by specia l marks between 
l i t e r a l s . The PROLOG i n t e r p r e t e r is based on an 
e f f i c i e n t l i n e a r r e s o l u t i o n theorem prover. 

Various app l i ca t ions of the PROLOG system are un
der development in Luminy, in p a r t i c u l a r : 

A natural - language understanding system has 
been implemented f o r a substant ia l subset of 
the French language. The meaning of sentences 
is expressed using typed lambda calculus 
terms, which are analysed by so-ca l led meta
morphosis grammars, coded as PROLOG programs. 
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A symbolic manipulat ion system is under deve
lopment. I t i s capable o f doing i n t e g r a t i o n , 
t r igonometry and computation o f l i m i t s in i n 
t e r a c t i v e mode, on expressions w i th several 
unknowns. The whole system is w r i t t e n in PRO
LOG. 

and a symbolic i n t e r p r e t e r is under complet ion. 
Further developments w i l l focus on enr ich ing 
MENTOR's programming language w i th corou t ine
l i k e con t ro l s t r uc tu res . 

2. Un ivers i t y of Par is 6-Vincennes 

The a r t i f i c i a l i n t e l l i g e n c e group here has de
signed a version of LISP, ca l l ed VLISP, which has 
several a t t r a c t i v e fea tures . I t is based on very 
powerful con t ro l s t r uc tu res , most notably the 
concept of f i l t e r s , which could be character ized 
as pat tern-matching-contro l led cont inuat ions . 
VLISP has been implemented on several computers. 
The implementation e f f o r t has been focused on 
e f f i c i e n t implementations on mini and micro
computers. 

4. Un ive rs i t y P ie r re et Marie Cur ie , Par is VI 

The two main groups working on A r t i f i c i a l I n 
t e l l i g e n c e are d i rec ted by professors Simon and 
P i t r a t . Simon is also working in pa t te rn recogni 
t i o n , which is not the subject o f t h i s paper. 
There are also some other researchers working i n 
dependently. T sha l l describe the work done in 
four main areas: l e a r n i n g , theorem p rov ing , app
l i c a t i o n s to computer science, and na tu ra l l ang 
uage understanding, wi thout spec i fy ing to which 
group each researcher belongs. 

A new formalism for modeling various deductive 
processes, ca l led CANON, is under development. It 
is based on the concept of meta-pattern-matching. 

Among the app l i ca t ions developed in Vincennes, 
l e t us quote a programmer's ass is tant system fo r 
understanding LISP programs w r i t t e n by a novice 
programmer. The system is able to detect and cor
rec t various syntac t ic bugs, and a few semantic 
ones. 

IRIA 

In 1976, G. Huet completed his these d 'Eta t on 
u n i f i c a t i o n in languages of order 1 , ? , . . . , w, 
which provides a general framework fo r the study 
of pat tern-matching problems. This work has app
l i c a t i o n s in automating program transformat ions 
expressed as schema r e w r i t i n g ru les in a h igher-
order language. More r ecen t l y , he worked on theo
r e t i c a l p roper t ies o f s i m p l i f i c a t i o n systems 
which are useful fo r the e f f i c i e n t mechanization 
o f equat ional t heo r i es . 

Concurrent ly , G. Huet and G. Kahn d i rec t a p ro 
j ec t concerned w i th the conception and implemen
t a t i o n of a programmer's ass i s tan t . This system, 
ca l led MENTOR, is language independent, and based 
on a general no t ion of abst ract syntax. The p ro 
grammer does a l l phases of programming under the 
supervision of the system, and communicates w i th 
MENTOR using a spec ia l i zed programming language 
operat ing on the abst ract syntax. Powerful pa t te rn 
matching operat ions are provided. The system is 
cu r ren t l y operat ing on PASCAL programs, and is 
i t s e l f e n t i r e l y w r i t t e n in PASCAL. I t i s used to 
maintain and improve i t s e l f . A h i gh - l eve l o p t i m i 
zat ion package f o r PASCAL is under development, 

A• Learning and inference 

J. P i t r a t has rea l i zed a program [1 ] which 
learns to play chess. One of the main problems in 
chess is to choose what moves are to be consider
ed. The program learns to generate a set of plans 
f o r any p o s i t i o n from games which are given to i t 
as data. It t r i e s to understand why a move has 
been successfu l . I f i t understands, i t general izes 
the cha rac te r i s t i c s which are necessary f o r the 
success. The program has learned e f f e c t i v e l y to 
f i n d p lans , but as i t had d i f f i c u l t i e s to use 
these p lans , a program was w r i t t e n [2 ] which does 
not l e a r n , but uses plans e f f i c i e n t l y . 

