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ABSTRACT 

T.he project "Informatics" aims at providing a public service in the field 
of automatic collection, analysis , automatic t reatment and dissemination 
of technical-scientific information and the underlying techniques. Four 
activities a re included in the project, staffed yith 37 re sea rch men: 

a) Contribution to the European Informatics Network (EIN) 

b) The European Computer P rogram Institute (EUROCOPI) with an 
information service on computer programs and their application 

c) The European Shielding Information Service (ESIS), a specialized 
information centre on shielding data and shielding computer and 
calculation methods 

d) Methodological studies, including: 

- Development of automatic documentation techniques. 
Contribution to EURONET. 

- Studies on software engineering as a support to the Community 
policy in the field of Informatics. 

Fo r each of these activities details a r e given about the planning for the 
reporting period, the results obtained and the orientation of the future 
work, both in a condensed form in the summary and in more technical 
detail in the main report . 
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kel 13, und Beschluss des Ministerrates (EWG) Nr. 2380/74). 

Weder die Kommission der Europäischen Gemeinschaften noch Perso
nen, die im Namen dieser Kommission handeln, sind für die etwaige 
Verwendung der nachstehenden Informationen verantwort l ich. 

NOTICE 
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parties. (Euratom-Treaty, Art ic le 13, and Regulation (EEC) No. 
2380/74 of the Council of Ministers). 

Neither the Commission of the European Communities nor any person 
acting on behalf of the Commission is responsible for the use which 
might be made of the fol lowing information. 
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Les connaissances contenues dans le présent document sont communi
quées confidentiellement par la Commission des Communautées euro
péennes aux Etats membres, personnes et entreprises et ne peuvent être 
transmises à des tiers. (Traité Euratom, article 13, et règlement (CEE) 
N° 2380/74 du Conseil de Ministres). 

Ni la Commission des Communautés européennes, ni aucune personne 
agissant au nom de la Commission, n'est responsable de l'usage qui 
pourrait être fait des informations ci-après. 
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Le cognizioni contenute nel presente documento sono comunicate con
fidenzialmente dalla Commissione delle Comunità europee agli Stati 
membri, persone ed imprese e non debbono essere trasmesse a terzi. 
(Trattato Euratom, articolo 13, e regolamento (CCE) N° 2380/74 del 
Consiglio dei Ministri). 

Né la Commissione delle Comunità europee, né alcuna persona che 
agisca per suo conto, è responsabile dell'uso che dovesse essere fat to 
delle informazioni che seguono. 
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De kennis, die in di t document is vervat, wordt door de Commissie van 
de Europese Gemeenschappen vertrouwelijk aan de Lid-Staten, per
sonen en ondernemingen medegedeeld en mag niet aan derden worden 
doorgegeven. (Euratom-Ve'rdrag, artikel 13, en het besluit van de Mi
nisterraad (EEG) No. 2380/74). 

Noch de Commissie van de Europese Gemeenschappen, noch de per
sonen die namens haar optreden, zijn verantwoordeli jk voor het ge
bruik, dat eventueel van de hiernavolgende informaties wordt gemaakt. 
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1. SCOPE 

Au toma t i c co l l ec t ion , t r e a t m e n t and d i s s e m i n a t i o n of i n f o r m a t i o n is of 
high i m p o r t a n c e in e v e r y field and p a r t i c u l a r l y for t e c h n i c a l - s c i e n t i f i c 
a c t i v i t i e s . Advanced t echn iques and new s y s t e m s a r e cons t an t ly a p p e a r 

ing in In fo rma t i c s and a cont inuous effort is needed in o r d e r to m a k e 
t h e m ava i l ab le for v a r i o u s p u r p o s e s and p r o m o t e t h e i r u s e . 

The scope of the p r o j e c t " I n f o r m a t i c s " a t the JRC is to con t r ibu te to the 
p r a c t i c a l i n t roduc t i on of advanced t echn iques in a n u m b e r of s e l e c t e d f i e lds , 
in connec t ion and in s u p p o r t to the C o m m i s s i o n pol icy and in r e l a t i o n s h i p 
wi th o the r a c t i v i t i e s of the JRC r e s e a r c h p r o g r a m m e . 

In p a r t i c u l a r the f ields chosen a r e four , s e l e c t e d on the b a s i s of t h e i r c h a 
r a c t e r of publ ic s e r v i c e and of the speci f ic e x p e r i e n c e a v a i l a b l e : 

a) con t r i bu t i on to the r e s e a r c h w o r k for the s e t up of the E u r o p e a n In for 
m a t i e Ne twork (EIN) 

b) E u r o p e a n C o m p u t e r P r o g r a m Ins t i tu te (EUROCOPI) a i m i n g to d i s s e m i n a 
te knowledge of c o m p u t e r p r o g r a m s and app l i ca t ions 

c) E u r o p e a n Shielding In fo rma t ion S e r v i c e (ESIS) wi th the t a s k of ana lyz ing , 
eva lua t ing and syn the t i z ing i n f o r m a t i o n on sh ie ld ing da ta and c o m p u t e r 
and c a l c u l a t i o n me thods 

d) deve lopmen t of a u t o m a t i c d o c u m e n t a t i o n t echn iques a s a con t r ibu t ion 
to the s e t up of the E u r o p e a n Ne twork for Scient i f ic and T e c h n i c a l In for 
m a t i o n (EURONET) and s o m e m e t h o d o l o g i c a l s tud ie s on so f tware e n 
g i n e e r i n g which a r e in tended to con t r i bu t e to the C o m m u n i t y pol icy in 
the field of I n f o r m a t i c s . 

2 . OBJECTIVES (for the r e p o r t i n g pe r iod) 

In the following the m a i n ob jec t ives s e t for the f i r s t p a r t of 1977 for the four 
a c t i v i t i e s men t ioned above a r e s u m m a r i z e d : 

a) E u r o p e a n In fo rma t i c s Ne twork (EIN) 

- I m p l e m e n t a t i o n of the " T r a n s p o r t S ta t ion" which p r o v i d e s the b a s i c 
i n t e r f ace to a l l c o r r e s p o n d e n t s 

- Defini t ion of a s t a n d a r d " V i r t u a l T e c h n i c a l P r o t o c o l " tha t a l lows t e r 
m i n a l s to connect to r e m o t e a p p l i c a t i o n s . 

b) E u r o p e a n C o m p u t e r P r o g r a m Ins t i tu te (EUROCOPI) 

- F o r m a l i z a t i o n of the c o o p e r a t i o n a m o n g E u r o p e a n p r o g r a m l i b r a r i e s / 
p r o g r a m i n f o r m a t i o n c e n t r e s / u s e r s g roups 

- G r a d u a l deve lopmen t and m a i n t e n a n c e of a c o m p r e h e n s i v e c o m p u t e r i 
za t ion da ta b a s e on p r o g r a m s i n f o r m a t i o n 

- O p e r a t i o n of the a l r e a d y a c q u i r e d P r o g r a m L i b r a r i e s . 
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c) E u r o p e a n S h i e l d i n g I n f o r m a t i o n S e r v i c e (ESIS) 

- E v a l u a t i o n of r e a c t i o n c r o s s s e c t i o n s : f ive i s o t o p e s of B a r i u m , i n t e r 
p r e t a t i o n of m e a s u r e m e n t s fo r I r o n 

- C o m p l e t i o n of the M O D E S T Y c o m p u t e r p r o g r a m fo r t he c a l c u l a t i o n of 
r e a c t i o n c r o s s s e c t i o n s 

- F i r s t m e a s u r e m e n t s a t t h e E U R A C O S - I I e x p e r i m e n t a l f a c i l i t y . 

d) M e t h o d o l o g i c a l S t u d i e s 

- A u t o m a t i c D o c u m e n t a t i o n 
. P r e p a r a t i o n of t h e r e t r i e v a l s y s t e m STAIRS for t h e p u r p o s e of t h e 

e x p e r i m e n t on A u t o m a t i c I n d e x i n g S y s t e m . 

- S o f t w a r e E n g i n e e r i n g 
. C o m p l e t i o n of t h e p r e v i o u s a c t i v i t y o n C o m p u t e r P e r f o r m a n c e E v a 

l u a t i o n 
. E x p l o r a t i o n of a n e w a c t i v i t y on A p p l i c a t i o n P r o g r a m R e l i a b i l i t y 

a n d C o r r e c t n e s s . 

3 . R E S U L T S 

a ) E u r o p e a n I n f o r m a t i c s N e t w o r k (EIN) 

T h e p r e p a r a t i o n of t h e J R C c o n n e c t i o n t o E I N p r o g r e s s e d by p r e p a r i n g a 
n u m b e r of h a r d w a r e a n d s o f t w a r e i t e m s to be o p e r a t e d a t t h e I s p r a s i t e 
a n d by c o n t r i b u t i n g to t h e j o i n t E I N c o o p e r a t i v e e f f o r t . In p a r t i c u l a r a 
s t a n d a r d " v i r t u a l t e r m i n a l " fo r t h e n e t w o r k , b a s e d on I B M 2741 a n d 3270 
u n i t s , i s now o p e r a t i n g and a c o n t r i b u t i o n w a s m a d e to the d e f i n i t i o n of 
t h e " d a t a e n t r y v i r t u a l t e r m i n a l " ; a " T r a n s p o r t S t a t i o n " h a s b e e n i m p l e 
m e n t e d a n d ful ly t e s t e d l o c a l l y i n l o o p s ; a n e t w o r k t e s t p r o g r a m h a s been^ 
s e t u p a n d u s e d t o debug t h e s u b n e t w o r k s y s t e m ; t he p r e p a r a t i o n fo r t h e 
a c q u i s i t i o n of a n e w f ron t end p r o c e s s o r i s now c o m p l e t e d . 

b) E u r o p e a n C o m p u t e r P r o g r a m I n s t i t u t e ( E U R O C O P I ) 

A n a c t i v e c o n t r i b u t i o n w a s g i v e n to t h e c r e a t i o n of E A S I T ( E u r o p e a n A s s o 
c i a t i o n for S o f t w a r e A c c e s s a n d I n f o r m a t i o n T r a n s f e r ) w h i c h w i l l p r o m o t e 
t h e i m p r o v e m e n t of s e r v i c e s in s u p p o r t of E u r o p e a n u s e r s of s o f t w a r e . 
In p a r t i c u l a r a p r e p a r a t o r y s t u d y on t h e s a u r u s c o n s t r u c t i o n and p r o g r a m 
c l a s s i f i c a t i o n f o r EASIT h a s b e e n c a r r i e d on; t h e f ina l r e a l i z a t i o n of i t i s 
now u n d e r w a y in c o o p e r a t i o n w i t h t h e E U R O C O P I s taff . 

T h e w o r k on p r e p a r a t i o n and u p d a t i n g of a b s t r a c t s c o n t i n u e d : a b o u t 100 
n e w a b s t r a c t s and 20 0 u p d a t e d a b s t r a c t s w e r e p r o d u c e d i n t h e r e p o r t i n g 
p e r i o d . C o n v e r s i o n to E U R O C O P I s t a n d a r d of a b o u t 800 n e w a b s t r a c t s 
i s in p r o g r e s s . 
T h e d i s t r i b u t i o n s e r v i c e r e s u l t e d i n 60 p r o g r a m s and 600 m a n u a l s d i s t r i 
b u t e d and i n p r i n t i n g five n e w m a n u a l s . 



c) E u r o p e a n Shielding In fo rmat ion S e r v i c e (ESIS) 

A c o n s i d e r a b l e p a r t of the effort was ded ica t ed to co l l ec t and i m p r o v e 
n u c l e a r da ta for sh i e ld ing . In p a r t i c u l a r the eva lua t ion of r e a c t i o n c r o s s 
s e c t i o n s for five i so topes of B a r i u m was c o m p l e t e d ; a coupled sh ie ld ing 
s t a n d a r d l i b r a r y was ex tended (EURLIB 3) by adding 20 g a m m a groups to 
the 100 n e u t r o n g roups and i m p r o v e d in the flux weight ing for both n e u t r o n 
and g a m m a r a d i a t i o n s ; p r o g r e s s in the i n t e r p r e t a t i o n of i r o n m e a s u r e m e n t s 
p e r f o r m e d a t Winfri th was m a d e : t h r ee -d imens iona l effects in s ens i t i v i t y 
s tud i e s w e r e a n a l y z e d . 

