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Uses ant! Abuses of  C a t a  Zanks.  

P e t e r  Po2per 

L e c t u r e  t o  P o l i s h  Acadeny o f  S c i e n c e s ,  Yiarsaw, Oc t .  1976.  

T!fter r e v i e w i n g  t h e  h i s t o r i c a l  deve lopmen t  o f  l i b r a r i e s  
a n d  c a t a l o g u e s  - i n d e x e c  - t h e  e v o l u t i o n  o f  s e c o n d a r y o r  
a b s t r a c t i n g  s e r v i c e s  i s  d i s c u s s e d  i n  t h e  l i g h t  o f  t h e  r a p i d l v  
q rowing  r a t e  of p u b l i c e t i o n  of n e w  r e s e 3 r c h  l i t e r a t u r e .  The 
r e t e n t i o n  of t r a j i t i o n a l  f o r v a t s  a n d  i n d e x i n g  P r a c t i c e s  is shown 
t o  have had an  a d v e r s e  e f f e c t  on t h e  1:e~ef i t s  c o n p u t e r i z a t i o n  of 
a b s t r a c t i n g  s e r v i c e s  might  have b r o u g h t .  U s e r s  of such  s e r v i c e s  
have  t o  c o n t e n d  w i t h  a l r u l t i p l i c i t y  of s y s t e m s  w i ~ i c h  rnakes max- 
ixum u t i l i z a t i o n  d i f f i c u l t .  I n s ~ i t e  of t h e  l a r g e  volume of  
a b s t r a c t s  p u b l i s h e d ,  e v i d e n c e  i s  p r ~ s e n t e d  t o  i n d i c a t e  t h z t  o n l y  
a r e l a t i v e l y  m a l l  p r o p o r t i o n  of l i t e r a t u r e  is c u r r e n t l y  r e p o r t e d  
i n  s e c o n d a r y  s e r v i c e s .  R e j e c t i n g  3 p o s s i b l e  model f o r  a  q loba l .  
i ~ f o r i n a t i o n  s y s t e m ,  i t  is arqueL7 t h a t  a d d i t i o n  of c i t a t i o n  index -  
i n g  t o  s e c o n d a r y  s e r v i c e s  would o f f e r  s means of s c r e e n i n g  t h e  
l i t e r a t u r e  f o r  t h e  " v a l u a b l e "  p u b l i c a t i o n s .  P , f  t e r   iscu cussing t h e  
u t i l i z a t i o n  of l i t e r a t u r e  i n  i n c r e a s i n g  t h e  knowledge domain o f  
u s e r s  a n i  t h e  i n f l u e n c e  oE u s e r  h a b i t z  i n  u s i n g  knowlec'9e i n  
d e c i s i o n - ~ n z k i n ~ ; ,  ~ 3 o s s i b l e  f u t u r e  deve lop f i en t s  i n  i n f o r n a t i o n  s y s -  
t e n ~ s  a r e  o u t l i n e d .  



I t  i s  ny i n t e n t i o n  t o d a y  t o  d i s c u s s  some a s v c c t s  o f  
node rn  d a t a  banks ,  which p e r h a p s  have  n o t  a l w a y s  r e c e i v e d  t h e  
a t t e n t i o n  they  d e s e r v e ,  and t o  517014 how t h e s e  f e a t u r e s  z r e  t o  
some e x t e n t  t h e  p r o d u c t  of t h e  h i s t o r i c a l  e v o l u t i o n  o f  clata 
banks .  I t h e n  want t o  d e a l  w i t h  what t o  my mind a r e  t h e  sbor tcor r -  
i n q s  of e x i s t i n g  docun len ta t ion  s y s t e : r s .  I t  i s ,  however ,  n o t  s u f -  
f i c i e n t  t o  p o i n t  o u t  d e f i c i e n c i e s ,  and s o  I w i l l  t r y  t o  s u n 7 e s t  
s o l u t i o n s  t o  t h e  problen ls  p o s e d ,  d i s c u s s i n q  e x i s  t i n 9  n r o p o s a l s  
c r i t i c a l l y .  P - a t u r a l l y ,  t h e r e  i s  mucl-, t h a t  i s  sound and good,  sncq 
t h e s e  a s p e c t s  w i l l  be e x p l a i n e d  and a n i p l i f i e d .  I a l s o  wi sh  t o  
s p e c u l a t e  on what  t h e  f e a t u r e s  of d a t a  banks  may be i n  t h e  n e a r  
f u t u r e ,  s a y  t h e  n e x t  f i f t e e n  y e a r s ,  and i n  t h e  f u r t h e r  f u t u r e ,  
s a y  f i f t y  y e a r s ,  b e a r i n g  i n  mind t h e  p r o b a b l e  p r o g r e s s  i n  a n c i l -  
l a r y  t e c h n o l o g i e s .  

I s h o u l d  s t a r t  by  p u t t i n g  t h o s e  of  you who a r e  n o t  corn- 
p u t e r  e x p e r t s  a t  e a s e :  n e i t h e r  am I .  I ,  l i k e  most  o f  you ,  am a  
] ; ;ere  u s e r ,  who p e r n a p s  h a s  talcen a  niore c r i t i c a l  l ook  t h a n  rcost 
a t  what is b e i n g  done  a s  a g a i n s t  what c o u l d  o r  s h o u l d  be ?one 
t h a n  mos t ,  b u t  t h e n  I have been i n  t h e  " b u s i n e s s "  f o r  a  l o n g  
t ime .  I would a l s o  l i k e  t o  d e f i n e  some of t h e  t e r m s  I s h a l l  be 
u s i n g .  Data  bank,  u n l e s s  s p e c i f i c a l l y  o t h e r w i s e  i n d i c a t e d ,  w i l l  
a p p l y  t o  a  b i b l i o g r a p h i c  d a t a  bank ,  a  l i b r a r y - t y p e  s y s t e m ,  i n  
which each  e n t r y  f o r  a  s i n g l e  b i b l i o g r a p h i c  e n t i t y  w i l l  be  te rmed 
a r e c o r d :  t h i s  is n a d e  up of v a r i o u s  f i e l d s  and c o n t a i n s  i n fo rma-  
t i o n  which w i l l  be termed t h e  " b i t "  o f  i n f o r m a t i o n .  

bJe s h o u l d  a l s o  look  a t  what  t h e  " i n f o r m a t i o n  b u s i n e s s "  
is .  B a s i c a l l y  i t  e x t e n d s  from th ,e  p r o d u c e r  o f  new i n f o r m a t i o n ,  
t h e  i n v e n t o r ,  i n n o v a t o r  o r  w r i t e r ,  t o  t h e  u s e r  of t h e  i n fo rma-  
t i o n ,  who i n  t u r n  p r o b a b l y  a l s o  is a  p r o d u c e r .  We a r e  t h e r e f c r e  
c o n c e r n e d  w i t h  t h e  t r a n s f e r  o f  t h e  b i t ,  whether  t h i s  i n v o l v e s  
t r a n s r n i t t ~ a l  by word o f  mouth,  t h e  w r i t t e n  word o r  t h e  comput.er 
r e c o r d .  I t  is both  a  c l o s e ?  and an  open s y s t e m  w i t h  many l o o p s  
ana  many p a t h s  l e a d i n g  f r o n  A t o  P - a network i f  you wan t .  We 
i n  t h e  l i b r a r y  and i n f o r m a t i o n  b l ~ s i n e s s  a r e  m e r e l y  i n v o l v e d  i n  
e n s u r i n g  s s e e d y  t r a n s f e r  from A t o  3, i n  s t o r i n g  t h e  b i t s  s o  t h a t  
p r e s e n t  znd f u t u r e  u s e r s  can (get  a t  t h e  i n f o r r a t i o n .  E v e r y t h i n q  
w e  do m u s t  keep t h e s e  s a l i e n t  f a c t s  f i r ~ ~ l y  i n  f o c u s .  The 
t r a n s m i t t a l  systeni m u s t  neve r  become t h e  end i n  i t . s e l f ,  h u t  m u s t  
z l w a y s  remain t h e  t o o l .  

I t  is sad  t h a t  a f t e r  a l l  t h e  y e a r s  ove r  which a t t e ~ p t s  
hzve  been made t o  b r i d q n  t h e  gan  between o r i g i n a t o r  and u s e r ,  
a l l  e v i d e n c e  p o i n t s  t o  a  d i s ~ i ~ a l  f a i l u r e  o f  p a s t  and ? r e s e n t  s y s -  
t e i i ~ s .  For i f  w e  look  a t  how i n f o r r a t i o n  u s e r s  acquire t h e i r  i n -  
f o r r r , a t ion ,  we of t h e  " i n f  orria t i o n  b u s i n e s s "  s t a n d  condemned. How 
d o e s  a  r e s e a r c h e r  a c q u i r e  wacted i n f o r m a t i o n ,  how d o e s  he k e e ; ~  
n i z s e l f  inforrzed:  t h e  s o u r c e s  a r e  o r i g i n a l  a r t i c l e s ,  books  a n 2  
r e p o r t s ;  s e c o n d a r y  s o u r c e s  souch a s  z h s t r a c t  j o u r n a l s ,  l i b r a r y  
c a t a l o g u e s  o r  d a t a  banks ;  and d i r e c t  connlur?icat ion,  o r a l  o r  w r i t -  
t e n ,  w i th  and from c o l l e a g u e s .  Kany s u r v e y s  have Seen  nade  of 
t h i s  " i n f o r m a t i o n "  i n t a ~ e .  v~hilst a l l  p roduce  d i f f e r e n t  f i g u r e s ,  
t h e  v a r i a t i o n s  s r c  s l i g h t  c o ! ~ c z r e d  t o  t h e  rrlajor breakdown: more 
t h a n  f i f t y  p e r c e n t  conies from d i r e c t  s o u r c e s  an? l e s s  t h a n  t e n  
p e r c e n t  from s e c o n d a r y  c n e s .  



These a r e  damming f i g u r e s  an? we r e a l l y  o u g h t  t o  s e e  
why t h i s  i s  s o .  T h i s  t o o  i s  an  a s F e c t  I w i l l  want  t o  t o u c h  on 
l a t e r .  L e t  me s t a t e  h e r e  t h a t  I b e l i e v c  t h a t  t h e r e  is no s i n c ; l e  
r e a s o n  which a p ~ l i e s  t o  a l l  s i t u a t i o n s ,  b u t  a  m u l t i p l i c i t y  rang-  
i n g  from " u n f r i e n d l y "  s y s t e m s  t o  work i n  sonle new d i r e c t i o n  f o r  
which no sys t em e x i s t s .  