C. Lemaitre [3 ] wrote a program s imula t ing a 
robot l ea rn ing to s t ruc tu re i t s wor ld . In a comp
lex wo r l d , a robot w i t h a small memory learned to 
recognize remarkable places and to connect them. 
So, when it decided to go somewhere, i t could 
move there qu i ck l y . A man lea rn ing to move in an 
unknown town has a s im i l a r problem to so lve. 

C. Roche's program [4] learned to create ope
ra to rs use fu l f o r so lv ing pa t te rn recogn i t ion 
problems. For ins tance, i t received pat terns 
which belonged to one of two se ts : in one se t , 
two po in ts are close and in the other the two 
po in t are d i s t a n t . I n i t i a l l y , i t received the 
a r i thmet ic operators : p l u s , t imes e tc . I t was 
able to f i n d the Euclidean distance f o r separa
t i n g the pat terns in the two given se ts . 

0. Carr iere [5] wrote a program which solves 
psychological t es t s used f o r measuring i n t e l l i 
gence. Tests such as sequences of numbers, 
l e t t e r s , dominoes to complete, matr ices w i th an 
empty square, and others were solved. The f i r s t 
step is to f i n d the r e l a t i o n between the elements 
of the known sequence f o r i n f e r r i n g the missing 
element. 
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M. Jouannaud [6 ] s tudied the automatic i n f e r 
ence of LISP func t ions from a f i n i t e number of 
examples. The program can o f ten i n f e r a recurs ive 
func t i on from one example. I f i t c a n ' t , i t asks 
f o r new examples and bu i l ds it by steps. With 
T r e u i l and Guiho [7 ] he also wrote a program l e a r 
n ing some a r i t hmet i c laws. 

M. Kodrato f f extended Sommer's r esu l t s and 
wants to implement them in a program. S p e c i f i c a l 
l y , he increases the number of recurrence r e l a 
t i ons and proves the existence of the func t i on 
when the p r i m i t i v e recurs ive r e l a t i o n s are more 
complex. 

B. Theorem prov ing 

10 theses [8 ,9 ,10 ,11,12,13,14,15, 16,17] were 
made in t h i s area and others are on the way. T 
w i l l not present a l l these works, but only give 
the general idea which guide them. 1 do not be
l i e v e t h a t theorem prov ing is an e f f i c i e n t method 
f o r synthes iz ing programs, understanding natura l 
language or so lv ing robot problems. So, the goal 
of these theorem prov ing programs was only to 
prove mathematical theorems. Mathematics w i l l p ro 
bably be one of the f i r s t areas where programs 
w i l l be as good as humans. But it is necessary to 
examine how the mathematician is working. In some 
areas, there are genera l ly few choices f o r a human 
being in a given s i t u a t i o n . Only one or two poss i 
b i l i t i e s are a p r i o r i wor thwhi le . But there is a 
great v a r i e t y of s i t u a t i o n s . M Vivet is studying 
how a program can use a set of methods fo r s o l 
v ing mathematical problems. 

Another idea is to use a graph f o r he lp ing the 
program. Some par t of the fomula may be coded in 
the graph. For instance D. Pastre [16] replaces 
r e l a t i o n s by arcs of a graph. The ru les modify 
the formulas and the graph. Many steps become 
obvious when we consider the graph. The formulas 
are shor te r . 

Another use of a graph is to have a convenient 
storage. M. Buthion [17] wrote a program so lv ing 
compass and s t r a i g h t edge cons t ruc t ion problems 
in plane geometry. Unl ike Ge le rn te r ' s system, the 
diagram is not used f o r v e r i f y i n g whether a p ro 
per ty is t r u e . But the diagram stores ce r t a i n 
f a c t s , e . g . t h a t some po in ts are on the same l i n e , 
or on the same c i r c l e . 

We th i nk t ha t i t is important to study the mathe
mat i c ian . Once, as we were i n t e r v i e w i n g , a mathe
mat ic ian said t ha t he never used the usual no ta
t i o n f o r h is theory , except when he was reading 
or pub l i sh ing a paper. He h imsel f worked w i t h a 
representa t ion which was not very c l ea r , but en
t i r e l y d i f f e r e n t from those used in the books. In 

such cases, a program now solves problems comple
t e l y d i f f e r e n t l y from how the mathematician does 
i t . I t i s then normal t ha t the program's p e r f o r 
mance is not so good, and an i n t e r e s t i n g problem 
is to study the representat ions r e a l l y used by 
the mathematician, not when he is pub l i sh i ng , but 
when he is prov ing theorems. 