A p r o g r a m for the c a l c u l a t i o n of r e a c t i o n c r o s s s e c t i o n s b a s e d on the s t a 
t i s t i c a l m o d e l for n u c l e a r r e a c t i o n s was developed (MODESTY) and i t i s 
now a v a i l a b l e f rom the N Ë A - p r o g r a m l i b r a r y . The E U R ' C O S II i n s t a l l a t i o n 
w a s c o m p l e t e d and t e s t e d . The f i r s t m e a s u r e m e n t s on i r o n took p lace and 
the da ta ob ta ined a r e now be ing t r e a t e d and i n t e r p r e t e d . 

The s u p p o r t a c t i v i t i e s w e r e c o n c e n t r a t e d on the ca l cu l a t i ons for the s h i e l d 
ing of the F I N T O R r e a c t o r (for n u c l e a r fusion power app l i ca t ion ) . 

d) Methodo log ica l Studies 

- Au toma t i c Documen ta t i on 

The m a i n effort was devoted to the p r e p a r a t i o n of the e x p e r i m e n t on the 
a s s e s s m e n t of the e f fec t iveness of a u t o m a t i c indexing with a n ex i s t ing 
t h e s a u r u s in m e c h a n i z e d i n f o r m a t i o n r e t r i e v a l and in the eva lua t ion of 
the use fu lnes s of the t h e s a u r u s e n r i c h m e n t p r o c e d u r e . The e x p e r i m e n t 
has now b e e n p e r f o r m e d and the r e s u l t s which wi l l be ava i l ab l e in the 
second p a r t of 1977, wi l l ind ica te the l ines of d e v e l o p m e n t of the future 
work . 

- Software E n g i n e e r i n g 

The ac t iv i ty on c o m p u t e r p e r f o r m a n c e eva lua t ion cont inued wi th the a i m 
to round i t off by the end of the y e a r . In the m e a n t i m e a n e x p l o r a t o r y 
s tudy on the app l i ca t ion p r o g r a m re l i ab i l i t y and c o r r e c t n e s s was l a u n 
ched and a s t a t e - o f - t h e - a r t s u r v e y on so f tware r e l i a b i l i t y w a s m a d e 
unde r c o n t r a c t . The final r e p o r t i s now a v a i l a b l e . 

4 . CONCLUSIONS 

F o r the m a j o r p a r t of the p r o j e c t the work in the r e p o r t i n g p e r i o d h a s to 
be s e e n in the l ight of the w o r k going on s ince the l a s t m u l t i a n n u a l p r o g r a m 
m e . Th i s i s the c a s e for EIN, E U R O C O P I and ESIS. 
The EIN ac t iv i ty advanced to the point t ha t a c o o r d i n a t e n e t w o r k d e m o n s t r a 
t i on wi l l be pos s ib l e t owards the end of 1977, in sp i t e of s o m e inadequacy 
of t o t a l r e s o u r c e s m a d e a v a i l a b l e by the EIN s i g n a t o r i e s . 

D e m a n d for the E U R O C O P I rou t ine i n f o r m a t i o n s e r v i c e cont inued to be 
high; the b a s i s was la id for s t r e n g t h e n i n g the s e r v i c e and i m p r o v i n g i t s 
qua l i ty in the f r a m e of the E u r o p e a n A s s o c i a t i o n for Sof tware A c c e s s and 
In fo rma t ion T r a n s f e r , c r e a t e d in A p r i l 1977. It was r e a l i z e d tha t , on the 
b a s i s of the to ta l staff a l l oca t ed to EUROCOPI , s o m e r e o r i e n t a t i o n and fo-
c a l i z a t i o n of the p r o g r a m m e t o w a r d s a l i m i t e d n u m b e r of goals wi l l have to 
be s e e k e d . 
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ESIS progressed as usual, special contributions were given in the repor t 
ing period in the field of nuclear data and for the shielding calculations 
of fusion reac tors . The EURACOS-II installation was completed and the 
first measurements done. 
For other actions , as the automatic Documentation and Software engineer
ing, the reporting period was essentially dedicated to establish the basis 
for the future developments or to find new orientations for skills and expe
rience available. In this sense the results of an experiment on an Automa
tic Indexing System are awaited in the second part of 1977 and an explora
tory study in the field of computer program reliability was made under con
t rac t . 

For further information concerning JRC programmes, please contact 
the Directorate General JRC, Rue de la Loi 200, Β - 1049 Brussels 
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1. INTRODUCTION 

The p r o j e c t " I n f o r m a t i c s " inc ludes those a c t i v i t i e s on which ef for t s 
have to be c o n c e n t r a t e d in o r d e r to make con t r ibu t ions to the C o m 
m i s s i o n pol icy in this field and to p r o m o t e the use of advanced and 
eff icient s y s t e m s for the a u t o m a t i c co l l ec t ion , a n a l y s i s , a u t o m a t i c 
t r e a t m e n t and d i s s e m i n a t i o n of i n fo rma t ion and the under ly ing t e c h 
nique s . 

F o u r m a i n i t e m s make up the p r o g r a m m e , s e l e c t e d out of the publ ic 
s e r v i c e a c t i v i t i e s that can be expec ted to be p e r f o r m e d by the JRC and 
on the b a s i s of the speci f ic e x p e r i e n c e a v a i l a b l e : 

- con t r i bu t ion to the r e s e a r c h w o r k for the s e t up of the E u r o p e a n 
I n f o r m a t i c s Ne twork , COST 11 p r o j e c t , and which sha l l lead to e x 
tend and i m p r o v e the c o m m u n i c a t i o n b e t w e e n c o m p u t e r s g e o g r a p h i c 
a l ly d i s s e m i n a t e d 

- m a n a g e m e n t of the EUROpean C O m p u t e r P r o g r a m Ins t i tu te (EURO
COPI ) , wi th the a i m of d i s s e m i n a t i n g knowledge of c o m p u t e r p r o 
g r a m s and app l i ca t ions th roughout the C o m m u n i t y . This i s p u r s u e d 
by s e t t i n g - u p a c o m p u t e r i z e d da ta b a s e on p r o g r a m in fo rma t ion 
and by the o r g a n i z a t i o n of a p r o g r a m d i s t r i b u t i o n and p r o g r a m in 
f o r m a t i o n s e r v i c e 

- running the E u r o p e a n Shielding In fo rmat ion Se rv ice (ESIS), which , 
in a speci f ic f ield where v e r y r e l e v a n t e x p e r i e n c e has b e e n a c c u m u 
la ted a t I s p r a , fulfills the t a s k of a n a l y z i n g , eva lua t ing and s y n t h e t i -
zing i n f o r m a t i o n on shie ld ing da ta and ca l cu l a t i on m e t h o d s . 

This i n fo rma t ion is s y s t e m a t i c a l l y co l l ec t ed and d i s t r i b u t e d to the 
i n t e r e s t e d o r g a n i z a t i o n s and f i r m s in the E u r o p e a n C o m m u n i t y 

- s o m e me thodo log i ca l s t u d i e s , inc lud ing: 
. d eve lopmen t of a u t o m a t i c d o c u m e n t a t i o n t e chn iques with t he a i m of 

con t r ibu t ing to the s e t - u p of the E u r o p e a n Ne twork for Scient i f ic and 
T e c h n i c a l In fo rma t ion (EURONET) . The scope of JRC sc ien t i f i c c o n 
t r i b u t i o n is to p rov ide the E u r o p e a n ac t ion with eff icient m e t h o d s of 
a u t o m a t i c t h e s a u r u s c o n s t r u c t i o n , a u t o m a t i c q u e r y p r o c e s s i n g and 
advanced r e t r i e v a l t echn iques 

. o t h e r me thodo log i ca l s tud ie s in the field of so f tware e n g i n e e r i n g which 
a r e in tended to give a con t r ibu t ion to the C o m m u n i t y pol icy in the field 
of I n f o r m a t i c s . The speci f ic ac t i ons being deve loped in th i s f r a m e c o n 
c e r n the deve lopmen t of an a u t o m a t i c c l a s s i f i c a t i o n tool for c o m p u t e r 
p e r f o r m a n c e eva lua t ion and e x p l o r a t o r y s tudy on so f tware r e l i a b i l i t y . 

The w o r k is in g e n e r a l p u r s u e d in c o l l a b o r a t i o n with a r ange of bod ies 
in the C o m m u n i t y c o u n t r i e s and in c lo se con tac t wi th the r e l e v a n t C o m 
m i s s i o n s e r v i c e s . 
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The total number of research-men attributed to the project "Informatics" 
is 37 and the efforts are distributed as indicated in the following table: 

1 . 

2 . 

3 . 

4 . 

E u r o p e a n I n f o r m a t i c s N e t w o r k 

E u r o p e a n C o m p u t e r P r o g r a m I n s t i t u t e 
(EUROCOPI ) 

E u r o p e a n S h i e l d i n g I n f o r m a t i o n S e r v i c e (ESIS) 

M e t h o d o l o g i c a l S t u d i e s 

r e s e a r c h - m e n 

5 

12 

13 

7 



Sub-Projects 
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2 . S U B - P R O J E C T S 

2 . 1 E U R O P E A N INFORMATICS NETWORK 

OBJECTIVES 

The s u b - p r o j e c t - k n o w n a s the COST 11 P r o j e c t - i s in tended to e x p l o r e 
the p r o b l e m s r e l a t e d to p a c k e t swi tching n e t w o r k s connect ing h e t e r o g e n 
eous da ta p r o c e s s i n g i n s t a l l a t i o n s . The log ica l connec t ion of c o m p u t e r s 
of d i f fe ren t k inds r e q u i r e s the def ini t ion of n e t w o r k wide s t a n d a r d s and 
the adap t a t i on of r e a l e n v i r o n m e n t s to those s t a n d a r d s . 
Two i t e m s of i nves t i ga t i on w e r e c o n s i d e r e d a s having f i r s t p r i o r i t y : 
the " T r a n s p o r t S ta t ion "(TS) which p r o v i d e s the b a s i c i n t e r f ace to a l l 
c o r r e s p o n d a n t p r o c e s s e s and the " V i r t u a l T e r m i n a l P r o t o c o l " (VTP) 
tha t a l lows t e r m i n a l s to connec t to r e m o t e a p p l i c a t i o n s . 

METHODS 

Ne twork wide p r o t o c o l s a r e d i s c u s s e d within the EIN t e c h n i c a l c o m m i t -
t es taking into accoun t the p r o c e s s for s t a n d a r d i s a t i o n a t i n t e r n a t i o n a l 
l eve l and t ry ing to inf luence i t t oward the def in i t ion of h ighe r l eve l 
i n t e r f a c e s . 
In th is s e n s e the E IN p r o p o s a l for TS and V T P a r e c o n s i d e r e d a s 
e x t r e m e l y i m p o r t a n t c o n t r i b u t i o n s . 
The JRC c o n n e c t i o n to EIN wil l be heavi ly modif ied by the in t roduc t ion 
of a F r o n t End P r o c e s s o r which wi l l i n t roduce add i t iona l f lexibi l i ty and 
c a p a b i l i t i e s . 

RESULTS 

1) V i r t u a l t e r m i n a l p r o t o c o l 

If a r e m o t e app l i ca t ion has to be d r i v e n by a loca l ly connec ted 
t e r m i n a l o r v i c e v e r s a a loca l app l i ca t ion has to be a c c e s s e d by a 
r e m o t e t e r m i n a l t h rough the ne twork , s e v e r a l p r o b l e m s a r e to be 
so lved in o r d e r to b y p a s s the incompa t ib i l i t y and e s t a b l i s h the 
c o n n e c t i o n . 
Within ΕΓΝ the a p p r o a c h was to define a log ica l uni t ca l l ed V i r t u a l 
T e r m i n a l , to which a l l connec ted s y s t e m s adap t t h e i r own t e r m i n a l s . 
The idea is to define a c o m m o n s t a n d a r d t e r m i n a l . 