L i b r a r i e s  have a  v e r y  l o n g  h i s t o r y  g o i n g  back t o  
P , s sy r i an  t i m e s  o r  even  e a r l i e r .  P r o b a b l y  t h e  f i r s t  c o l l e c t i o n  
which c o u l d  c a l l  i t s e l f  a n a t i o n a l  o r  r o y a l  l i b r a r y  was t h e  a r -  
c h i v e  of c u n e i f o r ~  t e x t s  a s sembled  by A s h u r b a n i p a l  a t  Nineveh 
a b o u t  G 5 G  h.c.  w i t h  t h e  r e c o g f i i t i o n  t h a t  t h e  w r i t t e n  word e x e r -  
c i s e d  some s o r t  of magic  power over  t r i b e s ,  i t  soon  became common 
p r a c t i c e  t o  p l a c e  t h e  s a f e k e e p i n g  o f  such  a r c h i v z s  i n  t h e  hands  
o f  p r i e s t s ;  and s o  t e m p l e s ,  s u b s e o u e n t l y  m o n a s t e r i e s ,  becane  t h e  
r e p o s i t o r y  of m a n u s c r i p t s  and  l a t e r  on o f  books.  Indeed  t h e r e  
a r e  no m c n a s t e r i e s  o r  s i r . i l a r  i n s t i t u t i o n s  t h r o u g h c u t  t h e  Earl? 
t o 6 a y  t h a t  do n o t  b o a s t  of  an e x t e n s i v e  1 - i b r a r y  housed  i n  t h e  
b e s t  and f i n e s t  of t h e  roorrs a v a i l a b l e .  

None of t h e  m o n a s t i c  l i b r a r i e s ,  of which t h a t  a t  F o n t e  
C a s s i n o  d a t i n g  from S ? ?  a . d .  is  t a k e n  t o  be t h e  f i r s t ,  was l a r g e  
by modern s t a n d a r d s .  F u r t h e r p o r e ,  a l t h o u g h  t h e  e a r l i e s t  a r c h i v e s  
happened t o  be c o l l e c t i o n s  of l e 7 a l  and a f i p i n i s t r a t i v e ,  sometimes 
f i n a n c i a l ,  documents ,  r o r , a s t i c  l i b r a r i e s  t ended  w i t h  t h e  o a s s a g e  
o f  tirrie t o  tlecome more and rrorc e c c l e s i a s t i c a l .  I t  was o n l y  t b e  
corning of u n i v e r s i t i e s  which cbanqed t h i s  t r ~ n d ,  a l t h o u q h  even  
t h e n  i t  was  p r i e s t s  o r  monks who a c t e d  a s  k e e p e r s  o r  l i b r a r i a n s  
o f  t h e  v a r i o u s  c o l l e c t i o n s .  Idith t h t ?  r e v i v a l  of  i n t e r e s t  i n  L.s.tin 
and Greek t e x t s  and t h z  sc>rcacl of  r~u!;lanism t h e r e  f c l l o w e u  a new 
i n t e r e s t  i n  bask c o l l c c t i n c j ,  bo th  a s  an a i d  t o  s c h o l a r s h i p  and a s  
z n  end i n  i t s e l f .  F e t r a r c n  and B a c c a c c i o  s e t  t h e  p a t t e r n  f o r  t h e  
work ing  l i b r a r y  f o r  s c h o l a r s ,  snd  w e z l t h y  p a t r o n s  b e c a ~ e  book 
c o l l e c t o r s  w i th  p o s s e s s i o n  of a l i b r a r y  b e i n g  a s y n b o l  o f  w e a l t h  
and s t a t u s .  

v,ith t h e  e v o l u t i o n  of  l i b r a r i e s ,  i t  was n o t  l o n g  he for^ 
l i b r a r i a n s h i p  i t s e l f  heca~me an o b j e c t  of s t u d y  w i t h  t h e  f i r s t  
s u c h  book,  " P v i s  pour c i reszer  unc P i b l i o t h e q u e "  by G a b r i e l  tyude, 
t h e  l i b r a r i a n  of C a r d i n a l  K a z a r i n ,  a?!-pariny i n  1627.  

The s c i e n t i f i c  j o u r n a l  d i ?  n o t  r a k e  i t s  a p F e z r a n c e  
u n t i l  t h e  s e v e n t e e n t h  c e n t u r y ,  t h e  f i r s t  two b e i n g  t h e  " J o u r n a l  
des S c a v a n t s "  2nd ""' .he P h i l - o s o ~ h i c a l  T r a n s a c t i o n s  of  t h e  Foyal  
S0c ie t . y " .  Su5segurn t  3rowth :.\:a5 r a r i 6 :  hy 17Sfl t h e r e  were t e n  
s e r i a l s ,  by 19Ve t h e  nuxher hzd i ~ c r e a c e d  t o  1V4, t h e r e  were l G n n  
1.n lf!5?, l F , f l n f  by t h c  t u r n  of t:7e c c ~ t u r y ,  znd p r o b a b l y  s o r t .  
t h a n  1 ,  t o c a y  - a  q r o ~ t h  r a t e  of one orcler of  r a q n i t u d e  

\ 'ear S .  e v e r y  f i f t y  .l 

I t  was t h e r e f o r e  n o t  c u r 3 r i s i n n  t h a t  t h e  p roblem of  bow 
t o  g a i n  a c c e s s ,  ~ G W  t o  f in:  a ( l iver!  r ~ c ~ r c l  0 r  t h e  c o n t a i n e d  h i t ,  
b e c ? , ~ e  a  f o c u s  of i n t e r e s t .  Fven t h e  c a r l . i ~ e t  l i k r a r i e ~ ,  c e r -  
t a i c l y  t h e  ;,:a?yri c 9 l l e c t i o n ~  c7t l a r ,  kept r e c o r d s  o f  
t h e i r  n o l d i n g s :  t h e  k e ~ i n n i n q s  o f  c ? t a l o ~ u e s .  nor  wzs i t  
s u r p r i s i n g  t h a t  an i n , p c r t a n t  ? a r t  of  a c a t a l o 2 u e  e n t r y  ccncerne;! 



i t s e l f  w i t h  t h e  2 e s c r i p t i o n  of  t h e  r a n u s c r i ; = t  o r  b o o k :  t h e s e  w e r e  
r a r e  o r  e v s n  u n i q u e  a n d  h a d  t o  b e  c l e a r l y  d e s c r i b e d  a s  a x e s n s  o f  
i d e n t i f i c a t i o n  s h o u l d  t h e y  e v e r  b e c o n e  m i s p l a c e d ,  o r  m o r e  > r o b -  
a b l y  l o o t e d  f r o m  t h e i r  l o c a t i o n .  I t  was a l s c  n o t  r e a l l y  i m p o r t a n t  
t o  e n s u r e  t h a t  d e s c r i ~ t i o n s  o r  o t h e r  c a t a l o c j u i n g  c h a r a c t e r i s t i c s  
w e r e  u n i f o r m  and  s t a n d a r d :  w i t h  sma1.l c o l . l e c t i o n s ,  a  u s e r  c o u l d  
s o o n  l e a r n  a new s y s t e m  or, : r o v i n g  Erorr o n e  l i b r a r y  t o  a n o t h e r .  
P i i t h  t h e  i n c r e a s e  i n  v o l u ~ e  o f  r r a t e r i 2 l  h o u s e d  i n  l i b r a r i e s ,  a n ?  
E o r e  i m p o r t a n t l y  t h e  o v e r l a ?  i n  h o l d i n g s  a n o n g  l i b r a r i e s  a s  
p r i n t e d  b o o k s  b e c a n e  a v a i l a b . l e ,  u r i f o r n  c a t a l o g u i n g  o r  i n c ? e x i n ?  
becs:!e o f  g r e a t e r  s i g n i f i c a n c e .  T h e  p i o n e e r  work  i n  c l a s s i f i c a -  
t i o n  was d o n e  by a s i x t e e n t h - c e n t u r y  S w i s s  d o c t o r ,  K o n r a d  von 
G e s s n e r ,  and  a  c j r o u ~  o f  F r e n c h  booksellers i n  t h e  s e v e n t e e n t h  
c 2 n t u r y .  F , ' e lv i l  Eewey ~ r o d u c e d  h i s  d e c i m a l  c l a s s i f i c a t i o n  s c h e m  
f o r  A i ~ i h e r s t  C o l l e g e  i n  1 8 7 2  a n d  t h i s  s y s t e r  was r a p i d l y  a d o p t e d  
k y  o t h e r  l i b r a r i e s ,  a n d  i n f o r r a t i o n  s y s t e m s ,  p a r t i c u l a r l y  i n  t h e  . . Engl is5-s f :c?- r :  ii1.3 o r .  P a r t l y  i n  r e s ? o ~ ~ c c  t o  a :?e;nan:: f o r  ;I 

i a . 7 r e e d  deve lop!ne r i t  i n  r a p i d l y  e x ~ a n c l i n g  b r a n c h e s  o f  
k n o w l e d g e  and  f o r  c l a s s i f y i n g  h i g h l y  s p e c i a l i z e d  n a t e r i a l ,  t h e  
C n i v e r s z l  C c c i n a l  C l a s s i f i c a t i o n ,  UCC,  \ "as  e v o l v e d  f r o m  t h e  Dewey 
s y s t e z .  I t  is c u r r e n t l y  a v a i l a b l e  i n  a l a r g e  n u ~ n b e r  o f  l a n g u z y e s  
a n d  is  w i d e l y  u s e d  t h r o u q h o u t  t h e  w o r l d .  The  U . S .  L i b r a r y  o f  
C o n g r e s s  a l s o  p u b l i s h e d  i n  19 .?2  t h e  s c h e d u l e s  o f  i t s  own c l a s s i f -  
i c a t i o n  s y s t e m ,  w h i c h  t o o  f o u n d  wise a d o ~ t i o n .  

The  p e r i o d  t o  t h e  m i d - f i f t i e s  o f  t h i s  c e n t u r y  b a s i c a l l y  
saw n e r e l y  a r e f i n e m e n t ,  2nd  e x p a n s i o n . ,  o f  t h e  o l d - e s t a b l i s h e d  
t e c h n i q u e s .  