C. App l i ca t ions to computer science. 

A f i r s t approach is the r e a l i z a t i o n o f p ro 
grams which process programs which fo r var ious 
reasons have already been w r i t t e n . P i t r a t wrote 
f o r instance a general game p lay ing program [ 1 8 ] . 
The ru les of a s p e c i f i c game were given as two 
separate programs w r i t t e n in a spec ia l language: 
one of them generated l e g a l moves, and the other 
checked whether a given pos i t i on was a winning 
one f o r e i t he r p laye r . I f the general program is 
to p lay w e l l , i t must be able to analyze the 
ru les of a game f o r e x t r a c t i n g usefu l i n fo rma t ion , 
p a r t i c u l a r l y what cond i t ions are necessary i f a 
move is to be l e g a l . 

B. Falv igny [19] wrote a program fo r f i n d i n g 
anomalies in a program; an example of an anomaly 
is the existence o f an i n s t r u c t i o n such t h a t , i f 
i t i s executed, the program loops i n d e f i n i t e l y . 
An anomaly is not always an e r r o r , but i t i n d i 
cates t h a t , somewhere in the program, something 
is probably not c o r r e c t . 

A. Adam and J .P . Laurent [20] are w r i t i n g a 
program to cor rec t a s tudent 's program. This p ro 
gram f i nds which i n s t r u c t i o n s are fa lse and which 
i n s t r u c t i o n s could be placed ins tead. For t h i s , i t 
compares the statement of the problem w i th the 
program given by the student . 

Another a p p l i c a t i o n is program synthesis. Usua l ly , 
we t r y to def ine the problem in a descr ip t i ve 
language. For instance the program of A. Adam [21] 
generates programs which check whether a graph 
has some p rope r t y ; the program of P. Gloess [22] 
generates programs t r a n s l a t i n g a formula w r i t t e n 
in some no ta t i on to the equivalent formula w r i t t e n 
in another n o t a t i o n . In t ha t case, the program 
receives the formal d e f i n i t i o n o f both no ta t i ons . 
F. G a r i j o ' s program [23] generates a program 
computing a f unc t i on def ined by a set of formulas. 
M. Masson's program [2k] generates programs check
ing whether a t r ee has a given proper ty . 

J . L , Lau r ie re ' s program [25] receives as data 
the desc r i p t i ve statement of a combinator ia l p rob
lem (w i t h or wi thout op t im i za t i on ) . The data of a 
p a r t i c u l a r problem is given w i t h the statement. 
The program f i r s t f i nds a s o l u t i o n , t hen , i f op
t i m i z a t i o n i s needed, i t f i nds the opt imal s o l u 
t i o n and proves t h a t t h i s so lu t ion i s op t ima l . 
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The method used by the prograu changes w i t h the 
data . I f the data includes oer t& in va lues, the 
method used by the program works only because of 
these spec ia l va lues. For p r a c t i c a l problems, i t s 
r e s u l t s were sometimes as good as those of p ro 
grams which were w r i t t e n f o r t h i s p a r t i c u l a r prob
lem. 

D. Understanding na tu ra l language 

We want to understand how a program can under
s tand. One method f o r f i n d i n g t h i s is to w r i t e a 
program understanding a Btory, then answering 
questions on t h i s s to r y . G. Sabah [26] and C. 
Loyo Varela [27] give the program a s to ry in 
French. The program's goal is to f i n d the m o t i 
va t i on of the i nd i v i dua l s who acts in t h i s s t o r y . 
I t uses pragmatic ru les to f i n d t h e i r mot ives. 

Other programs answer questions in French on a 
blocks wor ld (F. Rousselot [ 2 8 ] ) , in Spanish on 
the same domain (M.F. Verdejo [ 2 9 ] ) , in Arabic on 
the c o n s t i t u t i o n of Lebanon (B. Wakim). 

Another method fo r the same goal is to w r i t e a 
program so lv ing problems given in a na tu ra l l a n 
guage: e l e c t r i c i t y exercises in French (M. Rous
seau [30 ] ) or mechanics exercises in Arabic(M. 
Ghe i th ) . The l a s t method is to w r i t e a program 
which paraphrases. P i t r a t is w r i t i n g such a p r o 
gram fo r the French language: annotat ions of chess 
games. 

We are mainly i n te res ted in the representa t ion of 
the meaning of the sentences and to f i n d what i r 
format ion is necessary fo r understanding. Pragma
t i c s have a great importance in our approach, but 
i t is necessary to give the program a huge amount 
o f i n f o rma t i on . 

Working in another d i r e c t i o n , but independent ly, 
D. Coulon and D. Kayser [31] have w r i t t e n a p ro 
gram lea rn ing to i d e n t i f y answers to a given 
quest ion expressed in a na tu ra l language. From a 
sample of such quest ions, the program bu i lds 
r u l e s , and w i t h these r u l e s , i t can c l a s s i f y the 
new answers. The ru les are b u i l t using some e l e 
mentary opera tors . This program is asefu l f o r 
teaching machines. 