A f i r s t c l a s s of ex i s t i ng t e r m i n a l s w e r e e x a m i n e d and a " s c r o l l 
mode v i r t u a l t e r m i n a l " was defined which is able to p r o p e r l y 
r e p r e s e n t the funct ions of a l l t e le type l ike t e r m i n a l s . At JRC the 
IBM 2741 and 3270 uni ts a r e now d r i v e n by s p e c i a l h a n d l e r s tha t 
m a k e t h e m a p p e a r to the ne twork a s " s t a n d a r d " t e r m i n a l s . 

The JRC a l s o made " c o n t r i b u t i o n s " to the def in i t ion of the "da ta 
e n t r y v i r t u a l t e r m i n a l " which , once a g r e e d by the m e m b e r s , wi l l 
a l low n e t w o r k wide suppo r t of in te l l igen t t e r m i n a l with field 
a d d r e s s i n g c a p a b i l i t i e s . In th is d i r e c t i o n the ΓΒΜ 3270 d i s p l a y uni t 
is now handled by a s p e c i a l sof tware which wi l l make the n e t w o r k 
connec t ion e a s i e r . 
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2) E x p e r i m e n t s of the l o g i c a l c o n n e c t i o n wi th r e m o t e s y s t e m s 

The " T r a n s p o r t S t a t i o n " p r o v i d e s a b a s i c i n t e r f a c e to a l l c o r r e s p o n d 
a n t p r o c e s s e s wi l l ing to c o m m u n i c a t e v i a the e x c h a n g e of d a t a e l e m e n t s . 
E l e m e n t s a r e to be d e l i v e r e d f r e e of e r r o r s and in the s a m e s e q u e n c e 
they w e r e g e n e r a t e d by the s o u r c e . The TS h a s b e e n i m p l e m e n t e d and 
fully t e s t e d l o c a l l y in l o o p . 
I t s b a s i c s e r v i c e s , l ike the l e t t e r g r a m d e l i v e r y , w e r e s u c c e s s f u l l y 
t e s t e d w i t h the M i l a n s u b s c r i b e r . 

An E I N d e m o n s t r a t i o n t o o k p l a c e in V e n i c e d u r i n g the E U R O C O N 
c o n g r e s s M a y 2 - 5 , 1 9 7 7 . A l l the a v a i l a b l e c o n n e c t i o n c a p a b i l i t i e s 
w e r e s h o w n to the p a r t i c i p a n t s u s i n g t e r m i n a l s l o c a t e d in the c o n 
f e r e n c e r o o m s . 

3) N e t w o r k T e s t P r o g r a m ( N T P ) 

T h i s h a s b e e n c o n c e i v e d a s a n i n t e r a c t i v e f a c i l i t y to load a n d t e s t the 
p a c k e t s w i t c h i n g s u b n e t w o r k . 
The N T P p r o v i d e s c a p a b i l i t i e s to de f ine b u r s t s of p a c k e t s to be s e n t 
to w h a t e v e r d e s t i n a t i o n and to s u p e r i m p o s e t r a f f i c p a t t e r n s . It i s 
e x t r e m e l y u s e f u l in m o n i t o r i n g the n e t w o r k b e h a v i o u r . 
I t w a s a l s o u s e d to debug the s u b n e t w o r k s y s t e m d u r i n g i t s w a r r a n t y 
p e r i o d in o r d e r to s t r e s s the c o n t r a c t o r ' s i n t e r v e n t i o n s . 

4) F r o n t E n d P r o c e s s o r 

The p r e s e n t J R C c o n n e c t i o n to E I N i s l a r g e l y u n s a t i s f a c t o r y . It h a s 
b e e n c o n c e i v e d t h r e e y e a r s a g o a s a f i r s t s o l u t i o n to the p r o b l e m . 
At t h a t t i m e no H D L C l ine c o u p l e r s w e r e a v a i l a b l e on the m a r k e t a n d , 
b e s i d e t h a t , the b u d g e t c o n s t r a i n t s i m p o s e d the u t i l i s a t i o n of the 
a l r e a d y e x i s t i n g IBM f r o n t end and m a i n f r a m e . 

The a c c u m u l a t e d e x p e r i e n c e now s u g g e s t s a d i f f e r e n t a p p r o a c h i n t he 
s e n s e t h a t a l l n e t w o r k o r i e n t e d s o f t w a r e i s to be r u n by a d e d i c a t e d 
m i n i p r o c e s s o r . A w o r l d wide c a l l for t e n d e r w a s i s s u e d and the 
r e p l i e s w e r e c a r e f u l l y a n a l y s e d t ak ing a l s o in to a c c o u n t the c o m p a t 
i b i l i t y wi th the d e v e l o p m e n t s of the i n t e r n a l t e l e p r o c e s s i n g s e r v i c e s . 
I t w a s d e c i d e d to p l a c e the o r d e r to the E u r o p e a n S E M S c o m p a n y 
w h i c h o f f e r ed a s y s t e m wi th the r e q u i r e d f l e x i b i l i t y . 

CONCLUSIONS 

The w o r k m a d e good p r o g r e s s i n the f i r s t p a r t of 1977 , h o w e v e r t h e r e 
a r e d i f f i c u l t i e s of d i f f e r e n t n a t u r e we h a v e to cope w i t h . The p r o j e c t a s 
a whole r e l i e s l a r g e l y a t i t s p r e s e n t p h a s e on the r e s e a r c h a n d d e v e l o p 
m e n t w o r k p e r f o r m e d a t the f ive " C e n t r e s i g n a t o r i e s " a n d the c o o r d i n a 
t ion p r o v i d e d by the E x e c u t i v e B o d y ( c e n t r a l un i t of the p r o j e c t ) in i n t e r 
a c t i o n a s f a r a s p o s s i b l e f r o m i n t e r e s t e d r e s e a r c h e n v i r o n m e n t s in the 
o t h e r s i g n a t o r i e s . I t i s n o t a l w a y s p o s s i b l e to b r i n g t o g e t h e r a s m a n y 
r e s s o u r c e s a s r e a l l y n e e d e d f o r the a c t i o n s e e n f r o m the o v e r a l l l e v e l . 
The M a n a g e m e n t C o m m i t t e e i s p r e s e n t l y p l ann ing fo r the f u t u r e of t h e 
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ac t ion which should include p r o j e c t s a l lowing for EIN to k e e p the l e ade r 

sh ip in n e t w o r k r e s e a r c h . 

PLANNED ACTIVITIES 

The p r o j e c t t e a m wil l be busy with the planned "EIN D e m o n s t r a t i o n " 

which i s supposed to be a m i l e s t o n e in the EIN l i f e . 

EIN will c o n c u r r e n t l y d e m o n s t r a t e n e t w o r k s e r v i c e s to na t iona l and i n t e r 

na t iona l a u d i e n c e s . 

The nex t p r o t o c o l to be d e s i g n e d and a g r e e d upon, is the "fi le t r a n s f e r 

p r o t o c o l " . 

COLLABORATION WITH E X T E R N A L ORGANIZATIONS 

The EIN c o m m u n i t y official ly or unofficial ly p a r t i c i p a t e s to a l l the 

in i t i a t ives which involve qual i f ied deba te about n e t w o r k i n g . 

ΕΓΝ m e m b e r s d i r e c t l y or i n d i r e c t l y m a k e input to the v a r i o u s bod i e s 

which have the a u t h o r i t y to define s t a n d a r d s : E C M A , C E P T , C C I T T , 

ISO, I F I P . 

EIN m e m b e r s s p o n s o r the E u r o p e a n N e t w o r k U s e r ' s Workshop in 

o r d e r to ca t a lyze c o m m o n a p p r o a c h e s in n e t w o r k d e s i g n . E U R O N E T 

off icers benef i t f r o m EIN e x p e r i e n c e s and p r o p o s a l s . E I N h a s dec ided 

to deve lop a X25 in t e r f ace b a s e d on a f eas ib i l i t y s tudy a l r e a d y p e r 

f o r m e d . 

Within E U R O N E T , we c o l l a b o r a t e d to the d e s i g n spec i f i ca t ion fo r a n 

IBMX25 in t e r f ace and now we p a r t i c i p a t e to the a n a l y s i s of the 

c o n t r a c t o r ' s p r o p o s a l s . 

Qui te r e c e n t l y two r e s e a r c h c o n t r a c t s w e r e p r o p o s e d by the JRC with 

na t iona l o r g a n i s a t i o n s ac t ive in the f ie ld of n e t w o r k i n g . They a r e the 

I t a l i an Nat iona l Counci l of R e s e a r c h (CNR) r e p r e s e n t e d by CNUCE 

which deve loped the R C P N E T , and the U n i v e r s i t y of L i ège which wil l 

be a m e m b e r of the p lanned B e l g i u m U n i v e r s i t y N e t w o r k . The c o n t r a c t s 

wi l l a l low c o m m o n r e s e a r c h a c t i v i t i e s in the field of "h igh l eve l 

p r o t o c o l s " l ike f i l e  t r a n s f e r and r e m o t e job e n t r y . 
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Note: The EIN Documentation can be obtained by addressing: 

D. L.A. Barber , 
EIN Director, 
National Physical Laboratory, 
Teddington TW 110 LW, 
United Kingdom 
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2.2 EUROPEAN COMPUTER PROGRAM INSTITUTE (EUROCOPI) 

OBJECTIVES AND METHODS 

In spite of the number and variety of the attempted solutions, the si tua
tion of software sharing in Europe is st i l l far from being sa t is factory . 
The principal reasons seem to be the sectional and national charac te r 
of the existing activit ies and the lack of sufficient cooperation at a 
European level . 

In 1971 an activity was initiated at the JRC with the Iongterm scope of: 

- promoting cooperation on a full European basis for a complete informa
tion service on scientific-technical software; 

- improving p rograms exchange and u se r s support . 

The s h o r t - t e r m objectives of this action, known as EUROCOPI, were the 
organization of a p rograms distr ibution and p rograms information 
dissemination service on an exper imental but operational bas is and the 
development, through contacts and cooperations with other bodies , of a 
f ramework which allows u se r s of software to go easi ly ac ross disciplines 
and machine r a n g e s . 

The resul t s obtained and the u s e r s in te res t proved the feasibility and the 
usefulness of such an activity and gave good arguments for i ts continua
tion into the present four -year p r o g r a m m e . 
In addition the efforts made by EUROCOPI to promote cooperation re su l t 
ed in the formation of an European Consort ium (called ECSIR). 
Two workshops (Ispra, F e b . 1976 and Edinburgh, Oct. 1976) with more 
than 20 institutes represen ted gave useful indications for a more close 
and effective cooperation in E u r o p e . 
The objectives a r e bet ter descr ibed in relat ion with the basic lines of 
act iv i t ies : 
1) P r o g r a m s Information Service 

a) Formal iza t ion of the cooperation among European p rogram 
l i b r a r i e s / p r o g r a m information c e n t r e s / u s e r s groups operating 
in the field of scientif ic-technical software to improve the exchange 
of information and finally the sharing of software within the 
European Community. 

b) Development and maintenance of a comprehensive computerized 
data base on programs information. (Gradual increase of the data 
base size from 3.000 abs t rac t s to 10.000 abs t rac t s a t the end of 
1980). 

c) Diffusion of information by issuing P r o g r a m Catalogues, by 
answering specific quer ies and by offering the data base on use 
through EURONET (beginning 1979). The number of publications 
sold should grow up to 4.000 per y e a r . 
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2) P r o g r a m Dis t r ibu t ion Service 

a) P romot ion of act ions a imed at improving applicat ion software 
por tabi l i ty and documentat ion qual i ty . 

b) Operat ion of the JRC P r o g r a m L i b r a r y , the SEAS P r o g r a m L i b r a r y 
and the Eu ropean Di s t r ibu t ion Agency of the ICES U s e r s Group 
(EIDA). 
P romot ion of other l i b r a r i e s to make the acquis i t ion of p r o g r a m s , 
developed outside E u r o p e , e a s i e r and l e s s expensive . 