Abou t  a c e n t u r y  e a r l i e r ,  when t h e r e  w e r e  s t i l l  f e w e r  
t h a n  a 1 j o u r n s l s ,  i t  h a d  a l r e a 6 v  b e c o x e  a p p a r e n t  t h a t  
r e s e a r c h e r s  c o u l d  n o t  k e e p  z d e q u a t e  t r a c k ,  o f  d e v e l o p m e n t s  i n  
t h e i r  f i e l d s ,  a n d  s0rr.e j o u r n a l s ,  sucl-,  a s  t h e  " J o u r n a l  o f  C h e ~ i s -  
t r y " ,  s t a r t e d  t o  i n c l u d e  i n  t h e i r  ?ar jes  s h o r t  s u m a r i e s  o f  p a p e r s  
p u b l i s h e d  e l s e w h e r e  - t h e  b e g i n n i n q s  o f  a b s t r a c t i n g  o r  s e c o n d a r y  
s e r v i c e s .  With  time, t h e s e  s e r v i c e s  b e c a r e  s e p a r a t e  e n t i t i e s ,  and  
l i k e  t h e  r e a s o n  f o r  t h e i r  e x i s t e n c e  - many s e r i a l  t i t l e s  - t h e y  
t o o  s t a r t e d  t o  m u 1 t i s l . y  l e a d i n ?  s l o w l y  t o  t h e  e s t a b 1 i s h : v e n t  of a 
v i r t u a l  i ~ d u s t r y  - t h e  " i n f o r ~ a t i o n  1 , u s i n e s s " .  The re  w e r e  s e v e r a l  
early a t t e m ~ t  t o  b r i r q  or!-J?r  i i ? t o  t h e  t ' ? r c -a t - en in l .~  c h z o s ;  t h u s  The 
S o y a 1  S o c i e t y  p u b l i s i l e d  up t:, t h e  t u r n  o f  the c e n t u r y  a b i b 1 i c . j -  
r a p h y ,  c l a i m e d  t o  b e  c o n p r c h e n s i v e ,  of a l l  a r t i c l e s  a p p e a r i n ? !  i n  
s e r i a l s ,  b u t  had  t o  g i v e  u ~  t h e  a t t e n p t  b e c a u s e  o f  t h e  s i z e  o f  
the t a s k  i n v o l v e d .  

I n  p a r a l l e l ,  t h e r e  was t h e  g r c w t h  i n  p a t e n t  l i t e r a t u r e  
w i t h  i t s  a t t e n d a n t  p r o b l e m s  oE c l a s s i f i c a t i o n  - ~ s t u r a l l y  c l i f -  
f e r e n t  f o r  e a c h  c o u n t r y  - l e a d i n g  t o  p r o S l e m s  o f  e s t a b l i s h i n g  
~ r i o r i t i e s  e t c .  F o s s i b l y  h e r e  t h e  E u r o p a t e n t ,  a n d  u l t i m a t e l y  t h e  
k ; o r l d ? a t e n t ,  :nay k , r i n g  some a l l e v i a t i o n .  

b h a t  w e  t h u s  h a s  a t  t h e  b e g i n n i n g  o f  c o m p u t e r i z a t i o n  
u a s  t h e  s e t  h a h i t s  o f  l i b r a r i e s  i n  c a t a l o g u i n g  t h e i r  h o l d i n ? s ,  
a n d  t h e  v a r i o u s  a b s t r a c t i n 3  s e r v i c e s ,  e a c h  w o r k i n g  t o  i t s  own 
s y s t e ~ .  C o m p u t e r s  w e r e  b r c u c j h t  i n t o  t h e  i n f o r m a t i o n  a n $  l i b r a r y  
b u s i n e s s  i n  t h e  h o p e  t h a t  t h e y  would  ~ r o v i d e  t h e  u n i v e r s a l  



s o l u t i o n .  GI;by, i t  w z s  a r g u e d ,  s3 'oul6 pot t a c h i n c - s  p e r f c r ~  t h e  
thankless t a s k  of  s o r t i n g  snd  a r r a n g i c g   illi ions of  c a t z l o q u e  
c z r d s  which i n  tiye c a s e  o f  a h s t r a c t i n c j  s e r v i c e s  h a 2  t o  ke 
t y c ! e s e t ,  p r o o f r e 2 6  2nd a 1 1  t 5 e  ot!-!er i , rnar iscxe s t a g e s  of  p u b l i c a -  
t i o n s .  

i ' n f o r t u r . a t e l y ,  t r a d i t i o : :  was Z i f f i c u l t  t o  overcorr;e: 
n.uzh e f f o r t  and i n g o n u i t y  went i n t o  s o l v i n g  t h e  p r o b l e r  t o  how t o  
; , ~ s k e  t h e  inachine produce  a n i r r o r - i m a q e  of what h z d  e x i s t e d  t e -  
f o r e .  ;;lo r e a l  t h o u g h t  w a s  g ive r !  £01: q i ~ i t e  a l o n g  t i m e  of  how t h e  
c a 1 ; a b i l i t i e s  of c o s p u t c r s  c o u l d  be  f u l l y  e x p l o i t e c  t o  t h e  b e s t  
aGvan taye ;  on t h e  c o n t r a r y ,  s t e s s  were t a k e n  t o  r a k e  s y s t e x s  
i n e f f i c i e n t  t o  ; r e s e r v e  t h e  outward a p p e a r a n c e  of t h e  " s t e a ~ , " -  
;;roduccci s e r v i c e s .  r l . 1 ~ 1 1 ~  " C I I P : I : ~ C C ~ ~  P b s t r ~ c t : ; ' '  even  toc7ay u s e s  sane 
t w e n t y - f i v e  t y ? e f a c e s ,  w i t h  a l l  t h a t  i n v o l v e s  i n  r c d u n d s n t  con- 
t r o l  c h a r a c t e r s ;  rncorcTs s t i l l  c o n t a i n  i n f o r m a t i o n  on t h e  s i z e  
and n a t u r e  of b i n d i n g  of hooks  - R e r e l y  h e c a u s e  t r a d i t i o n  h a s  s o  
i iecreet i .  1s an i r L f o r v a t i o n  u s e r  r e a l l y  i n t e r e s t e d  i n  kncwir?  
tilcrt th-?  bo~ic h e  o u g h t  t o  r e a d  i s  l~c7ther-SounC7 ancl 3 5  cm. x 1'; 
err;. F e r s o n a l l y  I doubt. i t .  

T h e  same a p ~ r o a c h  z l s o  a ~ ~ l i e d  t o  i n d e x i n g .  The U C C  
s y s t e m  c e r t a i n l y  is e x c e l l e n t ,  b u t  why shoulc? an i n f o r v a t i o n  u s e r  
f i r s t  have t o  look u?  an  e x t e n s i v e  a n 3  c o m p l i c a t e d  code  5cok t o  
f i n ?  !]is r e l e v a n t  s e t  o f  n u n b e r s ,  $:hen p a c h i n e s  al.low s f r e e  t e x t  
a?proac i l ,  a n d  even czr! a(-::] s t r u c t u r e ?  t 5 ~ s a u r u s  f z c i l  i t i e s ,  t:;e 
r a i s o n  d ' e t r e  of t h e  UTC? T r u e ,  a cod2 c l s s s i f i c a t i o n  c a n  k o  
h ? l p f u l  a n ?  sFace  s ~ v i n < ? ,  eve9  i n  a c o ~ r i l t ~ r  s y s t e ~ ,  k4ut i t  muct 
be r e l a t i v e l y  s i r p ~ l e  an? e a s y  t o  i ~ i e i r o r i ~ c .  (b'e a t  I I E S f l  a c t u a l l y  
u s e  a  cocled 13road c l a s s i f  i c a t i c n  sciter?e, L-,ut t -here  a r e  o n l y  so.qe 
5~ c l a s s e s  of a  s i n q l e  l c t t e r / s i n q l e  ru!-ner;..l t y p e ,  a ~ c !  t h i s  n e v e r  
a p ~ ; e a r s  on a ~ r i n t e d  o u t p u t  i n  orc:er n o t  t o  c o n f u s e  t h e  u z e r . )  

Tho d r i v i n g  thou.;is t s  behinr j  t h e  i n t r o 6 u c t i o n  o f  c o ~ p u t -  
e r s  t o  l i b r a r i e s   ere c o s t  s a v i n q s ,  s ~ c e t i  of  i n f o r m a t i o n  d i s ~ ~ e ~ i -  
n t i t i o n  and coc lp le ten l?ss .  Get u s  s e c  hob! w e  have f a i l e d  t o  a c h i e v e  
t i ~ e s e  six. The p i o n n e r s  i n  tile e a r l y  e f f o r t s  o f  us inr j  c c z p u t c r s  
f o r  i n f  or:r!a t i o n  hc?ndlir;q were  t h e  Tjrr!cr i c a n  C h ~ n i c a l  S o c i e t y  - 
"Cne, ; l ical   abstract^^^, t h e  ?, inerican S o c i e t y  of F e t a l s  - "i.Iet21 
i ' \ b s t r a c t s " ,  and t h z  ?, i?erican L i b r a r y  of ' l e d i c i n e  - """~5I..zrsu. . . ~ b c  
L . i r  r;:ry sf Conl;rcss t o o  l a u n c h e 2  i t s  c o n p u t e r i z a t  i o n  ?rograrr.,  
l e a G i n g  t o  :.'arc (m;?chi r :c - rec :dabl~  catal .o~- ,ue)  ta.nc:s. Each Zevelcjp- 
x e c t  was e x p e n s i v e ,  s ~ s l l o w i n : ;  and c o n t i n u i n 3  t o  s b z o r h  l ~ r c j e  
a1;:ounts of r;loney i n  d e s i q n  and iniplcrr . r .n ta t ion,  a n 6  nc.w i n  r c f  i n e -  
a c r , t  2 n d  ~;ior.?if j . ca t io r , .  f aci-i of t h e  s y s t e z s  : ] a s  n a n y  n-er i t s ,  h u t  
,, - - 
o L c ~ - .  i s  ? i f  f e r e r , t  and t o t z l l  y i n c o n ~ a t i b l e  w i t h  o t h e r s .  1n<.en6 
e v e n  today  new sys to : r s  s r e  b e i n ?  :?esicnec! 2nd e s t c7h l i shed  w i t h  
l i t t l e  t hough t  of c ? i ~ i n q  a t  EilV d e ~ r e e  of  c o r r r s t i 5 i l i t v .  

C e r t a i n l y  of l a t e  t . > e r e  !1?v.3 been at tempt . . -  t o  b r i m  
 so:!:^: f o r ?  c f  stat-:~:!ar?izstion i n t o  :ycte?.r, s n d  t h e  r e c o r ? s  t hpy  
! c n ~ ; - ~  . - t L.. . r u t  ~ v c n  h e r e  t h e r e  is a ~ct.:lt!:pl i c i t y  of i r t e r n a t i o n ; . l  
star .~l:!arc?s apr? reco :oner .3s t ic3 ;? - -  - Turi i : ,  I c c ,  I 1 1 7 i ~ i ~ t  - e ~ c h  c.?rc- 
F u l l y  jpini2 c l i f f c r c n t .  nnc! c l i n q i n q  ti> t?c: 5 i s t o r i c a l .  r o o t s :  t 3 i f -  
f r - . r r r , t  h i b l i c ~ . ~ r z . > h i c  : f i r ? 1 c 1 5  f @ r  3 i f f I e r e z t  t y ~ e s  ~f ~ u 1 ? 2 i c a t i n n ,  
< i f  f ~ . t . c n t  p-c, t+o<r .  ,7f ~~c : ; : a : l r= i : l ( : ,  f ~ r  i t ; .  r i c  c n t r i e c  pt-• 



Ccst s a v i c s  i s  t h e  l e a s t  worry of s y s t e m s  d e s i g n e r s  and no 
tiicucjht is  g i v e n  t o  t h e  c o s t s  irri~:or,e< ~n t h e  u s e r  i n  h a v i n g  t c  
d e a l  w i t 1 1  t h e  g l e t i l 0 r a  o f  f o r ~ a t s .  