GERMANY, FEDERAL REPUBLIC OF 

For qu i te some years there has been research in 
Germany in areas which are usua l l y considered 
par t o f a r t i f i c i a l i n t e l l i g e n c e ; but i t was not 
u n t i l 1975 tha t the s c i e n t i s t s working in these 
areas came together to i d e n t i f y themselves as a 

group w i t h common s c i e n t i f i c i n t e r e s t s . Since then 
qu i te a b i t has achieved. 

- The group o f f i c i a l l y became a spec ia l i n t e r e s t 
group ("Fachgruppe") of the German assoc ia t ion f o r 
i n fo rmat i cs (Gesel lschaf t f u r In fo rmat ik - GI) 
and, l i k e other areas i n i n f o r m a t i c s , i t i s r e 
presented w i t h i n the GI by a committee ("Fachaus-
schuss") whose members are s c i e n t i s t s working in 
the f i e l d o f A . I . and o f pa t te rn r ecogn i t i on . 
Those from A . I . are W. B i b e l , J. LaubBch, H.-H. 
Nagel (chairman), and G. Veenker. 

- A German A . I . - n e w s l e t t e r w i t h s im i l a r i n t e n 
t i ons l i k e the SIGART- or AISB-newsletter now 
appears r e g u l a r l y on a qua r te r l y basis and is 
sent to about 200 addresses ( c u r r e n t l y ed i ted by 
W. B i b e l ) . 

In t h i s r e l a t i v e l y short t ime of somewhat more 
than two years f i v e meetings or workshops exc lu 
s i ve l y devoted to A . I . - r esea rch have been o rgan i 
zed, not count ing con t r i bu t i ons to na t i ona l con
ferences w i t h A . I . - s e c t i o n s . 

- An i n t e r n a t i o n a l conference on A . I . w i l l take 
place in the t h i r d week of Ju ly 1978 in Hamburg 
organized by the GI in co-operat ion w i t h the 
Society f o r the Study o f A r t i f i c i a l I n t e l l i g e n c e 
ana Simulat ion of Behaviour (AISB) from B r i t a i n . 
Local arrangements w i l l be the r e s p o n s i b i l i t y of 
H.-H. Nagel from Hamburg. Dr. Derek Sleeman from 
the computer based lea rn ing p r o j e c t , Un ive rs i t y 
of Leeds w i l l act as program chairman. 

According t o t h a t r e l a t i v e l y short h i s t o r y i t i s 
not su rp r i s i ng t h a t there is no r e a l center of 
A . I . - r esea rch nor any r e a l l y b i g A . I . - p r o j e c t in 
Germany. The a c t i v i t i e s are scat tered over many 
p laces , w i t h some c l u s t e r i n g t ak i ng place at the 
u n i v e r s i t i e s of Hamburg and Kar lsruhe. 

The s c i e n t i f i c a c t i v i t i e s mainly concentrate on 
two areas of research: processing of n a t u r a l l y 
represented in fo rmat ion ( v r i t t e n na tu ra l language 
and v i s i o n ) and automatic deduct ion. The common 
fu tu re perspect ives f o r both are probably know
ledgeable, human or ien ted programming systems. In 
the f o l l ow ing we subdivide these areas and l i s t 
names of people working in the respect ive sub-
areas and t h e i r a f f i l i a t i o n (which is normal ly 
" I n s t i t u t f u r I n f o rma t i k , Un i ve rs i t a t <name of 
c i t y > " , i f not s ta ted o therwise) . This l i s t i s 
based on the necessar i ly incomplete in format ion 
which is at the authors ' d isposal and there fo re 
cannot be exhaust ive. 

1 . Processing of n a t u r a l l y represented in fo rma
t i o n 
a) na tu ra l language process ing, syntax 
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s e m a n t i c s , t r a n s l a t i o n 
b ) scene a n a l y s i s 
c ) c o g n i t i v e s y s t e m s ; f o r m a l r e p r e s e n t a t i o n o f 

k n o w l e d g e , seman t i c n e t s 
d ) ( l i n g u i s t i c ) q u e s t i o n a n s w e r i n g systems 
e ) ( p r o c e d u r a l ) p r o b l e m s o l v i n g 

There i s a l a r g e image a n a l y s i s g roup a t t h e 
F o r s c h u n g s i n s t i t u t f u r I n f o r m a t i o n s v e r a r b e i t u n g 
und M u s t e r e r k e n n u n g (F IM) a t K a r l s r u h e w o r k i n g 
w i t h K a z m i e r c z a k . T h e i r work has a l a r g e o v e r l a p 
w i t h scene a n a l y s i s ( b , c ) : Bohner , R o c k e r , Schar f , 
S t i e s s . 