3) Adver t i s ing , Admin is t ra t ion 

EUROCOPI is expected to become a t l ea s t par t ly se l f - suppor t ing . 
To achieve this goa l , not only the quality of the s e r v i c e , but a l so 
the number of c u s t o m e r s is i m p o r t a n t . An efficient monitoring of the 
va r ious opera t ions has to be implemented , together with efficient 
admin i s t r a t ive p r o c e d u r e s . 

RESULTS 

The main ach ievements of the f i r s t half of 1977 can be s u m m a r i z e d as 
follows 

The ECSIR Consor t ium evolved into a more fo rmal a s soc ia t ion , 
EASIT (European Assoc ia t ion for Software Access and Information 
T rans f e r ) , which was officially c rea ted a t the f i r s t EASIT Conference 
held in Bonn, Apr i l 4 - 6 , 1977. 
The a i m of EASIT is to promote the improvement of s e r v i c e s in suppor t 
of Eu ropean u s e r s of software and in pa r t i cu l a r by: 

providing a f r amework for coopera t ion between groups or bodies in 
E u r o p e , which a r e 
- software l i b r a r i e s and consultancy support to u s e r s of networks or 

computer c e n t r e s 
- software documentat ion and information s e r v i c e s 
- p r o g r a m dis t r ibut ion agencies 
- u s e r s groups 
- o r ig ina to r s of major packages 

promot ing exchange of information and technical exper t i se 

developing links with appropr ia t e sc ient i f ic , p rofess ional and govern
menta l organiza t ions 

providing 
- a fo rum to achieve a consensus of opinion of m e m b e r s 
- the means to communicate with the appropr ia te European or 

in te rna t iona l bodies ( e . g . Standardizat ion Organiza t ions , Software 
P r o d u c e r s , CEC Genera l D i r e c t o r a t e s ) . 
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In p a r t i c u l a r the following w o r k h a s b e e n d o n e : 
- p r e p a r a t i o n of the EASIT Cons t i t u t i on and c o o p e r a t i o n to the 

p r e p a r a t i o n of the C o n f e r e n c e 
- a p r e p a r a t o r y s tudy on t h e s a u r u s c o n s t r u c t i o n ( a n a l y s i s of e x i s t i n g 

T h e s a u r i ) and p r o g r a m c l a s s i f i c a t i o n has b e e n c a r r i e d on; a s u b s e t 
of the T h e s a u r u s for e n g i n e e r i n g h a s b e e n p r e p a r e d . 

A r e s e a r c h c o n t r a c t h a s been p a s s e d to a n e x t e r n a l e x p e r t for p e r f o r m 
ing a s tudy on and s e t t i ng down the b a s i s of the EASIT Indexing and C l a s s i 
f i ca t ion S t a n d a r d s . 
M o r e p r e c i s e l y the w o r k wil l c o n s i s t of: 
- a r e v i e w of the ex i s t i ng c l a s s i f i c a t i o n s c h e m e s with a p a r t i c u l a r 

a t t en t i on to the ph i losophy beh ind t h e m ; 
- the def in i t ion of a su i t ab l e a p p r o a c h for the c o m p i l a t i o n of the 

EASIT T h e s a u r u s and C l a s s i f i c a t i o n S c h e m e , in tune wi th s i m i l a r 
d e v e l o p m e n t s be ing u n d e r t a k e n by o t h e r I n t e r n a t i o n a l O r g a n i z a t i o n s 
l ike I F I P , SHARE and ACM; 

- c o m p i l a t i o n of the E A S I T T h e s a u r u s of k e y w o r d s for indexing 
p r o g r a m a b s t r a c t s c o v e r i n g the a r e a of s c i en t i f i c and t e c h n i c a l 
p r o g r a m s ; 

- p r e p a r a t i o n of a r e p o r t on the r e s u l t s of the s t u d y . 
The w o r k is e x e c u t e d a t I s p r a in c o o p e r a t i o n wi th the E U R O C O P I 
staff. 

A r e s e a r c h C o n t r a c t h a s b e e n p a s s e d to an e x p e r t on " P r o g r a m 
D o c u m e n t a t i o n S t a n d a r d s " in 1976 and the w o r k has b e e n e x e c u t e d 
a t I s p r a in J a n . - F e b r . 1977 . A r e p o r t i s in p r e p a r a t i o n . 
It c o n t a i n s : 
- a c r i t i c a l a n a l y s i s of e x i s t i n g s t a n d a r d s and conven t ions fo r sof t 

w a r e d o c u m e n t a t i o n (as i t can be d e r i v e d f r o m d o c u m e n t s p r o d u c e d 
by M a n u f a c t u r e r s , Sof tware H o u s e s , U n i v e r s i t i e s , S t a n d a r d i z a t i o n 
I n s t i t u t e s ) , 

- a r e v i e w of e x i s t i n g i n f o r m a t i c s too l for a id ing in d o c u m e n t a t i o n 
p r o d u c t i o n . 

About 100 new a b s t r a c t s h a s b e e n p r e p a r e d and abou t 200 ex i s t i ng 
a b s t r a c t s u p d a t e d . The c o n v e r s i o n to the E U R O C O P I s t a n d a r d of abou t 
800 a b s t r a c t s s u b m i t t e d by the P r o g r a m L i b r a r y Unit of E d i n b u r g h is 
in p r o g r e s s . They had to be s u p p l e m e n t e d with add i t i ona l i n f o r m a t i o n 
and c l a s s i f i e d a c c o r d i n g to o u r s c h e m a . 

The p u b l i c a t i o n of the new i s s u e of the P r o g r a m Index had to be 
d e l a y e d due to l a c k of m a n - p o w e r ( m a n - p o w e r , is h o w e v e r , aoW 
i n c r e a s i n g . 
Diffusion of i n f o r m a t i o n h a s con t inued a t a low l e v e l by a n s w e r i n g spec i f i c 
e n q u i r i e s c o m i n g f rom the c u s t o m e r s . 

T h e p r o g r a m d i s t r i b u t i o n s e r v i c e r e s u l t e d in : 

60 p r o g r a m s d i s t r i b u t e d wi th a g r o s s r e v e n u e of 2 5, 800 UA 
600 m a n u a l s " " " " " " 10 ,200 UA 



22 

Five new manuals have been printed. 
Figures 1 to 3 give the distribution of the institutions using EUROCOPI 
services by country, field of interest and type respectively. 

CONCLUSIONS 
Making reference to the objectives listed in the appropriate paragraph 
herewith, we can say that: 
l . a the goal has been met with the creation of and the participation to 

EASIT; 
I .b the present staff of EUROCOPI is too small for the planned expan

sion of the EUROCOPI data base by its own efforts onlv. However 
the setting up of a network of readers , as described below, and the 
cooperation with partners within EASIT will provide the practical 
and realistic means to meet the goal; 

I . c the enlargement of the data base size (l .b) is the first condition for 
the improvement of the information dissemination service . 

2.a good results can be obtained in cooperation with EASIT; 
2.b the operation of the existing libraries is satisfactory; the setting up 

of new specialized l ibraries remains a goal but it can not be met 
before the end of this year . 

PLANNED ACTIVITY 
We intend to stimulate and contribute to the activity of the EASIT Work
ing Groups so that standards for indexing and classification of programs 
and for program abstracts are produced and adopted by the EASIT 
members by the end of the year . This will result in a better use of 
resources by making easier the exchange of abs t rac ts . 
We are working to the setting up of a network of readers to search the 
literature for announcements of new programs and to prepare program 
abs t rac ts . This should result in the production of about 150 abstracts 
per month and in a rapid increase of the EUROCOPI data base . EURO
COPI staff will coordinate the work and will do the actual input to the 
data base . We plan to have the network established during the second 
half of the year . 

COLLABORATION WITH EXTERNAL ORGANIZATIONS 
Various forms of cooperation exist with the following organizations: 
- EASIT (European Association for Software Access and Information 

Transfer) 
- IUG (ICES Users Group) 
- GENE SYS Ltd. , Loughborough, U.K. 
- N . E . A . (Nuclear Energy Agency) Computer Program Library 

OECD, Ispra, Italy 
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PLU ( P r o g r a m L ib ra ry Unit), Universi ty of Edinburgh , U . K . 
Steinmetz Archives» A m s t e r d a m , The Netherlands 
CACT (Centre d 'Ass is tance au Calcul Technique), P a r i s , F r a n c e 
Univers i tae t Geissen Abteilung Biomathematik, Giessen , FRG 
ZUMA (Zentrum für Umfragen, Methoden und Analysen), Mannheim, FRG 
NAG (Numerical Algori thm Group), Oxford, U .K . 
Rurh-Univers i t ae t Bochum, Rechenzentrum, Bochum, FRG 
SCI (Service Centra l de Informatica, Government of Spain), Madrid , Spain 
IMD der CSF (Institut f. medizinische DV, Gesellschaft f .S t rahlen-
und Umweltforschung)» München, FRG 
GMDS (Deutsche Gesellschaft für Medizinische Dokumentation, 
Informatik U. Statist ik e .V .) , Wiesbaden,FRG 
GMD-IST-SIZSOZ (Gesellschaft fuer Mathematik und Datenverarbe i t 
ung mgH, Bonn, Ins t . f. Software-Technologie, Pro jek t SIZSOZ), Bonn, FRG 
Univers i tae t F r e i b u r g , Rechenzentrum» F r e i b u r g , FRG 
Univers i tae t Koeln, Zentralarchiv» Köln, FRG 
CSA TA (Centro Studi e Applicazioni in Tecnologie Avanzate) , B a r i , Italy 
Univers i tae t Bielefeld, Rechenzentrum, Bielefeld, FRG 
CERN (Conseil Europeen pour la Recherche Nucleaire) , Geneva, Switzerland 
LPCU (London Polytechnics Computer Unit) , London, U . K . 
Univers i tae t Wien, Interfakultaeres Rechenzentrum, Wien, Austr ia 
DFVLR (Deutsche F o r s c h u n g s - u . Versuchsans ta l t f. Luft-u . 
Raumfahrt) » -
Universi ty of Leuven, Computing Centre , Leuven, Belgium 
BASS (Belgian Archive for the Social Science), Louvain-la-Neuve, Belgium 
ALLC (Association for L i t e r a ry and Linguist ic Computing) 
DDA (Danish Data Archive) , Copenhagen, Denmark 
PCL (Physics Communication L i b r a r y , Queen's Universi ty of Belfast), U . K . 
ZGCP (European Center for Geographic Computer P rog rams) ,Bonn , FRG 
CEA (Commission à l 'Energie A torri que ) , Saclay, Fiéuace. 
INITEC (Centro Operativo de Plantas de P r o c e s o ) , Madrid , Spain 
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2 . 3 E U R O P E A N SHIELDING INFORMATION SERVICE (ESIS) 

O B J E C T I V E S 

ESIS i s a s e r v i c e ac t iv i ty in t he f ield of r a d i a t i o n sh ie ld ing dea l ing 
m a i n l y , bu t not e x c l u s i v e l y , wi th f i s s i o n r e a c t o r s . I t s p r i n c i p a l a i m 
is to d e v e l o p and m a i n t a i n h igh l eve l c o m p e t e n c e in sh ie ld ing p r o b l e m s 
which a l lows qua l i f ied s u p p o r t to be p r o v i d e d to r e a c t o r p r o j e c t s in the 
E u r o p e a n C o m m u n i t y . In p a r t i c u l a r ESIS is work ing on c r o s s s e c t i o n 
a s s e s s m e n t fo r sh ie ld ing and m a t e r i a l d a m a g e a p p l i c a t i o n s , on the 
t e s t i n g and deve lop ing of sh ie ld ing p r o g r a m m e s , and on the e x e c u t i o n 
of a sh ie ld ing b e n c h m a r k e x p e r i m e n t . To r e m a i n in c lose con tac t wi th 
c u r r e n t d e s i g n p r o b l e m s ESIS p a r t i c i p a t e s in the c a l c u l a t i o n s of a few 
sh i e ld con f igu ra t ions . To f ac i l i t a t e i n f o r m a t i o n exchange i t a l s o 
m a i n t a i n s and upda t e s a sh ie ld ing da ta b a n k and i s s u e s r e g u l a r l y a n e w s 
l e t t e r . 