As r e y a r d s  spe~:7 o f  d i s s e : ~ t i ~ ~ a t i o n ,  t h e  l a r g e  c o n F u t e r -  
i z e d  s ~ c o n ~ a r y  s e r v i c e s  c e r t a i n l y  !-ave n o t h i n g  t o  he  proud  o f :  i f  
one  re inenbers  t h s  t f o r  i n s t a n c e  t h e  Fr?war r ~ a n u a l  l y  produced  
"Chemisches  z e n t r a l S 1 ~ t t "  bad  an  Zve r sqe  l a g  between a p F e r a n c e  of 
zn o r i g i n a l  p u b l i c a t i c n  a n d  n o t  i f  i c a t i o n  i n  t h e  a b s t r a c t  j o u r n a l  
05  a b o u t  e i g b t  weeks,  t h e n  t h e  c u r r e n t l y  z c c e v t e d  d e l a y s  c f  t h r e e  
t o  f o u r  ir;ontk:s, a n d  v e r y  .ruci? l o n f f e r  ir? !mny i n s t s n c e s ,  a r e  c c r -  
t a i n l y  no p r o p r e s s .  I n ? c ~ d  i t  was t o  r a m  e x t e n t  t h i s  yrowincj 
c!e lay  v'l1ici2 l e d  t o  t.he i n t r c d u c t i o n  of S e l e c t i v e  C i s s e ~ i n a t i ~ r !  
~ r o f i l e s  - t h e r e  were a  ? r e  o t b e r  v e r y  coqer?t  reason.: w h y  
r :rec!istr  ibu  t i o n  of  selectee? p o r t i o n s  f roir, t h e  r a s t e r  t a p e  t ! e c a m ~  
nccessz l ry :  = z r t  of t h c  t i r r e  la.; i r .  r ~ r o d u c i r y  t h e  f i n a l  " y r i n t s c l "  
v e r s i o n  is indeecl due  t o  t h e  v a r i e t y  of  t y~ : , e f zces  used  - t h e  r p l -  
i c t  of s t e s z i - ~ r o ~ 3 u c c d  v e r s i o n s .  

F i n a l l y ,  t h e r e  is t h e  q1leFtion of  c o s p l e t e n e s s .  An?er- 
l a ,  i n  h i s  s t u 2 y  " I n f o r ! ? a t i o n  i n  19 :?5"  h e s  p u h l i s h c i ;  f i g u r e r ,  f c r  
t t i e  nuir!bcr of a b s t r a c t s  r e p o r t e d  i n  n i n s t e c n  nla j o r  w e s t e r n  secon-  
d a r y  s e r v i c e s .  For 1957  t h e r e  iqcre SP?,OC? a n d  f o r  1971  
1 :  e x t r a p o l a t i n g  t c  1575 g i v e s  a f i q u r e  o f  a b o u t  
1,75?,8C~. An o 2 t i ~ i s t i c  f i g u r e  f o r  t h e  r e m a i n i n g  s e r v i c e s  vihich 
a r e  now est in ,z tec!  t o  e x c ~ ~ d  29Pf l  (and  so:ne of t h e s e  p u b l i s h  a s  
few a s  2pP - 5 P F  a b s t r a c t s  per  y e a r )  g i v e s  a b o u t  S,f7f?P,f l7C 
a o s t r a c t s .  S i n c e  m n y  o r  i g i n n l  p ~ ? b l i c a t i c n s  a r e  r e p o r  t e ?  i t ?  
s e v e r a l  s e r v i c e s  we m u s t  make allowance f o r  such  d u s l i c a t i o n :  a 
f a i r  e s t i z l a t e  is t h a t  e a c h  s r i g i n a l  i s  repcrtcc! a t  l e a s t  t x i c e ,  
s o  t h a t  t h e  f i g u r e  n u s t  bc r educed  t o  some 2 , 5 ' 7 ; ~ , P " f l  s e p a r a t e  
L i  ts of i n f o r n i a t i o n .  

B g a i n s t  t 5 a t  w e  m u s t  ~ u t  t h e  nuGt-Jer o f  o r i g i n a l  b i t s  
; \ ub l i shnC.  I have  a l r e a d y  ; . e n t i o n e ?  2 f i ~ ~ l r e  o f  l P P , P q ?  j ou rnp l? ,  
c u r r e n t l y  anpez- r ing .  F a c h  o f  t h e s e  w i l l  c o n t a i n  o n  a v e r a o e  sozc 
l P C l  p a p e r s  a y e a r ,  q i v i n ~  2 f i g u r e  of I c , f 4 f l , ~ ~ " .  To t h i s  m u s t  t 'c  
a d d e d  tf.,e r e p o r t s ,  p a t e n t s ,  hooks ,  c o n f r - r e r ~ c e  F e F e r s  e t c .  Thcze  
will ~ r o k , ~ b l y  ?mount t o  t h e  .s;.;.e r u ~ b e r ,  ~ i v i n l j  2 aranc? t o t ~ l  o f  
? . Co!npared t o  th.2 2,F;W , P C ?  b i t s  reportec:, t h e  f i 9 u r c s  
a r e  c e r t a i n l y  Z i s t u r k i n g .  

Tbcre  i s  o t h e r  e v i d e n c e  t o  s . u p c o r t  t h e  s t o v e  f i n d i n q s :  
Y a u r i c c  ~ i n c  r e c e n t . 1 ~  p u k l i s ? e d  sofie hi?!-lly c i g n i f i c a n t  f i g c r c s  
r e l a t i n q  t o  u s a g e  of t!-:n T r i t i s ' ?  I . i k . r a r y ,  I , cn : l in~  r? iv i s ic !7 ,  ~t 
~ ' o s t o n  s ~ a .  ? 'h i s  c u r r e n t l y  i-1016~ nearly 5fl,PW s e r i a l  t i t l e s ,  
2nd  d u r i n g  1575 s u ~ p l i e d  c l o s e  t o  2,5"?,~7? p h o t o c o p i e s  of a r t i -  
c l e s .  y e t  s s u r v e y  n:aGe shcwe2 t h a t  l e s s  t h z n  I 5 , f ? F ?  s e r i a l  t i -  
t l e s  s a t i s i f e d  a l l  t!:? r e q u e s t s  zade  d u r i n q  t h e  t5ree-rconth s u r -  
v e y  per ioc i ,  ani! i;f t h e s f  3 ,537  werp no l o n g e r  c u r r e n t ,  i . e .  h22 
ccascd  t o  z;:;:ezr. C - . ,  c) rx ~ e r c e n t  cr' r e a u e s t s  \ , e re  ,.;:elr. froi.,  5,2f lP 
. ; e r i d l s ,  5C p e r c c t L t  fro;;: I,?llrl, 3? r e r c e n t  f r ~ ' ! ~  4 5 7  c:nd 1T per -  
cent frcrr. 5 i  ! 

i , i s c c s a i n g  t';-;s;c fi~uces w i t ! ;  ? : s u r i c c  1 , i v  l o f t  h o t ?  of  
u s  so!1,1;7~;;1;: t : ; I I z . ; T ~ ~ c c ~  ; t:!i:; 1 ti-% 7c)t-c. s o  i n  t h a t  t h e  rrest 



c o ~ n o n l y  r e o u P s t e 6  t i t l e s  w e r e  a c t u s l l y  j o u r n a l c  o n e  would  e x p e c t  
t o  f i n ( ?  i n  s n y  s F e c i a l i s t  l i b r a r y  i~ t 5 e  f i e l ? :  t h e  l i s t  of t h e s e  
was heatled by " S c i e n c e " ,  fo l l .o i rec~  by such t i t l e s  2s " V e t u r e " ,  
" J n l .  Amer. Cheir.. Soc .  ", " i l e w  Tngl;?ncl ,Snl.  o f  Kec1ic ine" ,  " J n l .  
o f  E i a l o ~ i i c a l  C l ~ e ~ i s t r y "  z t c .  T!lere ? r e  s e v e r a l  p o s s i b l e  r e a s o n s  
f o r  t h e s e  r e n a r  k a l j l c  f i g u r e s :  

1. T h e  unwantcd  t i t l e s  a r c  of  v o o r  q u a l i t y .  T h i s  i s  
d i s p r o v e d  L?y t h e  I - ~ i q h - q r a d e  t i t l e s  a;?pe3rincj i n  t h e  u n u s e d  
l i s t .  
2 .  A v a i i & h i l i t y :  the h ig l i - f rc>guency-use  j o u r n a l s  a r e  a l l  
l i e l d  by ;r,ore tha r :  t h i r t y  l i b r a r i e s  i n  t h e  U.K. h c c o r d i n l j  t o  
t h e  !i.oSt r e c e n t  i s s u e s  o f  t . he  Y r i t i s h  Union C 2 t a l o q u e  o f  
F e r i c d i c a l s ,  whi.ch c o v e r s  o n l y  a l i r n i t e d  n u i ~ b e r  o f  l i -  
b r a r i e s ,  and c e r t a i n l y  d o e s  n o t  i n c l u d e  i n d u s t r i a l  l i -  
h r a r i e s .  
3 .  Language o f  j o u r n a l :  so,Tle t h i r t y  I j e r c e n t ,  o f  P o s t o n  Spa 
u s a q e  is no\,? f r o g  c u t s i d ?  t h e  U.K.,  s o  w h i l s t  t h e r e  n a y  he a 
w e i g h t i n g  i n  f a v o u r  o f  En21 i s b  l ~ ! n g u a ( ? e  t i t l e s ,  t h e r e  s h o u l ( ?  
c e r t a i n l y  be no ? x c l u . s i ~ n  of  non-E,ncjlisk; o n e s .  I n  any  c a s e  
t h e  unwznted l i s t  c o n t a i n s  a s  %any  F.nglisi1 a s  f o r e i g n  
l a n g u a g e  t i t l e s .  
4 .  S p e c i a l i s t  n a t u r e  o f  t h e  o r n a l  w i t h  2 v ? r y  s m a l l  
r e a d e r s h i p ,  w i t h  r ros t  o r  a l l  s n e c i a l i s t s  h a v i n g  t h e i r  own 
c o p y .  T h i s  may a c c o u n t  f o r  2 s ) ~ s l l  n c r t i o n ,  b u t  i s  c e r t a i n l y  
n o t  t h e  x a i r .  r e a s o n ,  e s r ~ e c i a l l y  c o n e i d e r i n ?  t h e  h i g h  c o s t  o f  
some of t h e  s 2 e c i a l i s t  t i t l e s .  