A number o f p e o p l e w o r k i n g i n t h i s a r e a a r e i n 
Hamburg: B e r t e l s m e i e r , Kemen, N a g e l , Neumann, 
R ad i g ( b , c ) ; S c h e f e , W a h l s t e r , W i t t i g ( a , c , d , 
e ) ; B o l e y ( c ) , and s e v e r a l o t h e r s . A t S t u t t g a r t 
t h e r e a r e Laubsch ( a , b , c ) , Hanataka ( b ) , Krause 
( a , c ) . A t TU Miinchen work J a n a s , R i p k e n , Schwind 
( a , c ) ; a t Saa rb r i i c ken Weber ( a ) . F i s c h e r ( c ) a t 
t h e B i l d u n g s t e c h n o l o g i s c h e s Z e n t r u m , D a r m s t a d t , 
Gorz ( a , c ) a t E r l a n g e n . B r e c h t and o t h e r s ( c , e ) 
work a t t h e I n s t i t u t f u r Deutsche S p r a c h e , Mann
he im and Bonn. K l a c z k o ( c ) a t F r a n k f u r t . Scene 
a n a l y s i s ( b ) i s p u r s u e d b y F o i t h a t t h e I n s t i t u t 
f u r I n f o r m a t i o n s v e r a r b e i t u n g i n T e c h n i k und B i o -
l o g i e a t K a r l s r u h e . 

A u t o m a t i c d e d u c t i o n 

a ) t h e o r e m p r o v i n g i n l o g i c a l systems 
b ) p rog ram s y n t h e s i s / a n a l y s i s / v e r i f i c a t i o n 
c ) d e d u c t i v e q u e s t i o n a n s w e r i n g systems 

w h i c h i s b e i n g d e v e l o p e d b y Ug i and B r a n d t , Organ, 
chem. L a b o r , TU Mi inchen. 

I n t h e a r e a o f a u t o m a t i c d e d u c t i o n a l o t o f work 
has been i n v e s t e d i n t h e t h e o r e t i c a l f o u n d a t i o n s 
( s u c h as deve lopment and compar i son o f v a r i o u s 
comp le te t heo rem p r o v i n g methods e s p e c i a l l y t h o s e 
based on n a t u r a l d e d u c t i o n s y s t e m , as w e l l as 
seman t i c s and r e p r e s e n t a t i o n o f p r o g r a m s ) . But 
now, a s s o f t w a r e f o r s t r i n g p r o c e s s i n g a t t h e 
compu t i ng c e n t e r s i n Germany becomes more c o m f o r t 
a b l e , t h e r e i s a t e n d e n c y t o w a r d s b u i l d i n g e f f i 
c i e n t , s p e c i a l i z e d , p r a c t i c a b l e systems r a t h e r 
t h a n d e v l o p i n g f u r t h e r ( c o m p l e t e ) t h e o r e t i c a l 
me thods . But o b v i o u s l y most g roups a r e s t i l l t o o 
s m a l l t o p r o v i d e t h e manpower necessa ry f o r t h e 
desr 'gn and i m p l e m e n t a t i o n o f r e a l l y p o w e r f u l 
y y s t e m . However , t h e p e r s p e c t i v e s f o r t h e nea r 
f u t u r e seem t o b e n o t t o o bad i n t h a t r e s p e c t . 

Work i n speech u n d e r s t a n d i n g i s s t i l l pu rsued a s 
p a r t o f p a t t e r n r e c o g n i t i o n . I n c o n t r a s t t o t h i s , 
p e o p l e w o r k i n g i n image a n a l y s i s seem to be more 
aware o f A I i m p l i c a t i o n s f o r t h e i r w o r k . A l t h o u g h 
t h e l a r g e r image a n a l y s i s p r o j e c t s a t F I M / K a r l s -
r u h e and t h e Deutsche F o r s c h u n g s - und V e r s u c h s -
a n s t a l t f u r L u f t - und Raumfahr t (DFVLR) Ober -
p f a f f e n h o f e n canno t y e t b e c o n s i d e r e d a s A I p r o 
j e c t s , i t w o u l d n o t b e s u r p r i s i n g t o see ma jo r 
v e n t u r e s i n t o t h i s a r e a i n t h e f u t u r e . 

ITALY 

The s t r o n g e s t g roup w o r k i n g i n t h i s a r e a has i t s 
c e n t e r i n K a r l s r u h e : Deussen , S iekmann , W r i g h t s o n 
( a ) ; R a u l e f s ( b ) and o t h e r s ; a t Ronn work D a r l i n g 
t o n ( a , b , c ) ; F o r n i n g , Veenker ( a ) ; a t Aachen 
R i c h t e r ( a ) ; a t T U Miinchen work B i b e l , S c h r e i b e r 
( a , b ) ; v . Henke ( b ) works a t t h e GMD, S t . Augus -
t i n ; W i n t e r s t e i n ( a ) a t K a : s e r s l a u t e r n ; a t T U 
B e r l i n work Bergmann, N o l l ( a ) ; S c h n e i d e r , Konrad 
( e ) . K u d l e k ( a ) works a t Hamburg. 