METHODS 

The n u c l e a r d a t a a s s e s s m e n t h a s b e e n c a r r i e d out by s e n s i t i v i t y a n a l y s i s 
and c r o s s s e c t i o n e v a l u a t i o n s . In s e n s i t i v i t y a n a l y s i s the c l a s s i c a l one 
d i m e n s i o n a l c o d e s have b e e n app l i ed t o g e t h e r with our own 3D s e n s i t i v i t y 
p r o g r a m . M u l t i g r o u p coupled n e u t r o n - g a m m a * l i b r a r i e s have b e e n g e 
n e r a t e d by A M P X and c r o s s s e c t i o n e v a l u a t i o n h a s b e e n p e r f o r m e d by 
n u c l e a r m o d e l c a l c u l a t i o n s . The i n t e g r a l m e a s u r e m e n t s of n e u t r o n 
p e n e t r a t i o n in t h i ck i r o n l a y e r s a r e p e r f o r m e d a t the high flux i r r a d i a 
t ion fac i l i ty EUR OCOS II, which c o n s i s t s of a c o n v e r t o r p la te ( e n r i c h e d 
u r a n i u m d i s k of 80 c m d i a m e t e r ) a t the end of the t h e r m a l c o l u m n a t the 
L E N A - T R I G A r e a c t o r in P a v i a . 

R E S U L T S 

a) N u c l e a r Da ta for Shie ld ing 

E v a l u a t i o n of the R e a c t i o n C r o s s Sec t ions for the F i v e I so topes 
B a " Ï 3 4 - Î 3 8 

The e v a l u a t i o n of the Ba 134-138 h a s b e e n c o m p l e t e d . The r e s u l t s 
a r e a t p r e s e n t be ing upda ted in E N D F / B 4 f o r m a t . In th is s tudy 
c o n s i d e r a b l e e m p h a s i s was p l aced on the c a l c u l a t i o n of the g a m m a 
p r o d u c t i o n c r o s s s e c t i o n s , ( r e f . l ) 

The Coupled Shie lding S t a n d a r d L i b r a r y E U R L I B 3 . 

In c o l l a b o r a t i o n with the IKE S t u t t g a r t , the n e u t r o n sh ie ld ing l i b r a r y 
E U R L I B (ESIS N e w s l e t t e r 12 , J a n u a r y 1975) was e x t e n d e d . 20 
g a m m a g r o u p s w e r e added to the 100 n e u t r o n g r o u p s ; t h e i r g r o u p 
s t r u c t u r e c o n s i s t s of 18 g a m m a g r o u p s of CASK, to which two f u r t h e r 
g r o u p s b e t w e e n 10 and 14 MeV w e r e a d d e d . Thus fus ion p r o b l e m s 
can a l s o be t r e a t e d . 
Coupled l i b r a r i e s g e n e r a t e d f r o m E N D F / B - 4 da ta f i les have b e e n 
ob ta ined by the new v e r s i o n A M P X - 1 . 
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A main effort has been devoted to the improvement of the flux 
weighting for both neutron and gamma radiations. For neutrons, 
in thick layers of reactor steel narrow resonance weighting is 
necessary and a weighting function i /o«. E has been used below 
0.825 MeV and fission spectrum weighting above. 
For the gamma rays one difficulty had to be overcome: 
the three lowest groups (energy limits 20 keV - 50 keV - 100 keV-
200 keV) are rather large, and in materials with medium and 
high Ζ the gamma flux is no longer flat at low energies but 
decreases by orders of magnitude. 
There, a realistic weight function is the resonance escape probabili
ty p(E) (this can be proyed by generalising the neutron slowing 
down theory for the gamma case) . p(E) was approximated as the 
product of the survival probabilities for successive average 
scat ter ings. This weighting was applied below 100 keV for elements 
from Cr (Ζ=24) to Zr (Ζ =40), and below 200 keV for the two uranium 
isotopes. The elements and isotopes now covered are : H, He, Li6, 
Li7, BIO, B l l , 0, C, Na, Al, Si, Ca, Cr , Mn, F e , Ni, Cu, Z r , 
U235, and U238. He, Li , B , and Cu were processed in P5 approxi
mation, the others in P 3 . If possible, ENDF/B4 data were used; but 
some (n, gamma) data had to be taken form elsewhere, for instance 
POPOP and ENDL. 
Interpretation of the Winfrith iron measurements (ref. 2) 
In the ASPIS experiment the source is a 60 cm radius converter, 
and the shield mock-up consists of 24 iron plates each 183x191 cm 
wide and 5 cm thick. 
Neutron spectra have been measured by Mc Carter & Packwood at 
depths of 20 ,51, 76 and 102 cm in iron, from 5 MeV to 7 keV. 
During 1976, DOT-3 transport calculations have been performed 
on this configuration using the EURLIB cross section l ibrary, based 
on E N D F / B - Π Ι , and EURLIB-3, based on E N D F / B - I V . In general , 
there is good agreement between calculation and measurement, 
however the calculated fluxes are much lower than the measured 
fluxes at 76 and 102 cm depths above 0.3 MeV. The difference 
between the EURLIB and EURLIB-3 spectra is relatively smal l . 
Work has continued to ascertain tte cause of these discrepancies. 
To estimate the influence of the angular quadrature order the initial 
S4 set has been changed into S8 and the EURLIB calculation repeated 
down to 2.46 MeV : the fluxes at 102 cm increased by 10-15%, and 
by up to 40% above 10 MeV. 
The axial interval width in iron, was then reduced from 1 inch to 
0.5 inches. The fluxes increased by 20-30%. These two increases 
are too small to improve significantly the agreement. 
Also ANISN (1-dimensional) calculations have been done to estimate 
the approximation of the reduction to 2-dimensional DOT geometry. 
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The ANISN g e o m e t r y and s o u r c e d e n s i t y have b e e n s e t e q u a l to 
t ha t e x i s t i n g on the axis* of the DOT c a s e ; t h r e e s i m i l a r c a l c u l a 
t ions ( S / l " , S / l " , S / 0 . 5 " ) have b e e n done us ing E U R L I B , bu t the 
A N I S N / D O T f a c t o r h a s r e s u l t e d l o w e r t h a n e x p e c t e d , be ing abou t 
1.5 b e t w e e n 15 MeV and 1 M e V , and i n c r e a s i n g to 3 by 10 keV 
(below th i s e n e r g y the t h r e e ANISN f luxes differ by l e s s than 1%). 

It i s conc luded tha t n e i t h e r the s p a c e / a n g l e d i s c r e t i z a t i o n s , n o r 
the r e d u c t i o n to r - Z (DOT) g e o m e t r y a r e the m a i n c a u s e s for the 
d i s c r e p a n c y a t h igh e n e r g y b e t w e e n m e a s u r e m e n t and c a l c u l a t i o n of 
n e u t r o n s p e c t r a a t 3 / 4 m - 1 m dep th in i r o n . 

It i s p o s s i b l e tha t a s y s t e m a t i c e r r o r in both E U R L I B and E U R L I B 3 
could be the c a u s e . 

B e f o r e c o n s i d e r i n g e x p e r i m e n t a l e r r o r s (or n u m e r i c a l e r r o r s 
c o r r e c t e d wi th unfolding of e x p e r i m e n t a l d a t a ) , the c r o s s s e c t i o n 
l i b r a r y could be ex t ended to h i g h e r L e g e n d r e t e r m s t h a n the P3 
u s e d h e r e ; the fac t tha t d i s c r e p a n c i e s i n c r e a s e with i n c r e a s i n g 
e n e r g y , a s do P n t e r m s , i s a n a r g u m e n t fo r th i s a p p r o a c h . 

T h r e e d i m e n s i o n a l ef fec ts in s e n s i t i v i t y s t u d i e s ; m u l t i g r o u p c a l c u l a 
t ions for the t r a n s m i s s i o n of a n e u t r o n b e a m t h r o u g h i r o n s l a b s . 

( re f . 3 , 4 , 5) 

N e u t r o n t r a n s p o r t . c a l c u l a t i o n s in 3 -D g e o m e t r i e s a r e a l m o s t e x c l u 
s ive ly done by Monte C a r l o t e c h n i q u e s . F o r th i s r e a s o n the a s s o c i a t 
ed s e n s i t i v i t y s t u d i e s r e q u i r e the a p p l i c a t i o n of the s a m e m e t h o d s . 

A r a t h e r d e t a i l e d d e s c r i p t i o n of th i s a p p r o a c h h a s b e e n p r e s e n t e d a t 
the Mee t ing on Sens i t iv i ty S tud ies and Shielding B e n c h m a r k s ( P a r i s , 
O c t . 1975) and is a v a i l a b l e in the p r o c e e d i n g s o f t h a t C o n f e r e n c e . 
Since t h e n the p r o p o s e d m e t h o d s have b e e n p r o g r a m m e d , t e s t e d and 
i n c o r p o r a t e d into the Monte C a r l o p r o g r a m T I M O C - 7 2 . 

At p r e s e n t the p r o g r a m a l l ows fo r the c a l c u l a t i o n of e n e r g y i n t e g r a t e d 
s e n s i t i v i t y f a c t o r s in m u l t i g r o u p , 3 -D m u l t i m e d i a g e o m e t r i e s and of 
e n e r g y d e p e n d e n t s e n s i t i v i t y p r o f i l e s in 3 - D s ing le m e d i a g e o m e t r i e s . 

As a t y p i c a l e x a m p l e of i n t e r p r e t i n g a t h r e e - d i m e n s i o n a l b e n c h m a r k 
e x p e r i m e n t , the n e u t r o n t r a n s m i s s i o n m e a s u r e m e n t s a t the f a s t 
s o u r c e r e a c t o r "YAYOI" w e r e c h o s e n . In one of t h e s e e x p e r i m e n t s a 
n a r r o w c o l l i m a t e d n e u t r o n b e a m p e n e t r a t e s a 9 . 6 c m or a 1 9 . 2 c m 
th ick i r o n s l a b . 

The s p e c t r a a r e m e a s u r e d a t two p o s i t i o n s , bo th a t a d i s t a n c e of 
100 c m f r o m the s u r f a c e of the i r o n s l a b . One d e t e c t o r i s l o c a t e d on 
the b e a m a x i s (0° pos i t ion) and the o the r a t 30° off the b e a m a x i s . 
The c a l c u l a t i o n s w e r e p e r f o r m e d a g a i n by the u s e of the p r e v i o u s l y 
m e n t i o n e d 55 g r o u p c r o s s - s e c t i o n s e t . 