Conr;ic!cring t h a t  so!rc? o f  t h e  u rTdan te4 ' !  t i t l e s  a r e  a c t u -  
a l l y  t h e  o n l y  copy he l r?  i n  t he  U . T l . ,  o n -  ~ u a t  l o o k  f o r  o t h e r  p o r e  
c o . g e n t  r e a s o n s  f o r  t i l e  s t r z n q e  u s a q e  f iq1.1rcs. P a r e  O P C  S U ~ I ~ C S ~  

t h a t  ~ o s s i t ! l y  t h e  v p r y  t i t l e s  of t $ e  s e r i ? l . s ,  l e t .  alor?,? o f  t h e  
a r t i c l e s  c o n t a i n e d  t h e r e i n ,  a r e  unknoo:n t o  ? ; o s t ?  P,nd i f  t h i s  is  
t r u e  of s e r i a l  l i t e r a t u r e ,  which was ancq i s  t h e  e a s i e s t  t o  con-  
t r o l  f r o ~ n  a n  i n f c r m a t i o r .  : 7 a ? d l i n g  ? o i n t  o f  v i e w ,  wliat t h e n  a k . o u t  

... r s p o r t  o r  c o n f e r e n c e  F a p r  l i t e r s t u r f : i ?  I t  i s  t i u s  ~ u i t c  o b v i o u s  
t h a t  t h e  s s c a n : ? a r y  s e r v i c e s  n u s t  121-3 f z i l i n ?  i n  t h c i r  a i r r  o f  be i r !~?  
c o : : ! p r e h e n s i v ~ .  

. . 
I t  i s  j ? ~ r i ; ? ; ~  ~ z r 1 ; ' r i ~ , i r 1 r i  t k i ~ t  t~ ~ y  kncwlc;c13?e no r e z l  

: ; t u d i e s  i:ctve Lecn iaai!e o f  t l , i s  as,:c:ck. P f a i r l y  e 2 s y  2nd C ~ I F . ~ : )  

nieti?cl(.i woulci rje t o  u s e  a l a r g e  l i t - j r a r y  s ~ ~ c h  a s  iEoston Spz, which 
c l a i i i ~ s  t o  r e c e i v e  c v e r y  s c c c n d a r y  s e r v i c e  p u b l i s h e ( 3  k.,orlc?~,,~ide. I f  
c n e  t o o k  one punched c a r d  f c r  e a c h  a r t i c l e  i n  e v e r y  s e r i a l  r e -  
c e i v e <  an6  e n c o d e d  t h z  n h ) : ! r ~ v i z t e c !  - . s . c ; @ n t i z l  i n f o r r r . a t i o n ,  TC?:.: 
( I ~ ; t e r r , a t i o n a l  Star12ar i ;  S e r i a l  !?ur~!;=.cr) , y y e r  , v o 1 . u ~ e ,  p a r t  
nuzL..er,  f i r s t  i:srjt? ng!r:L,c-r c7c;:l f i r s t  s i x  c h ~ ! r a c t e r s  o f  t h e  f i r s t  
; ~ ~ l t h o r  ' S  na;!.e, t o g + ? t \ i s r  i ' l i t b  r?2te of! r e c e i ~ t ,  a ~ i ?  r - l i ?  t h i s  2 1 ~ ~ )  
f o r  e v e r y  e n t r y  i n  c v e r y  c e c o n ? . a r y  s e r v i c e  r e c e i v e d ,  i t  w o u l d  be 
s i r y s l e  t o  c h e c k  w h e t h e r  ari 3 r t i c l e  :,;a:. i n c l u d e d  i 1 1  a s e c c n . f ~ r y  
s e r v i c e ,  w i ~ a t  S c q r e e  of : i u - l i c . 3  t i o r ?  o k t a i ~ c ,  zr,,3 t.he t i . . re  6 e l a y  
i n v c l v c , ?  i r  i l G t i f i c a t i c n .  ( F r c ~ g m a h l y  o u t ~ i d c  t i r e  1 i!l~e t o  
; - . o s t a l  hancllinnz t c .  1 ?,.I e r 1 . 1 ~ 1  f o r  r r  i . r .? ry  s n i  s p c o n ~ a r ; ~  
:'~,t)li(:;. t i o n s )  . 



a s t a r t l i n g  rlu:riter of pen- :~ot . i f  i c a t i o r : ~ .  ' r ' -ocsibly even s u c h  ns.- 
t i o n a l l y  c o , t ~ p r e h e ~ s i v e  s e r v i c e s  a s  ! ? i l l l e t i n  S i c j n a l e t i q u e  i n  
Erance  and R e f e r a t n y  Zhurnz l  i ~  t h e  LISSE . ~ i a ! l t  be  s ~ ~ r p r i s e d  a t  
t h e  f ind inc js .  

i z h s t  step:; c o u l d  1=? t a k e n  t o  overcoDe t h e s e  d e f  i c i e n -  
c i e s ?  C o s t  s a v i n g s  - here s i r r i p l i f i c a t i o n  wou1.d g o  a l o n g  way, h u t  
9 r e a  t e r  Lenef i t s  w o u l i  cnvc  f r o a  s t z n d a r $ i z a t i o n ,  making s e r v i c e s  
co ;>? ,ps t i l l e  and c?a t a  cxchacgc  p o s s i b l  c.  Lct'n t h e s e  f a c t o r s  vwoul.? 
a l s o  c c n t r i k l u t e  t-o reLjucin7 t i n e  r ?c l ays .  ns rcgarc l s  coTprehen-  
s i v z n e s s  or  c o n p l c t e n c s s ,  t h a t  i s  3 nuch T o r e  cornr lex ~ r o b l e ~ .  an6 
re311y a l s o  i n v o l v e s  t h e  c u e s t i o n  of  whether  t h i s  i s  u l t i ~ a t c l y  
c ' c s i r a b l e  froin a  u s e r  r)oir , t  of  v iew.  D u t  Lct  u s  f o r  t h e  t i m e  
b e i n g  zssume t h a t  we a r e  a i n i n y  f o r  c o ~ ~ l e t e n e s s .  

T h e  o u t l i r ? c s  of how t o  a c h i e v ?  t h i s  c l r e a 3 y  e x i s t :  
U n i s i s t  ba s  ~ r o p c s e d ,  snd soz;o l z r 5 n  cysterr: s u c h  a s  11716, PC"?, 
z l r e a i y  :iavc adoptec?,  r cg iona . l i zec?  i n n u t .  T h e  d i f f e r e n c e  h e r e  
\ iou ld  be t h a t  i t l71: t  frn!n a:?y one c e n t r e  wou1.d n o t  be s u b j e c t -  
o r i e n t e i ,  b u t  t n t a l  f o r  t i l e  yeo?ra?lqis  a r ? a  c ~ r c e r n e d ;  i . e .  Fo- 
r  woulcl ;lave a c c n t r c  res :>onsibl .e  f c r  ? r e p a r i n g  i n p u t  t o  a 
c j loka l  c e n t r e  f o r  e v e r y  j o u r n a l  a r t i c l e ,  r e n o r t ,  bock c t . c .  ~ c 5 -  
l i s h e c i  i n  Fol~n: !  i r r e s p e c t i v e  3f t h e  s l ; S j e c t  r a t t e r .  The? i n i t i z l  
in;;tit s h o u l d  corcpr i se  t h e  e s s e n t i a l s ,  t h a t  is t i t l e  i n  o r i g i n a l  
l a n $ u a g e ,  t i t l e  t r a n s l a  t e j  i n t o  t h e  sys t em l a ~ g u a g c  o r  l a n g u a g e s ,  
au t l - ja rs ,  s f  f i l i a t i o n  or  c o r p c r s t e  ?ut ; l lors ,  s t s n d a r d  b i h l i o g r a ~ h i c  
r e f e r e n c e ,  g o s s i b l y  s n  abstract, and v e r y  rough keyworu o r  sub-  
j e c t  cocjer; - t h e s e  be ing  t o  s. s t r i c t  p a t t e r n  and conf in~ :c i  t o  t h e  
U I :  I n ~ u  t s h o ~ l c f  i J e s l l y  i;r? i n  , ~ ~ z c i i i n c - r e a c J ~ k l e  Eorni. 1\(;(3i- 
t l o n a l 1 . y  t!.lcrc \ ioul t3  ::i. s n  i d e r r t i f y i n : ]  rccorcl  nurr.5cr. T'he e n t r . i  - 
i i i l c i  t h i s  is Lhc iir[:ort.ant ~ o i r r t  - accon~y;?rriccl by a copy  of  t h c  
a r i ~ i n a l  would be t r a n s : r r i t t e d  t o  t h e  ,.rjlokal c e n t r e ,  s o r t e d  by 
s u b j e c t  ccc?es, a n d  sent.  G I ? ,  a q a i n  w i t h  co2y cf t h e  o r i g i n a l ,  t o  
o n e  o r  more s u k c e n t r c s  f o r  n o r e  : 5 ~ t s i l c d  i ~ c l c x i ~ q ,  and i f  subsub-  
c e n t r e s  a r e  r e q u i r e d ,  on t o  t h e s e  - c h e x i s t r y ,  n e d i c i n e ,  p h y s i c s  
riay w e l l  be c?ses  i n  7 c i r : t .  '.*!lerc coulr! !:;c z c v e r a l  l e v e l s  o f  s u k , -  
c e n t r e s ,  eacli e ~ r i c h i n :  the indexin. ;  F: rcc ju i re? .  I t  c i c j h t  even  
k'e fec,sil;le t o  fee:: back t.9e i n d e x i n s  c n r i c h , ~ c n t s  t o  t 5 e  i n i t i a l  
c n t r y  a t  t h e  ( ; loba l  c e r ! t r e .  itye wcu1.c: t F ~ i l s  h ~ i 7 e  a  c o z ~ ~ r e h e r s i v e  
s y s t r ; ~ ,  w h i c l l  tioulcl q c a ? r a n t c ~  t o t a l i t y  of i ~ q u t .  