The s u r v e y o f A . I . r e s e a r c h i n I t a l y has u n f o r 
t u n a t e l y been d e l a y e d i n t h e m a i l . 

SWFDN 

3 . Chess , e t c . 

There a r e s e v e r a l game p l a y i n g s y s t e m s . I n a t o u r n a 
ment h e l d i n 1975 t h e most s u c c e s s f u l German chess 
p l a y i n g sys tem was one d e v e l o p e d by Z a g l e r and 
o t h e r s a t t h e TU Mi inchen. 

U. M i s c e l l a n e o u s 

A s u r p r i s i n g l y e f f i c i e n t sys tem f o r s o l v i n g d i f f e r 
e n t i a l e q u a t i o n s has been d e v e l o p e d b y S c h m i d t , 
Bonn. - A f o r m u l a m a n i p u l a t i o n sys tem was d e s i g n e d 
by S t e i n b r u g g e n , TU Mi inchen. - A I methods a r e i n 
v o l v e d i n a sys tem f o r s o l v i n g c h e m i c a l p rob lems 

A r t i f i c i a l I n t e l l i g e n c e r e s e a r c h i n Sweden f i r s t 
d e v e l o p e d i n t h e Computer Sc ience depa r tmen ts o f 
some u n i v e r s i t i e s . I n t h e l a s t few y e a r s , some A . I . 
has been done i n L i n g u i s t i c s and P r y c h o l o g y d e 
p a r t m e n t s a s w e l l . 

Uppsa la and L i n k o e p i n g U n i v e r s i t i e s . The I n f o r m a -
t i c s L a b o r a t o r y ( " D a t a l o g i l a b o r a t o r i e t " ) a t Upp 
s a l a U n i v e r s i t y was fo rmed i n 1970. I n 1975 t h e 
m a j o r p a r t o f t h e g r o u p moved t o L i n k o e p i n g U n i 
v e r s i t y , w h i l e a m i n o r p a r t remained i n U p p s a l a . 
The two g roups have t h e r e f o r e s i m i l a r p r o f i l e s 
and w i l l h e r e b e d e s c r i b e d t o g e t h e r . 
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The group in Uppsala was formed by a few people 
who had worked on t y p i c a l A . I . problems such as 
data-base s t ruc tu res f o r question-answering sys
tems, h e u r i s t i c search, and h i g h - l e v e l languages. 
However, in spec i f y ing the area of research f o r 
the new group, we chose to invent the term ( tech 
nology f o r ) smal l data bases, ra ther than a r t i f i 
c i a l i n t e l l i g e n c e . 

In p r a c t i c e , "smal l data bases" has a considerable 
over lap w i t h a r t i f i c i a l i n t e l l i g e n c e . The data 
base of a Q.A. system is a t y p i c a l small data base. 
In genera l , small data base technology is concer
ned w i t h data bases where the conceptual complex
i t y of the data and/or the operat ions tha t are to 
be performed on them are the major problems, in 
c o n t r a d i s t i n c t i o n to conventional data bases 
where the complexity of in format ion is sma l l , and 
the volume of data and economy of operat ion are 
the dominating problems. L ISP- l i ke languages, and 
v e r y - h i g h - l e v e l languages based on LISP, are s o f t 
ware t o o l s f o r small data bases. Natura l language 
would probably f o r many purposes be an i dea l means 
of communication w i th a small data base. The term 
small data bases is perhaps equivalent to "know
ledge-based systems" t ha t is now o f ten used i n 
t e r n a t i o n a l l y . 

The s i g n i f i c a n t d i f fe rence between "smal l data 
bases" and " a r t i f i c i a l i n t e l l i g e n c e " i s t h a t the 
former term impl ies a stronger emphasis on s o f t 
ware t oo l s (such as programming languages) and on 
a p p l i c a t i o n s , and t ha t i t avoids the science-
f i c t i o n - l i k e overtones which have been both an 
a t t r a c t i o n and a detr iment f o r A . I . In genera l , 
we be l ieve tha t our term has been u s e f u l . However, 
i t could c l e a r l y not be used in a country where 
" b i g " is a p o s i t i v e l y loaded word, and " sma l l " is 
negat ive ly loaded. 