In the c a l c u l a t i o n s the s o u r c e was r e p r e s e n t e d by a m o n o d i r e c t i o n a l 
b e a m of 20 c m d i a m e t e r . 
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The energy spectrum of the emitted neutrons was measured at the 
0° position in the absence of the iron slab, and it was this spectrum 
which was used in the calculations. Unfortunately the spatial source 
distribution on the iron slab and the degree of collima tion is not well 
known. For this reason the calculated spectra ere normalized to the 
experimental ones. For both slabs there is an excellent agreement 
in the 0° position between measurements and calculations up to 
13 MeV. The same holds over the whole energy range for the calculat
ed and measured values in the 30° position with one exception. This 
is the energy band from approximately 5 to 7 MeV in the 19.2 cm iron 
s lab. 
The sensitivity profiles which correspond to the four measurements 
described above, show an approximate proportionality with the flux-
spectra and there a r e , at least for the group structure considered, 
no group cross sections of very pronounced importance. Fluxes in 
the range 1-3 MeV and above 10 MeV are most sensitive to total 
cross section changes in the 19.2 cm iron plate direct transmission 
( i . e . 0° ) experiment. The 9.6 cm plate direct transmission experi
ment and the 19.2 cm experiment with a detector position 30° off 
the beam axis show a very similar behaviour. The least sensitive 
measurement is the 30° position in the 9.6 cm plate experiment. 

b) Code Assessment 
MODESTY, a Program for the Calculation of Reaction Cross Sections 
Important for Reactor Shielding and CTR Applications 
The code MODESTY was designed to calculate all energetically 
possible reaction cross-sect ions and particle spectra within a possible 
decay chain initiated by a nuclear reaction. 
The code is based on the statistical model for nuclear reactions, so 
that the results will be of sense only within the limitations of this 
model; about 2 MeV to 25 MeV. This energy is important for shielding 
in fission reactors and in particular in fusion technology. 
The partial width's for particle decay are calculated using the optical 
model, for γ-decay the Blatt-Weiss-kopf single particle model. 
The programme was made to simplify the evaluation of cross-sect ion 
data by giving maximum output information for minimum input. All 
necessary nuclear data are automatically searched from an external 
l ibrary of fundamental data. 
The output of the programme contains the : reaction cross sections, 
particle spectra , level activation cross sections, production cross 
sections for discrete γ - l i nes . 
For further cross-section date evaluation some modifications of the 
code are however still desirable (e .g . addition of the pre-equilibrium 
model, refinements in the interpolation of transmission coefficients, 
a more flexible treatment of the γ-decay by including the Brink-Axel 
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m o d e l for the V - r a y s t r e n g t h f u n c t i o n s ) . 

To s impl i fy s u c h mod i f i ca t ions the code i s w r i t t e n in the " S t r u c t u r e d 
P r o g r a m m i n g " s ty l e tha t m e a n s the code i s l i n e a r l y unfolded and 
con ta ins no e x p l i c i t " G O - T O " s t a t e m e n t s . 

The c o m p u t e r - t i m e Τ n e e d e d to s w e e p t h r o u g h a whole c a s c a d e 
depends s t r o n g l y on the e n e r g y E of the i ncoming p r o j e c t i l e . 
C a l c u l a t i o n s (IBM 370/75) give rough ly the fol lowing f i g u r e s : 

E = 10 (MeV) Τ abou t Ι* , E = 16 (MeV) Τ abou t 10 ' and 
E = 20 (MeV) Τ about 2 0 ' . 

The c o m p l e t e p r o g r a m m e , inc luding a t e s t e x a m p l e and J O B - C o n t r o l 
c a r d s , i s a v a i l a b l e f r o m the N E A - p r o g r a m l i b r a r y . 

c) Shielding E x p e r i m e n t s 

F i r s t m e a s u r e m e n t s a t EURACOS II 

The EURACOS Π i n s t a l l a t i o n , a t the LENA TRIGA r e a c t o r ( P a v i a ) , 
was c o m p l e t e d and a s e r i e s of m e a s u r e m e n t s to t e s t the c o n v e r t e r 
power have b e e n e x e c u t e d . A f t e r w a r d s the f i r s t sh i e ld ing m o c k - u p 
(an i r o n b l o c k of 1.50 χ 1.50 χ 1.00 m) h a s b e e n i n s t a l l e d . It i s 
c o m p o s e d of c o n s e c u t i v e i r o n p l a t e s of 4 c m t h i c k n e s s . E v e r y 8 c m 
a rod for d e t e c t o r loading e n t e r s to p e r m i t m e a s u r e m e n t s a long the 
c e n t r a l a x i s of the b l o c k . The s o u r c e (an e n r i c h e d U r a n i u m d i s k 
of 80 c m d i a m e t e r ) i s p l a c e d a t 10 c m in f ron t of the m o c k - u p . 
With t h r e s h o l d (S32), r e s o n a n c e (Au 197) and t h e r m a l (Dy 165) 
a c t i v a t i o n d e t e c t o r s , the flux p r o f i l e s in the e m p t y i r r a d i a t i o n 
c h a m b e r have b e e n d e t e r m i n e d to s tudy the g e o m e t r i c a l c h a r a c t e r i s 
t i c s of the s o u r c e n e u t r o n e m i s s i o n in bo th long i tud ina l and r a d i a l 
d i r e c t i o n s . 
Along the c e n t r a l a x i s of the i r o n b l o c k the f a s t flux (above about 
2 MeV) h a s b e e n m e a s u r e d up to a d i s t a n c e of 50 -60 c m . It fo l lows 
v e r y c l o s e l y the e x p o n e n t i a l a t t e n u a t i o n l a w . The n e u t r o n flux a t the 
gold r e s o n a n c e e n e r g y d o e s not h o w e v e r c o n f o r m to such a s i m p l e 
r e l a t i o n s h i p . 
The e x p e r i m e n t a l da t a a r e now be ing t r e a t e d and i n t e r p r e t e d . 

d) R e a c t o r Shie ld ing - T e c h n i c a l Suppor t 

Shie ld ing P r o b l e m s in the F INTOR R e a c t o r 

- Bu lk Shie ld C a l c u l a t i o n s : 

Bu lk sh i e ld c a l c u l a t i o n s w e r e p e r f o r m e d with ANISN. 
The 100 g r o u p D L C - 2 D l i b r a r y w a s c h o s e n a s the b a s i c n e u t r o n da ta 
l i b r a r y . F e w g r o u p (15 and 22 g roups ) l i b r a r i e s have b e e n c o l l a p s e d , 
us ing ANISN, f r o m the p r e v i o u s 100 g r o u p o n e . G a m m a - p r o d u c t i o n 
c r o s s - s e e t ions w e r e t aken f r o m E L - 3 and photon i n t e r a c t i o n c r o s s 
s e c t i o n s f r o m E L - 1 . 
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The main purpose of bulk shielding calculations was to determine 
a minimum thickness inner shield. The critical quantity is the _ 
radiation damage in the magnet, which must not exceed 2.7 10 dpa/y. 
An analysis was carr ied out (with the 15 group neutron library) to 
determine the best configuration of a shield composed of stainless 
steel (SS) with Boron carbide outside. 
The minimum thickness shield to reduce the radiation damage below 
the cri t ical value, is composed of 40 cm of SS, plus 3 8 cm of boron 
carbide. The effect of the space distribution of the two materials is 
not very important : an homogeneous mixture (with a volume com
position of 60% SS, 40% B C ) , needs only a few more cm to reach 
the same attenuation. 
The use of SS and water as shielding mater ia ls , brings a further 
reduction (in the minimum thickness) of about 10 cm. In this case 
the optimal configuration would be a quasi-homogeneous (alternate 
layers) mixture with 80% (by volume) SS and 20% water. 
In the inner shield, where lithium is not present, the configuration 
with SS and water may be applied. The neutron shield is followed 
by 15 cm of lead (gamma-ray shield). 
The outer shield has a Lithium blanket of about 70 cm. 
The neutron shield consists of a SS layer (which acts also as a 
reflector to enhance tritium breeding in the blanket) followed by B C, 
with a total thickness lower than that needed in the inner shield 
(where the Lithium blanket is missing). The gamma-ray shield is the 
same in both cases . 
- Three-dimensional Monte Carlo Calculations: 
Neutron streaming through the divertor annular gaps and the injector 
tubes has been investigated with the 3D Monte Carlo code MORSE-E. 
A 22 group neutron l ibrary, collapsed from the 100 group DLC-2D 
l ibrary, has been prepared for these calculations. 
There were essentially two variance reducing techniques implemented 
in the Monte Carlo calculations : biasing of the angular distribution 
of the source, and splitting. 
The three-dimensional calculations show, on the contrary, that the 
streaming of neutrons produces higher than admissible radiation 
levels . Let D = 2.7 10 dpa/y be the maximum damage that can be 
accepted by the copper stabilizer; the Monte Carlo calculations indicate 
that the damage to the DFC from neutrons streaming through the 
divertor annular gap is greater than 100 D in the inner part of the 
coils, and decreases to about 40 D in the outer par t . 
Fur thermore the neutrons streaming out of the divertor gap inpinge 
on the upper (or lower) part of the TF coils, the shielding effect of 
the collector material being smal l . The damage to the TFC caused by 
these neutrons can again exceed 100 D. 
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The p r e s e n c e of the i n j e c t o r tubes c o n s i d e r a b l y w e a k e n s the p e r f o r m 

a n c e of the o u t e r sh i e ld and e n h a n c e s the f luxes in the ne ighbourhood 

of the T F c o i l s . L i t h i u m i s a b s e n t in th i s r e g i o n , and the n e u t r o n 

sh ie ld i s c r o s s e d by 60 c m d i a m e t e r i n j e c t o r s . 

R a d i a t i o n d a m a g e to the T F C m a y be loca l ly e n h a n c e d by a f a c t o r 

3 . 0 . H e a t d e p o s i t i o n and r a d i a t i o n d a m a g e to the e l e c t r o n i c e q u i p 

m e n t of the i n j e c t o r s c a n a l s o r a i s e p r o b l e m s . 

 G a m m a Ray Bui ldup F a c t o r s in a B a r y t e s C o n c r e t e : 

G a m m a r a y bu i ldup f a c t o r s w e r e c a l c u l a t e d wi th the t r a n s p o r t code 

P I P E for s o u r c e e n e r g i e s f r o m 0 . 5 to 4 M e V in a b a r y t e s c o n c r e t e 

of d e n s i t y 3 . 3 g r / c c . The r e s u l t s a r e c o m p a r e d with those of the 

m o m e n t s ' m e t h o d , i n t e r p o l a t e d with effect ive Z  v a l u e s . The m e t h o d 

p r o p o s e d i n EUR 2494 d(pag 102) how to e v a l u a t e Ζ was a p p l i e d . 

e) Shielding Data B a n k and In fo rma t ion 

The SDB (Shielding Data Bank) h a s b e e n r e g u l a r l y upda ted wi th 

b i b l i o g r a p h i c r e f e r e n c e s f r o m the ESIS N e w s l e t t e r and o t h e r s s e l e c t e d 

f r o m i n t e r n a t i o n a l j o u r n a l s and r e p o r t s . Up to now the to t a l r e f e r 

e n c e s a r e abou t two thou a n d . 

The ESIS N e w s l e t t e r h a s b e e n i s s u e d two t i m e s a c c o r d i n g to s chedu le 

in a new and i m p r o v e d f o r m a t . 

CONCLUSIONS 

In the f r a m e  w o r k of n u c l e a r da ta a s s e s s m e n t the t e s t of i r o n c r o s s s e c 

t ions i n d e e p p e n e t r a t i o n p r o b l e m s p lays a d o m i n a n t r o l e . Th is w o r k wi l l 

t h e r e f o r e b e con t inued bo th by c a l c u l a t i o n s and m e a s u r e m e n t s . A va luab le 

t oo l to u n d e r s t a n d d i s c r e p a n c i e s b e t w e e n t h e o r y and e x p e r i m e n t wi l l be 

the a p p l i c a t i o n of s e n s i t i v i t y a n a l y s i s . B e s i d e s the u s e of the c l a s s i c a l 

m e t h o d s the newly deve loped 3D s e n s i t i v i t y Monte C a r l o code migh t p r o v i d e 

a d d i t i o n a l i n f o r m a t i o n fo r the so lu t ion of th i s p r o b l e m , e s p e c i a l l y s i n c e 

s e n s i t i v i t i e s i n sh ie ld ing p r o b l e m s a r e s t r o n g l y p r o b l e m d e p e n d e n t . 

As a nex t s t e p in the i n t e r p r e t a t i o n of m e a s u r e m e n t s i t i s f o r e s e e n to 

a d j u s t input c r o s s s e c t i o n da t a s e t s by l i n e a r r e g r e s s i o n t e c h n i q u e s so 

a s to p r o v i d e a g r e e m e n t wi th i n t e g r a l e x p e r i m e n t s . 