F u s e r  ~ ' o u l d  t 5 e r e f o r c  c ~ r t s i n  t h s t  any i n f o r m z t i o n  
rcc'scst i .~oul,? i;? r e t  k.y a t o t a l  r e s ? o n s e .  F u r t h e r r r o r e ,  t h e  q l o h a l  
s:7stc!?: ancl i t s  s i i ! ~ s ~ ' t ~  ' , V ? O U ~ ( ~  !2e cc!?p;ltihS.e zr3 t c  a s t ? n < a r i ( ,  
w i t . : ]  t h c  f u r t t l e r  a s s u r a n c e  t l l 2 t  tach silk?- Or s ~ 1 I 3 ~ ~ l h c e n t r e  W O U ~ C !  
31.50 have a c o ~ y  o.E t b ~ .  Q r i r i n s l  m a t e r i a l .  7 have  n o t  concernec! 
;- iyself  h e r e  with  t h e  q u e s t i n n s  c ~ f  ? r e c i s i o n  an+ r e c a l . 1 ,  clz;.;u-rinq 
t.i.:2t t h e  i n c e x i n g  i s  p e r f e c t .  (\.:E. i t n c ~  t h a t  t h i s  i s  n o t  s o . )  

~ u t  \,7oultj we a s  u s e r s  r ~ a l l y  wish  t o  3 s v c  a l l  t.bc 
l i t e r a t u r e  f o r  z q i v e n  t o p i c ?  Coul2 xe c c t u a l l y  ak .zorb  a ~ 4  Fro- 

1 c.c:si: t h i s  f o r  c u r  ; - a r t  i c u l s r  n c ~ d s ?  C ~ u l r ?  KC-  h z n i ' l e  2 ' ' : Z ~ ~ ~ C , ~ ~ ~ C Z . L  
;ii.strL?c tsl l  ,..:-I j.cil . t i;!. t c n  t.ir!c!s i t s  1)rc:sc-nt S ~ Z E ,  W O U ~ : ?  vie 
r e a l l y  : ; s n t  " ; ! e~J1 ,> r s l '  t o  r ; ivc  u s  3""; c z s e - k i c t o r i c s  j.nst.ea3 cE 
tise k:rcser,t 3 ? ? ,  f o r  sc:.lc. o b s c u r e  ~ v r : ? r c : ~ e ?  I r r c u l ?  svg::ieat ti-~;?t 
wha t .  ~2 ~ e ~ i l l y  hzrit is t h e  b e s t  3 ? ? ,  t . u t  \~,e;?o i s  t c  n s s e s z  th: 



3 9 n n  . t o  lrske t h e  necc:szary cc . lect i 'or-?  ?g?r l - l r~ye  i n ,  g a r b a g e  o u t  ? a c  - 
l o n g  be2n t h e  x o s t  valuab1.e a d s q e  of 3s t . a  s y s t c ~ s :  what  i s  T o r e ,  
qar ' caqe  5 r e e d s  9 a r h a q e .  Fu r the r r ro re  i t  is f  r ~ q u e n t l y  t r u e ,  t h a t  
w!lat is t h c  qarbscje ?\:t o u t  i:,y ope s y s t e ~  i s  t h e  " v a l u a h l ~ ? "  i n -  
t ;kc of  a n o t h e r .  ,,s i t  i s ,  we a r e  a l r e a 6 y  s u f f o c a t i n ~  w i t h  t o o  
~ u c h  7onr  i n f o r i ~ a t i o n  irnder t h e  y r c s e n t  r e g  i r e .  

Q u i t e  a r ' a r t  f r s z  a n y  o t h e r  c o n s i r l e r a t i o n s ,  such  a o l o -  
t f z l  s y s t e c ,  w i t h  s u h c e n t r e s  f a r  ? : )a r t ,  would i n e v i t a b l y  r e s u l t  i n  
ev2n g r e a t e r  t imc  c 'c lays  t h s n  a t  ! ~ r i ? s e r . t ,  w i t h  v i r t u a l l y  no 
o f f s e t t i n g  advant?.~3e.  

Th?re  i s  a  f u r t h e r  s h o r t c o n i n g  of  t h e  p r e s e n t  s t a t e  cf 
a E f a i r s :  t h e  s u b j e c t  sco;?e of e x i s t i n g  d a t a  banks  shows s e v e r e  
qa;s. There  a r c  v c r y  £ e \ ~  " s o f t "  s c i c n c e  d a t a  k a n k s ,  f o r  f a i r l y  
o b v i o u s  r e a s o n s .  H i s t o r i c a l l y ,  ~ o s t  l a r g e  d a t a  banks  were  backed 
i n  t h e i r  devclo21::ent b y  so:r!e com:rcrcia l  i n t e r e s t ,  i .  e. t h e  ch.=?i?.i- 
c a l  i n d u s t r y  needed " C h e z i c a l  A b s t r a c t s " ,  t h e  p h a r m a c e u t i c a l  
i n d u s t r y  " f ! e d l a r s "  2nd " E x c e r p t s  ?!cdica" ,  e t c .  The re  w a s  no s iz i -  
l a r  sul:;ort f o r  t h e  s o f t  s c i e n c e s  .:~hich a r e  n o t  n o r m a l l y  i n 3 u s t r y  
base,?.  I t  i s  t r u e  t h a t  c u r r e n t l y  w i th  t h e  a p p a r a n c e  o f  Eany re\: 
2 ~ r a c i i g ; r ; s  s i c a l l  !nanual s e r v i c e s  5ro.c.~ up i n  t h o s e  a r e a s  where 
t h e r e  a r e  no c l e a r - c u t  " co re1 '  j o u r n a l s :  t h e  n o r n a l  p a t h  is  f r o ?  
n c w s l e t t . e r  t o  s F e c i a l i s t  j o u r n a l ,  o r  wl3ers t h a t  f a i l s  t o  heconc  
a c c e ? t e d ,  t c  a s m a l l  s e c o n d a r y  s e r v i c e .  Fo t h e s e  a r e a s  a t  p r e s e r t  
t.?nd t o  5e  e x c l u s e d  f rc r r  au toma ted  c:atz h a n k s ,  a l t . hough  a g a i ~  
t h e r e  a r e  v a r i o u s  a t t - e ~ ~ t s  such  a s  D e v s i s  o r  S p i n e s .  

I:e have a t  ou r  d i c ? o s a l  !,owever ~3 valuab1.o t o o l  \~:hj.c!? 
cc;uld i:)e c.n;?liec' as  a yar j5st . ic l t  t o  Tr . .?surc  t h c  trcrt ' i  of  17,n o r  i a i -  
n a l  ~ i ~ b l i c a t i o n :  s i 1 5 s ~ q u ? n t  c i  t z t  i o n .  !dluch work h z s  been  (?one on 
t h e  v a l u e  a n d  use of c i t a t i o n  a n a l y s i s ,  znd the "Sciencn" a-?  
" S o c i a l  S c i e n c e  C i t a t i o n  I~-t(;exes" s r e  anona1:,t t h e  p o s t  i n p o r t z n t .  
t i b l i o q r a ~ h i c  s e a r c h  t o o l s  ava i lz ! - s le .  1f w e  ~ o s t u l a t c  t k a t  z 
" v a l u s h l e "  FaFer will he s u b c e o u e n t l y  c i t e ?  Sy o t h e r  researchers, 
t h ~ n  w e  c o u l d  s a y  t h a t  f i v e  c i t a t i o n s ,  o t h e r  t h a n  s e l f - c i t z t i o n s ,  
a r e  a  w a s u r c  of cua1 i t . y .  It. i s  t r u e  t h a t  s t  ? r e s e n t  n c t  a l l  ~ u k -  
l i sk i ed  ;>apcrs  a r e  u n i v e r s a l l y  knov~n ,  h u t  w i t h  a ql .oSa1 s y s t e r  
t . h i s  c k f i c i e n c y  woulC no l o n ~ e r  e x i s t :  f o l l o w i n g  i n i t i a l  n o t i f i -  
c ~ : t i i o ! ~ ,  e n t r i e s  i12 g l o b a l  c!;.ta ?.anks woulc? be he16 i n  tn i n t e r i ~ r  
f0rr.i anC, would o n l y  be i n c l u 3 c 5  i n  t.3~2 n a i n  r e f e r e n c e  (-?at3 h s n k s  
ii t h e y  f u l i i l l e c '  t h e  c r i t e r i c n  of  be ing  c i t o f i  f i v e  t i v e s  ove r  a 
g i v e n  F e r i o d .  Eev ie~1s  of what is inc lude? .  i n  t b e  r e f e r e n c e  d s t s  
k:,anks coulcl be n:ads ~ e r i o c l i c a l l y  t o  e ~ s u r c  p u t l i c a t i o n 3  whose 
~ ~ o r t n  is  reeo; ;nized o n l y   any y e s r s  ~ f t e r  i n i t i a l  z 2 y e a r a n c s  i n  
: . ;ririt  i c i n g  t r a n c f e r  r ~ i i  t o  t h e s e  d a t a  5 a n k s .  Ins 'ec6, Car f  i e l C  
z l r c a i , y  u s c s  c i t z t i o n  f r q u e n c y  of journ*:l t i t l e s  t o  e x p a n d  h i s  
r , r e ~ -  , d a t a  5.2s-cs. 

\b,e r , :vst  kroi,:evc?r b*? c e r t a i n  t h a t  c u r  a n a l y s i s  is  
c o r r e c t .  1 1 syst .er -  i f - r  Its:: l l k ~ l - ~  k c  F u n c t i o ~  t { ? > n  
r:-.- - ~ . . l o l l c r  c;nea; t h e  pc!o;2lc ccncl?rr?.c?c? wi th  i t  ? r e  t o o  f a r  r?i:1Gv~? 
f r:!a t ! 7 2  ;?oir,t O F  ir;y;1ct on  u?c-rs  2nd 'iiill tent-1 t o  hzve I . i t . t l c  
i n t e r e s t  i n  whet'nnr ti-!=. s y ~ t r - ; ~ ,  r~~21. l . ; ;  :,$:nri:c or  n o t .  3 f t e r  a l ! ,  
a n y  s)-stt?n; hzs a n  c f f c c t  o n  t k ?  ~ s o ? l c  r ~ i t h i r  i t .  T t  i s o l a t e s  

- ,  

I ,  f e e . 5 ~  then, a i i l s t o r t e r i  .zni.? n a r t i F l  v ~ r s i c n  of t h e  re21 
r  1 o u t s i d e  3 ;;ivc,.: t.!.err: t h ?  i 1 3  u ~ i 1 n 1 3  O F  y o p r p r  an;: 



e f f e c t i v e n e s s .  E u t  systems and people a r e  r e l a t e d  i n  another  
s u b t l e r  way: a  s e l e c t i v e  process  goes on whereby systems a t t r a c t  
and keep people whose a t t r i b u t e s  a r e  such a s  t o  make them adapt  
t o  l i f e  i n  t h e  system. And i n  d e a l i n g  w i t h  a p rec ious  commodity 
and resource  such a s  i n f o r n a t i o n ,  a t t r a c t i n g  and keeping people 
a s  o p e r a t o r s  who a r e  not  i n t e r e s t e d  i n  what t h e  system is s u t -  
posed t o  60, t h a t  is t r a n s f e r  informat ion e f f i c i e n t l y  and q u i c k l y  
frcir, those  who have or a r e  prociucing i t  t o  t hose  who use i t ,  is 
not  going t o  give  the  r e s u l t s  we want and need. 