The f o l l o w i n g are some of the major p ro jec ts tha t 
have been concluded or near ly concluded in these 
groups: 

- Implementation of an INTERLISP system fo r IBM 
360 and 370 ser ies computers (Jaak Urmi et a l , 
Uppsala) 

- Design of spec ia l hardware f o r a LISP system 
(Jaak Urmi, Linkoeping) 

- Work on data bases f o r na tu ra l language under
standing system, based on the idea chat p r e d i 
cate ca lcu lus or an extension thereof should 
be used as a s p e c i f i c a t i o n language fo r both 
the data base and the storage and r e t r i e v a l 
operat ions. Predicate calculus was not used 
fo r the representa t ion of the NL in formaoion, 
but ra ther as the no ta t i on wherein the rep re 
sentat ion of var ious semantic constructs was 
expressed. In a sense it was used as a p ro 
gramming language, al though one which was not 
d i r e c t l y implemented, but instead one which 
served as the abst rac t program from which a 
concrete program in a concrete programming 

language (such as LISP) was w r i t t e n . 
(Er ik Sandewall, Uppsala) 

- Work on comprehension of na tu ra l language t e x t s 
t ha t descr ibe processes, through implementation 
of a system which accepts descr ip t ions of 
pat ience ( s o l i t a i r e ) games in na tu ra l Swedish, 
analyzes the t e x t , and performs the game. The 
system has been designed f o r r e a l na tu ra l 
language t e x t s , taken from books from a book
s t o r e , ra ther than f o r constructed examples. 
The domain is i n t e r e s t i n g because the games 
are processes t ha t invo lve cond i t i ona l branches 
as w e l l as loops. Since each game desc r i p t i on 
is r e a l l y an a lgo r i t hm, the sublanguage used 
in descr ib ing games can be viewed as a na tu ra l 
programming language. The work there fo re has a 
p o t e n t i a l i n t e r s t f o r other branches of compu
t e r science as w e l l . 
(Mats Cedva l l , Uppsala) 

- Implementation of a compiler f o r ATN grammars. 
This work was done in the ear ly stages of the 
pat ience game p r o j e c t , as a development of 
t o o l s , achieved speed-up w i t h a f ac to r of ten 
in the IBM 370 INTERLISP. 
(Mats Cedva l l , Uppsala) 

The f o l l ow ing p ro jec t s are less d i r e c t l y re la ted 
to a r t i f i c i a l i n t e l l i g e n c e , but are na tu ra l con
sequences of the .smal3_ data__t)a:;e_ p r o f i l e : 

- Work on p a r t i a l eva luat ion as a programdevelop-
menu technique. This work has been done i t e r a -
t i v e l y by designing a p a r t i a l eva lua to r , using 
i t f o r a number of a p p l i c a t i o n s , and r e v i s i n g 
the p a r t i a l eva lua tor . The recent vers ion of 
the system has been able to successfu l ly par 
t i a l l y - eva lua te LISP code tha t had been w r i t t e n 
by an expert LISP programmer wi thout previous 
knowledge tha t h is program was going to be used 
in the experiment. 
(Anders Haraldsson and o the rs , Uppsala and 
Linkoeping) 

Compiler f o r p a r t i a l eva luator . In conjunct ion 
w i t h the work on p a r t i a l eva lua t i on , there has 
been work on a p a r t i a l - e v a l u a t o r - c o m p i l e r , 
which t ransforms a general-purpose program to 
a corresponding program generator , and on 
methods f o r prov ing tha t a proposed use of 
these programs is co r rec t . 
(E r i k Sandewall and o the rs , Uppsala) 

A method f o r formal d e f i n i t i o n of the semantics 
of programming languages, demonstrated through 
a d e f i n i t i o n of Simula. The d e f i n i t i o n is an 
i dea l i zed compi ler , and is s i g n i f i c a n t because 
i t i s both e f f e£ t r ve ( i t ex i s t s as a LISP p ro 
gram, and has been used to compile and run a 
sys temat ica l l y designed t e s t batch of Simula 
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programs, which is s i g n i f i c a n t f o r debugging 
the d e f i n i t i o n ) , and l e g i b l e ( the repor t de
scr ibes how a number of r ea l questions about 
Simula semantics are answered by r e f e r r i n g to 
the formal d e f i n i t i o n ) . 
(Mats Nordstrom, Uppsala) 

An a u x i l i a r y system f o r design of man-machine 
d ia logues. The system represents the dialogue 
as a network, where each node represents an 
i n t e r a c t i o n , and is associated w i th a typeout 
from the system, a syntax f o r possib le user 
responses, i nd i ca t i ons f o r which node to go to 
nex t , e t c . The system, ca l led IDECS, contains 
an i n t e r p r e t e r f o r the network w i th advanced 
f a c i l i t i e s such as backtrack ing and undoing; 
an i n t e r a c t i v e ed i t o r on the network, and of 
course f a c i l i t i e s f o r entry and presentat ion 
of the conversat ion network. The system was 
designed in response to a p r a c t i c a l need, and 
enables one to l e t an end user t r y h is hand at 
the proposed d ia logues, f i n d out what d e t a i l s 
have to be changed, make the change at the 
spot , and l e t the f i n a l user t r y again. This 
system was developed in a cooperat ion p ro jec t 
w i t h the Swedish Bureau of S t a t i s t i c s and has 
been used in several app l i ca t i on p r o j e c t s . 
(Sture Hagglund and o the rs , Uppsala and L i n -
koeping) 