The c o m p l e t i o n of the eva lua t i on of the Ba 13413 8 c r o s s s e c t i o n s f i l l s a 

l a r g e g a p e x i s t i n g un t i l now in sh ie ld ing da ta of heavy c o n c r e t e conta in ing 

an a p p r e c i a b l e a m o u n t of th i s m a t e r i a l . 

F o r f u r t h e r w o r k on r e a c t i o n c r o s s s e c t i o n s the MODESTY Code wi l l be 

a v e r y va luab le too l tö p e r f o r m rou t ine c a l c u l a t i o n s . 

F i n a l l y the a c q u i r e d c o m p e t e n c e in t r a n s p o r t m e t h o d s and s e n s i t i v i t y 

a n a l y s i s f inds r e a d y a p p l i c a t i o n in t e c h n i c a l s u p p o r t w o r k for f i s s i o n 

r e a c t o r s and in fus ion t e c h n o l o g y . 
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PLANNED ACTIVITIES 

From the results and the conclusions quoted above the work of the 
next half year will develop along the following l ines: 

a) continuation of neutron transport studies in iron deep penetration 
problems using refined calculational and measuring techniques, 
backed up by sensitivity analysis and a pilot study on cross s e c 
tion adjustment. 

b) Generation of coupled neutron-gamma libraries as requested by 
the EC shielding communi ty . 

c) Implementation of the MORSE-SCG, FORSS and the spectrum 
unfolding code RADAK and a fur ther development of on-line 
conversat ional graphical display p rog rams for h i s tog rammes and 
plane c r o s s sect ional views of Monte Car lo geometry specif ica
tions e 

d) Technical support will be provided to the design of the fast tes t 
r e ac to r PEC for which calculations of neutron s t reaming will be 
pe r fo rmed . F u r t h e r m o r e the design calculations for hot cell 
gamma shielding taking into account the optimization of the 
sequence of l a y e r s , especia l ly in g l a s s e s , will continue. 

e) The shielding data bank will be updated and the ESIS Newslet ter 
will be edited r e g u l a r l y . 

COLLABORATION WITH EXTERNAL ORGANIZATIONS 

- In the f ramework of the Common Benchmark P r o g r a m , ESIS 
cooperates with the National Centres of Sac lay, Cadarache , Winfrith, 
K a r l s r u h e , Casacc ia , Wurenlingen, as well as with the Cent res of 
J AERI, the Univers i ty of Stut tgart and Tokyo. 

In the US, close and regu la r contacts with free exchange of informa
tion and ma te r i a l s ex is t with the Radiation Shielding Information 
Centre a t ORNL, with the National Neutron Cross Section Centre at 
BNL and with the Nuclear Data Evaluation Group at LASL and the 
Nuclear Data Section of the IAEA a t Vienna. 

- ESIS pa r t i c ipa tes in the German "Fachausschuss fuer S t rah lenschutz" , 
located a t the Univers i ty of Hannover . 

- R e s e a r c h contacts ex is t with the Universi ty of Pavia where the 
EURACOS Π facility is instal led and with the Institut fuer Radium
forschung und Kernphysik at Vienna, which col laborates on nuclear 
data evaluat ion. 
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2.4 METHODOLOGICAL STUDIES 

2.4.1 Automatic Documentation 

OBJECTIVES AND METHODS 
The objective of this activity is to develop methods and procedures for 
automatic content analysis, indexing and query processing and to assess 
their effectiveness experimentally on a real-life environment. The 
procedures of automatic indexing with description of an existent thesaurus 
have been developed sufficiently to allow a first experimental application, 
while the automatic vocabulary control is sitll on the implementation 
phase and is the subject of a doctoral thesis which is being prepared 
with a J . R . C , grant. 

The methods applied are mainly linguistic and statistical. As basic 
informatics support the software system SLC-II (Simulated Linguistic 
Computer) is being used, which was developed by the same team. 

RESULTS 
The principal effort made in the reference period was dedicated to the 
effectiveness assessment of automatic indexing with an existing thesaurus 
in mechanized information retr ieval . For this purpose, the INIS data 
base was chosen, and a co-operation agreement was concluded with the 
INIS section of IAEA (Vienna) which acts as a link with the end users of 
the data base through the network of INIS Liaison Officers. These and 
users have submitted some 100 search profiles (which are currently used 
by the national nuclear information centres) and have the task of a s se s s 
ing the relevance of the retrieval resul t s . The evaluation of the a s ses s 
ment is the task of INSPEC (London) who acts under contract. The 
experiment foresees the automatic indexing of three monthly issues of 
INIS tapes (app. 15,000 documents), the loading of the data bases on 
STAIRS (Storage and Information Retrieval System of IBM) and the process
ing of the three issues against the 100 search profiles using on the one 
side the normally assigned description and on the other those automatical
ly assigned. While the end users are given a merge of the two searches 
the results are presented on an analytical form to INSPECfor the evaluation 
(documents retrieved only with automatic indexing, those retrieved only 
with manual indexing and those retrieved with both). 
This work has been completed, and the results of the searches have been 
dispatched to INIS and INSPEC. 
The system has proved to be fully operational on the technical side, 
and now we must await the results of thè evaluation, in order to be able 
to assess its effectiveness from the information retrieval side. 
A second part of the experiment concerns the evaluation of the effective
ness of "thesaurus enrichment" which is an augmentation of the existing 
INIS thesaurus with additional non-descriptors and descriptors and with 
conditional indexing ru les . The "enrichment" is performed in coopera-
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tion with DG XIII in Luxembourg who can exploit the experience of 
subject spec ia l i s t s who former ly had been involved on the development 
and operat ion of ENDS. F o r this purpose , a in-house collection of 
a p p . 5,000 documents on isotope separa t ion is used . The purpose of 
this pa r t is to a s s e s s the improvement of the automatic indexing effective
ness through "en r i chmen t " . A set of some 35 quer ies was p repared by 
INSPEC and the relevance a s s e s s m e n t will be made by a panel of e x p e r t s . 
The computing procedures for this phase a r e fully developed and tes ted 
and the intel lectual work is in its las t phase (sys temat ic revis ion of the 
amendments to the INIS the sau rus ) . Indexing and r e t r i eva l a r e expected 
to be concluded i n July. 

The work on automatic vocalulary control has concentrated on automatic 
c lus ter ing of d e s c r i p t o r s . The resu l t s so far obtained concern mainly 
the full implementat ion of the cluster ing p rog rams (which were developed 
previously) and in the c r i t i ca l examination of the s ta t i s t ica l a s p e c t s . 

CONCLUSIONS 

The final r e su l t s of the a s s e s s m e n t of the effectiveness of automatic 
indexing will be available only on the second half of the y e a r . So far one 
can state that the indexing sys t em works rel iably and efficiently. 
The work on automatic cluster ing has shown the feasibili ty of the 
a l g o r i t h m s , developed for process ing large quantities of da ta . The 
resu l t s of this r e s e a r c h will be available only in 1978. 

COLLABORATION WITH EXTERNAL ORGANIZATIONS 

INIS - Internat ional Nuclear Information System of IAEA, Vienna 
(cooperation agreement) 

INSPEC- Institution of E l ec t r i ca l E n g i n e e r s , London (Contract ) . 
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2 , 4 , 2- Sof tware E n g i n e e r i n g 

O B J E C T I V E S 

a) C o m p u t e r P e r f o r m a n c e E v a l u a t i o n 
The ac t i v i t y was s t a r t e d in the fal l of 1975 and a i m e d a t deve lop ing 
a p p r o p r i a t e s t a t i s t i c a l da ta r e d u c t i o n t e chn iques to a n a l y s e a c c o u n t 
ing da t a of c o m p u t e r p r o g r a m s . 

b) App l i ca t i on P r o g r a m Re l i ab i l i t y and C o r r e c t n e s s 
The a c t i v i t y a i m s a t deve lop ing mach ine a i d s to i m p r o v e a p p l i c a t i o n 
p r o g r a m r e l i a b i l i t y by p e r f o r m i n g s o m e a u t o m a t i c a n a l y s i s on s e m a n 
t i c i n f o r m a t i o n a t t a c h e d to p r o g r a m s a s f o r m a l a s s e r t i o n s and 
s p e c i f i c a t i o n s . 

M E T H O D S 

a) As d a t a r e d u c t i o n t echn ique a n a u t o m a t i c c l a s s i f i c a t i o n p r o c e d u r e is 
app l i ed for which a too l h a s b e e n deve loped d u r i n g the c o u r s e of 1976, 
Some e f fo r t i s d e d i c a t e d to the a s s e s s m e n t of the va l id i ty of r e s u l t s 
ob ta ined by a u t o m a t i c c l a s s i f i c a t i o n in g e n e r a l and spec i f i ca l ly of 
a c c o u n t i n g d a t a . 
T h e r e a r e two types of e v a l u a t i o n : 

- a s s e s s m e n t of an ind iv idua l c l a s s i f i c a t i o n r e s u l t 
- c o m p a r i s o n of two c l a s s i f i c a t i o n r e s u l t s of the s a m e da ta o r of 

d i f f e r en t s a m p l e s of da t a 

b) To r e a c h the goa l a n a p p r o p r i a t e s p e c i f i c a t i o n language to e x p r e s s 
a s s e r t i o n s is to be c h o s e n and a d a p t e d to the n e e d s of the u s e r 
c o m m u n i t y . S e m a n t i c i n f o r m a t i o n on the p r o g r a m i s then coded by 
the p r o g r a m m e r and a u t o m a t i c a l l y v e r i f i e d a t r u n - t i m e d u r i n g the 
t e s t p h a s e . 

R E S U L T S 

a) F o r the C o m p u t e r P e r f o r m a n c e E v a l u a t i o n s o m e usefu l m e a s u r e s of 
i n h o m o g e n e i t y and c o n c e n t r a t i o n ( c o n c e n t r a t i o n e l ipso id ) of da ta have 
b e e n i n t e g r a t e d into the p r o g r a m . F a c t o r a n a l y s i s of c l u s t e r s should 
show tha t s o m e c h a r a c t e r i s t i c s e m a n t i c i n f o r m a t i o n con ta ined in the 
o r i g i n a l da ta c a n be a l s o d e r i v e d f r o m the e l a b o r a t e d da t a . 
C o m p a r i s o n of two c l a s s i f i c a t i o n r e s u l t s i s r a t h e r diff icult e s p e c i a l l y 
in c a s e s w h e r e l i t t l e o r nothing i s known on the d i s t r i b u t i o n of the r a w 
da ta . Some d i s t a n c e m e a s u r e s a r e going to be app l i ed to th i s p r o b l e m . 
A c o n t r a c t wi th C o m p u t e r R e s o u r c e M a n a g e m e n t S. P . A. , en t i t l ed 
"A D a t a s e t Ac t iv i ty Study for the JRC Data C e n t r e " , was b rough t to 
a n end. The f inal r e p o r t i s ava i l ab l e ƒ 3 / . 
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b) F o r the Application P r o g r a m Reliabili ty and C o r r e c t n e s s , in a 
p r e l im ina ry phase a cont rac t was es tabl ished between the J . R . C , 
and the Imper ia l College in London. The a im of the contract was to 
compile a s t a t e - o f - t h e - a r t survey on software rel iabi l i ty and to 
p repa re proposa ls for r e s e a r c h a r e a s in the f ie ld. 
The final r epo r t is now available ( r e f . l ) . 
A simple to use tool, which allows P L / l p r o g r a m m e r s to introduce 
a s se r t i ons into their p rog rams as a test ing aid has been p r e p a r e d . 
Asse r t ions a r e formulated in the predicate ca lcu lus . The tool cons is ts 
of a s e r i e s of macro in s t ruc t ions . 
F o r a s imple p r o g r a m mat r ix invers ion the tool has been s u c c e s s 
fully appl ied . An intensive l i t e ra tu re study has been per formed during 
the f i r s t s ix months of the p rog ramme per iod . 