There a r e  c e r t a i n  a s ? e c t s  of any system which apply 
p a r t i c u l a r l y  c l e a r l y  t o  in format ion  systems: big  systems e i t h e r  
hark on t h e i r  own or  they  d o n ' t ,  and i f  they d o n ' t  nothing w i l l  
make therrt f unc t ion  - pushing on the  systero. w i l l  no t  h e l p  e i t h e r .  
Cn the  o the r  hand, i f  a  system works, i t  should be l e f t  a lone.  
Complex sys t ens  t h a t  work have i n v a r i a b l y  heen evolved from s i p -  
p l e  ones t h a t  worked. Indeed,  a c o ~ p l e x  system designed from 
s c r a t c h  is un l ike ly  t o  work. I t  i s  t h e r e f o r e  u n l i k e l y  t h a t  a glo- 
b a l  informat ion system a s  o u t l i n e 6  above would work and  s a t s i f y  
t h e  u s e r s ,  a l l  t h e  more s o  s i n c e  a  l a r g e  system produced by ex- 
panding the  dimensions of a  smal le r  working system w i l l  not  
behave l i k e  the smal le r  system, from which i t  has  evolved.  

I t  is t h e r e f o r e  a lmost  foolhardy t o  sugges t  t h a t  merely 
expanding one of the e x i s t i n g  l a r g e  d a t a  bank s y s t e m  would a i v e  
u s  the  requi red  r e s u l t s .  We m u s t  r e a l l y  look f u r t h e r  and inc lude  
i n  our a n a l y s i s  both t h e  producer and user  of i n f o r n a t i o n ,  and 
no t  only concern o u r s e l f  w i t h  t h e  c e n t r a l  t r a n s m i t t a l  p o r t i o n .  

A s  r egards  producers ,  we could reduce t h e  s i z e  of t he  
problem m a t e r i a l l y  by e l i m i n a t i n g  d u p l i c a t e  p b b l i c a t i o n .  A t  
p r e s e n t  w e  a l l  tend t o  have " w r i t i t i s "  i f  one may c o i n  a  new 
e x ~ r e s s i o n .  Eecause of t h e  p r e s s u r e s  of promotion r a c e s  where 
number of p u b l i c a t i o n s  i s  considered of paramount importance,  we 
a l l  tend t o  produce s e v e r a l  ve r s ions  of any new b i t  of informa- 
t i o n  f o r  pub l i ca t ion .  There was t h i s  summer a seminar i n  t h e  U.K. 
where t h i s  view was roundly condemned and a  recommendation made 
t o  B r i t i s h  u n i v e r s i t i e s  t o  change t h e i r  approach. The p lea  was 
made by use r s  of informat ion and t h e  pub l i sh ing  world,  and backed 

T by a  l a r g e  sect ior!  c ~ f  ac~der r~ i ; .  .ct_ i:; 5 r;:.?son3!:1lid t o  
i t  d72t f a c : ~  ;12:51 ii.ridir,g i s  repor ted  a t  l e a s t  t h r e e  t imes ,  
and reclucin2 the t o t a l  nu;nber of publ ica t io i l s  by t h i s  f a c t o r  or 
xore would s i v e  t 5 e  s i n g l e  l a r g e s t  r e l i e f  t o  t h e  problem of in- 
forlnation handling.  

!,;any yroducers  oT infocliiation a r e  themselves a c u t e l y  
aware of the s h c r t c o ~ i n g s  of t h e  informat ion d i ssemina t ion  busi -  
n e s s ,  2nd have taken s t e p s  t o  s h o r t c i r c u i t  e x i s t i n g  systems by 
s e t t i n g  up t h e i r  own p r i v a t e  d i s t r i b u t i o n  networks, t h e  so-ca l led  
" i n v i s i b l e  c o l l e g e s " ,  where t h e  f i f t y  or  hundred r e s e z r c h e r s  i n  a  
g iven small  a rea  communicate t h e i r  r e s u l t s  and f i n d i n g s  d i r e c t l y  
aFongst  thease lves .  Newcomers can e a s i l y  e n t e r  t h e s e  " i n v i s i b l e  
c o l l e g e s "  by in6 i ca t ing  t h e i r  i n t e r e s t  i n  t he  research  publ ica-  
t l o n s  of one or two !?enbers of such a  co:rrnunity - they w i l l  he 
c,elcorneci &nil a b s ~ r b e d .  T h e  one th in?  ,dhich n u s t  never he done i s  
t o  a t tempt  t o  fo rma l i s e  t hese  networks, fo r  t h i s  w i l l  d e s t r ~ y  



them w i t h o u t  f a i l .  

T h e  p r c d u c e r  h e r e  i s  a l s o  t h e  u s e r  a n d  t h e  distributor, 
a n d  s i n c e  t h e  s y s t e ~ l  i s  e f f i c i e n t ,  i t  shoulc7 h e  l e f t  a l o n e .  
C x p a n d i n g  i t  t o  c o v e r  more  tha r?  o n e  t o ~ i c  f o r  a  o i v e n  n e t w o r k  
w i l l  d e s t r o y  its v e r y  r e c s o n  f o r  e x i s t e ~ c e .  "any r e s e a r c h e r s  a r e  
s c t u a l l y  p a r t  o f  s e v e r a l  s u c k  n e t w o r k s ,  b u t  t h e r e  a r e  n o  known 
s u c c ~ s s f u l  s y n t h e s e s  o f  n ~ t w o r k s .  

Ke a r e  a l l  a l s o  u s e r s  o f  i n f o r m a t i o n  f r o s  b i r t h  t i l l  
d e a t h .  I n d e e d  i n f o r r a t i o n ,  t h e  s t a t e  o f  knowin;, is  f u n d a ~ e n t a l  
t o  l i f e  i t s e l f .  Deny t h e  o r g a n i s m  t h e  p r o c e s s  o f  a c q u i s i t i o n  of 
i n f o r ; ~ i a t i o n  and  6ea t .h  w i l l  e n s u e .  P u t  i n f o r r ~ a t i o n  i s  a l s o  a tor.- 
m o ? i t y ,  a m a t t e r  of  w o r t h ,  of  a c q u i s i t i o n  a n d  of p o w e r .  \<e s h o u l d  
i ~ o w e v e r  a l s o  remeinber t h a t  f la ts .  h a s e s  a r e  o n l y  a p e r i p h e r a l  p a r t  
o f  t h e  k n c w l e d g e  d o n a i n .  i2hen s o 9 e o n e  i s  i n f o r n i e d  o f  s o x e  
k n o w l e l g e  o r  d a t a  h e  w i l l  t r a n s f c r r n  t k i s  t o  i n f o r m a t i o n  a n d  b e  i n  
a  d i f  E e r e n t  s t a t e  t h a n  b e f o r e  he was e x p o s e d  t o  t h e  k n o w l e d g e .  S o  
t h e  r e s p c n s e  f u n c t i o n  o f  a n  i n d i v i d u a l  is a f u n d a ~ ~ e n t a l  p a r t  o f  
t h c  k n o w l e u g e  d o i ~ a i n .  T h e  s s t i s f a c t i ~ n  o f  t h e  n e e d  f o r  d a t a  o r  
k n o w l e d g e  c a n  be c o n s i d e r e d  t o  h a v e  i n t e n s i t y ,  d i r e c t i o n a l i t y  a n d  
a l l  t h e  a t t r i b u t e s  o f  o t h e r  h u z a n  s a t i s f a c t i o n .  T r s n s l a t e d  i n t o  
o u r  c o n t e x t  t h i s  n1ear.s t h a t  ~ , * e  ss  s c i e n t i s t s  a n d  t e c h n o l o g i s t s  
h a v e  a n e e d  f o r  t h e  f o o d  ancl w a t e r  o f  k n o w l e d g e ,  w h i c h  f i n d s  i t s  
c o n s u m n a t i o n  i n  t h e  c r o c c s s  o f  t a k i n g  Cats a n d  Iknowl.edqe f r o 3  t h e  
e v e n t  w o r l d  - t h e  p u b l i s h e d  a ~ d  v e r b a l  c o r n n l u n i c a t i o n s  - a n d  
t r a n s f o r m i n g  them i n t o  u s e f u l  i n f o r f i a t i o n .  

T h i s  c o n c c s t  h a s  u n d e r l y i ~ ?  i m p l i c a t i o n s .  

F i r s t ,  e a c h  o f  u s  s a t i s f i e s  neef i s  i n  s F e c i f i c  w a y s ;  
t i l e r e  a r e  i n d i v i d u a l  r 1 i f f e r e n c e . s  i n  t - h e  v;ay w e x p r e s s  a n d  s a t i s -  
f y  o u r  n e e d s ,  and  t h i s  a ~ ? l i e s  a l s o  t o  i n f o r ~ a t i o n .  T h u s  s o E e  
p r e f e r  t h e  s ~ o k e n  t o  t h e  w r i t t c : ?  w:~r:i?. 

Secoi -3 ,  tile s ? t i : 7 f d ? c t i o n  of n ~ c d  i s  a s o c i a l  a s  w e l l  a s  
1 i i l  a f E a i r .  T h e  way vie a t t e n d  t o  o u r  needs i s  s t r o n q l y  
i n f l u e n c e c l  by t h e  wzy o t h e r s  a roun t l  u s  a t t e n c i  t o  t h e i r  nee f l s .  
F o r  c x a m n l e ,  i f  we s e e  e v z r y o n e  a t  b r e a k f a s t  i n  a h o t e l  r e a d i n n  a  
s p e c i a l  i s s u e  o f  2 n e w s y a p e r ,  we t o o  w i l l  w i s h  t o  f o l l o w  s u i t .  