A l l o f the l a s t three p ro jec ts r e l i e d very heav i 
ly on the use of LISP as an implementation langu
age, and probably could not have been completed 
if a convent ional language had been used. They 
i nd i ca te t h a t i n t e r a c t i v e programming technology 
in LISP is a s i g n i f i c a n t s p i n - o f f r e s u l t o f A . I . 
research. 

The p ro jec ts tha t have been described represent a 
sample which character izes the p r o f i l e of the 
a c t i v i t i e s . A few a d d i t i o n a l p ro jec ts should also 
have been described but have had to be omit ted 
because of space r e s t r i c t i o n s . 

Stockholm U n i v e r s i t y . Sten-Ake Tarnlund and a few 
co-workers have worked since around 1970 w i th r e 
so lu t i on theorem-proving. A f t e r i n i t i a l work on 
implementation and experimental use of a theorem-
prover on a mini-computer, the group has recen t l y 
worked in the area of "us ing pred icate calculus 
as a programming language". This work has i n c l u 
ded the implementation of several well-known 
algor i thms in t h i s language, an analys is of the 
p roper t ies of the language, and correctness proofs 
of a lgor i thms expressed in the language. 

Research I n s t i t u t e of National. Defense, Stockholm. 
A group headed by Jacob Palme undertook a p ro jec t 
in the per iod 1968-73 to implement a f a i r l y e f f i 
c ien t question-answering system f o r a s i m p l i f i e d 

and somewhat un-natura l Eng l i sh . The p ro jec t r e 
su l ted in a general-purpose parser system and a 
"semantic net " type data base tha t was qu i te so
ph i s t i ca ted consider ing i t s e f f i c i e n t implementa
t i o n ( i n PL/360). There was also an experimental 
implementation w i t h Esperanto as the input 
language. 

The p ro jec ts tha t have been described so fa r have 
been performed in a computer science environment. 
There are also a number of p ro jec ts which were 
performed in other m i l i e u s . In 1975 a common i n 
t e res t group comprising people of these d i f f e r e n t 
backgrounds was formed. 

Stockholm U n i v e r s i t y , department of L i n g u i s t i c s . 
Carl-Wilhelm Welin has studied the problem of 
"understanding" na tu ra l Swedish through implemen
t a t i o n of a system which accepts weather b u l l e 
t i n s . These b u l l e t i n s , publ ished from the cen t ra l 
weather bureau, are in Sweden customari ly w r i t t e n 
in a sublanguage, which contains a large number 
of stereotypes and which at leas t i n i t i a l l y 
appears to be s u f f i c i e n t l y l i m i t e d to be idea] as 
a t e s t environment f o r a system endowed w i th non-
t r i v i a l understanding. 

Stockholm U n i v e r s i t y , department of Psychology. 
Anders Eriksson has done work on problem so lv ing 
methods in the context of the 8-game (reduced 15-
game) Protocols of human subjects so lv ing 8-
puzzles were c o l l e c t e d , and used as the basis f o r 
a model of prob lem-so lv ing. The derived model uses 
product ion schemas and has a GPS-like f l avo r . The 
work was presented as a t h e s i s . Add i t i ona l A . I . -
o r ien ted p ro jec ts have been s ta r ted at the depar t 
ment . 

Uppsala U n i v e r s i t y , Computing Center. Anna-Lena 
Sagval l I lein d i r e c t s the development of too ls f o r 
na tu ra l language process ing, or ien ted mostly t o 
wards the needs of the language departments of the 
un i ve rs i t y and the computing cen te r ' s s p e c i a l i t y , 
medical data processing. A system fo r morphologi
ca l analys is of Russian was the f i r s t p r o j e c t , 
and has been opera t iona l since 1973. A current 
p ro jec t w i t h a d i s t i n c t A . I . f l avo r is an e x p e r i 
mental system f o r understanding authent ic medical 
repor ts on medial column f rac tu res in the h i p , 
w r i t t e n in Swedish. The system t rans la tes each 
sentence i n t o a domain-speci f ic i n t e r n a l rep re 
sen ta t i on . Work on de tec t ion of c o n f l i c t s in the 
knowledge base comes next . - Other p ro jec ts in 
the group are a char t -ana lys is parser according 
to Kay, and a system f o r i n f l e c t i o n a l ana lys is 
o f F inn i sh . 
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