CONCLUSIONS 

a) The objective of the activity on Computer Pe r fo rmance Evaluat ion is 
to dispose by the end of 1977 of a tool to analyse accounting data ap 
plying a classif icat ion technique. The technique was presented at 
the "2nd Internat ional Workshop on Modelling and Per fo rmance Eva 
luation of Computer Systems in Oct . 1976" (Ref. 2) 

b) The act ivi ty on the Application P r o g r a m Reliabil i ty and C o r r e c t n e s s 
is in the init ial phase and is present ly understaffed. 
Therefore there will 'be delays in prepar ing a more complex tool . 
Nonetheless the tool could become operat ional in an ear ly stage since 
it is designed to r ende r it open-ended. 

PLANNED ACTIVITY 

It is intended to complete the act ion at point a) by 

- developing a measure (s ) to a s s e s s the s imi la r i ty of different s t r u c t u r e s 
- prepar ing a simple to use ve rs ion of the p r o g r a m 
- analysing some specific p rob lem (Comparison of the two operating 

sy s t ems MF T and MVT with r e s p e c t to throughput and " tu rn -a round-
t i m e " ) . 

The planning for point b) includes: 
- P repa ra t ion of a cont rac t with an ex te rna l r e s e a r c h unit which could 

include joint work on 
- study of the predica te calculus as a specification language 
- developing of a p rogramming style in view of the a s se r t i ons 

to be integrated in the p r o g r a m . 
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3 . CONCLUSIONS 

F o r E IN , E U R O C O P I , ESIS and a p a r t of the Methodo log ica l S tud i e s , 
t he r e s u l t s ob ta ined in the f i r s t s i x m o n t h s p e r i o d of the p r e s e n t m u l t i -
a n n u a l p r o g r a m m e h a v e to be c o n s i d e r e d in the l ight of the w o r k a l 
r e a d y done in the p a s t y e a r s . F o r new a c t i o n s th i s p e r i o d was e s s e n 
t i a l l y d e d i c a t e d to e s t a b l i s h the b a s i s for the fu ture d e v e l o p m e n t and 
t o t r a i n staff to t h e i r new j o b s : th i s i s e s s e n t i a l l y the c a s e of A u t o m a 
t i c D o c u m e n t a t i o n and Sof tware E n g i n e e r i n g . F o r the l a t t e r th i s p r o 
c e s s did not y e t c o m e to a n end and should cont inue in the s e c o n d p a r t 
of the y e a r . 
A p p r o p r i a t e l y s taff ing a l l the a c t i o n s t h r o u g h r e s t r u c t u r a t i o n and 
t r a i n i n g i n t r o d u c e d s o m e de lays for a few a r e a s . 

T h e EIN a c t i v i t y h a s now p r a c t i c a l l y r e a c h e d i t s full m a n - p o w e r and 
p r o g r e s s e d on s c h e d u l e a long p r e p a r a t i o n of the I s p r a c o n t r i b u t i o n to 
t h e E u r o p e a n N e t w o r k . In p a r t i c u l a r the p r e p a r a t i o n of c o m b i n e d n e t 
w o r k d e m o n s t r a t i o n s , s chedu l ed for end 1977, i s u n d e r way. H o w e v e r , 
s o m e di f f icul t ies d e r i v e d f r o m the l i m i t e d o v e r a l l r e s o u r c e s a v a i l a b l e 
in the e n t i r e EIN p r o j e c t and f rom the unexpec t ed de lay in get t ing the 
f inal d e c i s i o n for the JRC p r o g r a m m e . 

T h e s taff ing of E U R O C O P I ac t iv i ty w a s , in the f i r s t p a r t of the y e a r , 
no t c o m p l e t e d a s f o r e s e e n and t h e r e f o r e i t was difficult to i n i t i a t e 
s o m e of the new a c t i o n s which w e r e p lanned . The s i t u a t i o n is now, 
h o w e v e r , i m p r o v i n g . It was r e a l i z e d tha t the d e v e l o p m e n t of the a c t i 
vi ty a long the v a r i o u s d i r e c t i o n s p r o p o s e d wi l l not be fully f eas ib le and 
s o m e r e o r i e n t a t i o n and foca l i za t ion of the p r o g r a m m e t o w a r d s a l i m i t e d 
n u m b e r of goa l s w i l l h a v e to be s e e k e d . H o w e v e r , the s u s t a i n e d pace of 
t h e rou t ine i n f o r m a t i o n s e r i v c e (60 p r o g r a m s and 600 m a n u a l s d i s t r i b u 
t e d , p r e p a r a t i o n of 100 new a b s t a c t s and updat ing of o t h e r 200) and the 
l ead ing p o s i t i o n a c q u i r e d in the E u r o p e a n c o o p e r a t i o n ( e . g . : in the 
E u r o p e a n A s s o c i a t i o n for Sof tware A c c e s s and I n f o r m a t i o n T r a n s f e r ) 
t e s t i fy the u s e f u l n e s s and i m p o r t a n c e of th i s a c t i v i t y . 

ESIS a c t i v i t y m a d e good p r o g r e s s e s , deepen ing the w o r k in the f ield 
of n u c l e a r da ta t h r o u g h the i n c o r p o r a t i o n of p r e v i o u s a c t i v i t i e s of the 
I n t e g r a l N u c l e a r Da ta C e n t r e (INDAC), p roduc ing o r i g i n a l sc ien t i f i c 
c o n t r i b u t i o n (6 pub l i ca t ions ) and e n l a r g i n g the w o r k in p a r t i c u l a r to the 
s h i e l d i n g p r o b l e m s of fusion r e a c t o r s . The f i r s t m e a s u r e m e n t s a t the 
EURACOS Π plant , now c o m p l e t e d , t ook p l ace in the f i r s t p a r t of the 
y e a r and the r e g u l a r w o r k of upda t ing the sh ie ld ing da ta bank and of 
d i s t r i b u t i n g i n f o r m a t i o n , in p a r t i c u l a r t h r o u g h the pub l i ca t ion of ESIS 
N e w s l e t t e r , went on a s u s u a l . 

T h e ac t i v i t y on A u t o m a t i c D o c u m e n t a t i o n is now wai t ing for the r e s u l t s 
of the e x p e r i m e n t p r e p a r e d for a s s e s s i n g the e f f ec t iveness of the A u t o m a t i c 
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Indexing System which was developed in the precedent programme 
period. The report on these results which should influence the plan
ning for the next period, is expected for autumn 1977. In the mean time 
the limited staff allocated to the activity was essentially concerned with 
the preparation of the retrieval system STAIRS for the purpose of the 
experiment (two utility programs were written) and with some scientific 
contribution to the work on automatic vocabulary control for text-pro-

.cessing. 

The Software Engineering activity is a new one and it was possible to 
allocate to it only very limited staff in the first part of the year. 
This staff has concentrated on the detailed programme definition, in 
collaboration with the Imperial College of London (under contract), 
who prepare a state-of-the-art report in the field of computer program 
reliability. Using an automatic classification tool developed previously, 
some work went on for evaluating computer performances; in particular 
the operating systems were compared with respect to the variables 
throughput and turn-around t ime. 

In the attached table (Table 1) the important milestones of the various 
activities for the next period are indicated. In thelonger term it is fore
seen that the EIN activities will develop following the planning of the 
COST 11 action. 

EUROCOPI and ESIS will go on performing their usual work, being im
proved and reoriented following the users ' needs. 
The Automatic Documentation work, as well as the Software Engineering 
activities are expected to follow, in their development, the orientation 
of the Commission activities and of the Community policy in the field 
of respectively Scientific and Technical Information and Informatics. 

In the context of contracts with the Commission's actions in Informatics 
(DG-IIJ) the Ispra Establishment was host for the Purdue Europe Work
shop Meeting in March 1977 and participated in the preparation of the 
CREST Sub-Committee on R&D in Informatics Workshop on Possible 
Community Projects in Real-Time Data Processing, held in Brussels 
in May 1977. This might lead to development of new activities in the 
near future. 

For further information, please contact the Programme Manager. 



Table 1 : Important milestones 

Sub-projects 
N° 

1 

2 

3 
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Next period for 1977 (months) 
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a ) Prel iminary resul ts of EIN demonstration experiment 
a ) Final results of EIN demonstration experiment 

b) Network of readers to prepare program abstract established 
c) Standards for indexing and classification of programs produced and adopted by EASIT members 
d) Report on the generation of a dosimetry l ibrary and various neutron-gamma l ibrar ies 
e) Implementation of MOR SE-SC G and RADA Κ 
f) Report on the hot cell gamma shielding 
g) Results of the assessment on automatic indexing 
h) End of the present phase of the study on Computer Performance Evaluation 
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A C M 

ASPIS 

C C I T T 

C E P T 

CIDST 

COST 

C R E S T 

C Τ R 

D F C 

EASIT 

ECMA 

ECSIR 

E IDA 

E I N 

ESIS 

E U R L I B 

E U R O C O P I 

E U R O N E T 

F INT OR 

HDLC 

ICES 

I F I P 

INDA C 

INIS 

IMS P E C 

ISO 

A s s o c i a t i o n of Compu t ing M a c h i n e r y 

I n t e g r a l I ron Shie lding E x p e r i m e n t c a r r i e d out a t 

Winfr i th 

C o m i t é Consu l t a t i f I n t e r n a t i o n a l des T é l é g r a p h e s e t 

d e s T é l é p h o n e s 

C o m i t é E u r o p é e n d e s P o s t e s e t Té l éphones 

C o m m i t t e e for I n f o r m a t i o n and D o c u m e n t a t i o n in Sc ience 

and Technology 

C o m m i t t e e for Scient i f ic and T e c h n i c a l C o o p e r a t i o n 

C o m m i t t e e fo r Sc ien t i f ic qnd T e c h n i c a l R e s e a r c h 

C o n t r o l l e d T h e r m o n u c l e a r R e a c t o r 

D i v e r t o r F i e l d Coi l s of F IN TOR 

E u r o p e a n A s s o c i a t i o n f o r Sof tware A c c e s s and 

I n f o r m a t i o n T r a n s f e r 

E u r o p e a n C o m p u t e r M a n u f a c t u r e r s A s s o c i a t i o n 

E u r o p e a n C o n s o r t i u m fo r Sof tware A c c e s s and 

I n f o r m a t i o n T r a n s f e r in R e s e a r c h and Teaching 

E u r o p e a n D i s t r i b u t i o n Agency of the ICES U s e r s G r o u p 

E u r o p e a n I n f o r m a t i c s Ne twork 

E u r o p e a n Shie lding I n f o r m a t i o n S e r v i c e 

JRC N e u t r o n Shie ld ing L i b r a r y 

E u r o p e a n C o m p u t e r P r o g r a m Ins t i tu te 

E u r o p e a n .Network for Scient i f ic and T e c h n i c a l I n fo rma t ion 

" F r a s c a t i - I s p r a - N a p o l i TORUS" : Jo in t concep tua l d e s i g n 

High L e v e l Da ta L i n k C o n t r o l P r o c e d u r e 

I n t e g r a t e d C iv i l E n g i n e e r i n g S y s t e m 

I n t e r n a t i o n a l F e d e r a t i o n of In fo rma t ion P r o c e s s i n g 

I n t e g r a l N u c l e a r Data C e n t r e ( included in the 1973-76 

JRC p r o g r a m m e ) 

I n t e r n a t i o n a l N u c l e a r In fo rma t ion S y s t e m of IAEA, 

Vienna 

Ins t i t u t ion of E l e c t r i c a l E n g i n e e r s , London 

I n t e r n a t i o n a l O r g a n i z a t i o n for S t a n d a r d i z a t i o n 
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M F Τ Mul t i -programming with a fixed number of tasks 

MVT Mul t i -programming with a variable number of tasks 

SEAS Share European Associat ion 

STAIRS Storage and Information Ret r ieval System of IBM 

TF Toroidal Fie ld of FINTOR 

TFC Toroidal Fie ld Coils of FINTOR 
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