Y h i r d ,  n e e d s  a r e  s a t i s f i e d  t h r o u g h  t h e  o r g a n i z e d  
n e c i l a n i s i n s  ( t h e  s y s t e r s )  t h a t  a r e  a v a i l c k l e  t o  u s .  T h e y  a r e  molt- 
e d  by t h e  e n v i r o n - ~ i e n t  i n  - ~ l ~ i c h  t h e y  f i n d  e x p r e s s i o n .  P g a i n ,  i f  
tile s o c i e t y  i n  w h i c h  v!e l i v e  p r o d u c c s  a m o r n i n g  F a p e r ,  w e  w i l l  
r e a d  t h i s .  I f  n e w s s a p e r s  a F p e s r  o n l y  i n  t h e  a f t e r n o o n ,  o u r  h a b i t  
w i l l  c h a n g e .  

F o u r t h ,  necos ; r e  ~ o d i f i e d  by  e ? u c s t i o n  a n d  t r a i n i n g .  
l i e  l e a r n  t o  m o d e r a t e  ou r  r E G u i r e m e n t s ,  e x F r e s s i n g  them d i f  f e r e r ?  t- 
l y  afid i n t e g r a t i n ?  them w i t h  o t h e r  n e e d s .  To u s e  t h e  exan!cle  o f  
ncw:;;)a:;ers y e t  a g a i n  : i f  i\le h a v e  available t w e n t y  d a i l y  p a p e r s ,  
vie \;ill s o o n  l e a r n  kjiiich one o r  two  #;jive u s  t h e  i n f o r p a t i o n  i n  
t i l e  way Me c a n  b e s t  a h s o r b  i t  apt-? wh ich  k c s t  ir:eets c!ilr s e l e c t i o n  
c r i t e r i a .  



I n f o r a i a t i c n  rc!?rcsentc:  t h e  e ~ d  s t a t e  o f  a Drocesc  i n i -  
t i ~ t p d  a s  t h e  r e s u l t  c f  a b a s i c  need.  The re  a r e  some l i m i t i n r ;  
f a c t o r s  t o  be  c o n s i d e r e d .  

F i r s t ,  a w a r e n e s s  o i  a c q u i s i t i o n :  t h e  a b i l i t y  t o  know w h e n  t o  
a c q u i r e  and where t o  a c q u i r e .  
S e c o n J ,  c a 2 a c i t y  o r  l i r i t s  of a c q u i s i t i o n .  C i v c n  a n  a r r a y  of 
o b j e c t s  t h a t  a r e  r e l a t e d  t o  o u r  nl-zc?, what is t h e  c a ; ? a c i t y  
of a c q u i r i n g  t i l e s e ?  
T h i r d ,  d e t e r r e n t s  t o  a c ? u i s i t i o n .  \ ,hen p r e s e n t e d  w i t h  a n  
a r r a y  of o b j e c t s  o r  f a c t s ,  s o r e  of which a r e  r e l a t e d  an6  
soice of which a r e  n o t ,  what a r e  o u r  l i m i t s  i n  s o r t i n g  and 
a c ~ u i s i t i o n ?  

The re  is a l s o  t h e  i n t e r e s t i n g  f a c t  t h a t  t h e  p o r e  ycu 
a r e  exposed  t o  knowledge,  i . e .  b ~ o k s ,  a r t i c l e s ,  e t c . ,  t h e  l e s s  
a l e r t  you become t o  Itnowl.edae i n  g e n e r a l .  !!owever, t h e  t h r e s h o l < i  
o f  awareness  f o r  t h i n q s  you a r c  i n t e r e s t e d  i n  i s  1-ower t h a n  your  
g e n e r a l  t h r e s h o l d  f o r  new kno\ ,~ le r ; ' l e ,  and t . h i s  o f f e r s  some a l l e v i -  
a t i o n .  ~t s h o u l d  a l s c  5c  re i . !e~~t?ered  t h a t  t h e  o v e r a l l  s t o r a q e  
c a - , s c i t y  of t h e  human b r a i n  i s  soTcwherc of t 5 e  o r d e r  of  e i g h t  t o  
f i f t e e n  powers o f  t e n  e x p r e s s e d  i n  c o n v e n t i o n a l  c o ~ p u t e r  b i t s ,  
t h a t  i s ,  g r e a t e r  t h a n  t h e  YYeTory c a r a c i t v  of t h e  mos t  advanced  
c o - ~ p u t e r .  P : c tua l ly ,  human c a v a c i t . y  i s  even  ?rester when we a l l o w  
f o r  t h e  c o n h i n a t o r i a l  pcwers  of t 3 e  h u ~ a n  k r a i n .  L i ~ i t a t i o n s  
s r i c o  n o t  i n  s t o r a g e ,  h u t  i n  r e t r i e v a l  o f  i n f o r n ~ a t i o n .  

;.Je t h u s  cor:e t o  tl-I,? ?iiest.i .on of u t i l i z a t i o n  o r  rcatchinl j  
i n f o r ~ : ! a t i o n  r e s o u r c e s  t o  hulcan abilities. Ce tz  o r  knol~llecige he -  
c o r e  i n f c r u ~ a t i o n  when w e  u s e  t b e a ,  ?rl<1 i r :  t u r n ,  i 1 7 f o r ~ a t i o n  is  
a a t a  of u s e  i n  decisior.1-:ral<it1cj. 

Aqain t h e r z  a r e  l i m i t a t i o n s  i n  t h i s .  Dec is ion-making  
and prol3le;r:-solviny a r e  G i r e c t l y  l i n k e c '  t o  c o g n i t i v e  s t y l e  a n d  t o  
p e r s o r ~ a l i t y .  The re  s r e  s e v e r a l  r e l e v a n t  a s p e c t s  we ~ u s t  c o n s i d e r :  

1. The ar.!our,t of  d a t a  ~ : s  ne:zd t o  s u p p o r t  our  a c t i o n s  v a r i e s  
w i th  our  ~ e r c c p t i o n  of t b e  \ (or15 c r  t h e  problem i n v o l v e d .  
T h ~ s e  who a r e  c o c e r v z t i v e  i n  t h e i r  e s t i ~ a t i o n  of  e v e n t s  
r e q u i r e  n o r e  datc? t h a n  t ! iose  who a r e  r i s k - o r i e n t e d .  Coth 
:Ienznd c o r e  d a t a  o r  knowledge t h a n  r e q u i r e d ,  anc3 when t ! ? i s  
is  p r o v i d e ? ,  i t  is selclon use? .  

2 .  The way i n  which we s c l v e  ~ r o b l . e > s  and vake  ~ ? e c i s i o n s  
depends  l a r g e l y  o n  c u r  s t t i t u d e  t o  t h e  ? roblor . .  

4 .  T n d i v i d u z l s  a e o p t  i i f f e r e r ? t  s t r a t e ~ i e s  ir! t h e i r  atternrrzts 
t o  un?e r s t a r , ?  t h e  z i t t r i b u t ? ~  of i n f o r ~ z t i o n  a v a i l s ! - ) 1 e  tc  
ther; .  

.5. l l c c i s i o n  t h e o r y  sucjc-;est:c: t h ~ . t  t i le  wcly we a c t  on a l t c r n a -  
t i v e s  is t c  > o s t u l a t o  t?ie > r o i i a h i l i t i e ~  of n o s s i b . l e  cc-  
c u r r e n c e s ;  t;h9 i , : l r 0 h 3 b i l i t i ~ ~  i n  t u r n  s r e  i n f l u e n c e 8  b y  p r i o r  



e x p e r i e n c e ,  bo th  a c t u a l  and s u b j e c t i v e .  

A l l  t h i s  l e a d s  t o  t h e  s a d  c o n c l u s i o n  t h a t  t h e  hope of a 
s i n g l e  d e s i g n ,  a  un ique  a l q o r i t h x ~  f o r  t h c  s e t t i n g  u?  of  i n f o r p a -  
t i o n  s y s t e r r , ~  i s  a a y t h ,  a n  i ~ p r a c t i c a l  $ream, w h i c h  s h o u l d  n o t  be 
~ u r s u e d .  I f  t h e r e  is  any c r i t e r i o n  f o r  d a t a  b a s e s  o r  i n f o r m a t i o n  
s y s t e r r ~ s  i t  is  t h a t  t h e y  s h o u l 6  be  a s  f l e x i b l e  a s  f a c t o r s  r e l a t e d  
t o  t h e i r  o p e r a t i o n  w i l l  a l l o w .  t'e a r e  d e a l i n g  w i t h  a  dynamic 
sys t em:  and it  can o n l y  f u n c t i o n  w e l l  i f  i t  a l l o w s  t h e s e  dynamic 
p r o c e s s e s  t o  p r c c e n d  c o r r e c t l y  f o r  t h e  t a s k  and env i ronmen t  i n -  
v o l v e d .  ? 

Using a g i v e n  d a t a  bank w i l l  o f t e n  n o t  q i v e  a  resu1 . t  
r e l e v a n t  t o  t h e  u s ' e r ' s  t h i n k i n g  s t y l e .  P a t s  hanks  a r e  ~ ~ s u a l l y  
s t r u c t u r e d  on a l o g i c  t h a t  is n o t  t n a t  of  t h e  u s e r .  On- l ine  dato? 
b a s e  usage  can r educe  t h e  e f f e c t s  of t h e  d i s ; ? a r i t y ,  . h u t  i t  w i l l  
r e q u i r e  t h e  u s e r  t o  a d a p t  t o  t h z  l o n i c  of t h e  d a t a  Sank s t r u c -  
t u r e .  And t h e  r e a l  nub o f  t h e  problem i s  t h a t  each  d a t a  bank h a s  
i t s  own s t r u c t u r a l  l o g i c .  

Our s h o r t  t e rm a im s h ~ u l d  t h e r e f o r e  bc t o  ~ a k e  a t  l e a s t  
t h e  l o g i c  o f  d a t z  b a s e  s t r u c t u r e s  c o m & a t i b l e .  I t  i s  p a t e n t  non- 
s e n s e  t o  e x t e n d  t h e  derriancl f o r  c o m p a t i b i l i t y  t o  i n c l u d e  i n d e x i n g  
t e r m  o r  t b e s a u r u s  s t r u c t u r e s .  fJor is it  meaning£ u l  t o  compla in  
i f  items appear  i n  s e v e r a l  d a t a  hanks  - t h e y  may r i g h t l y  b e l o c g  
t h e r e .  Ide shou ld  compla in  of t h e  a b s e n c e  of r e l e v a n t  o r  v a l u a b l e  
t i t s  an3  t h e  i n c l u s i o n  o f  t r i v i a l  r r a t e r i a l  w h i c h  o n l y  i n c r e a s e s  
t h e  n o i s e  l e v e l .  rye s ! ~ c ~ i l d  f u r t h e r  see t h a t  such  r e s t r u c t u r i n g  
a s  is done shou ld  be based  on t h e  b e s t  o f  t h e  p r e s e n t  s y s t e i r s ,  
2nd t h a t  d a t a  banks a r e  s e t  up f o r  t h o s e  s u b j e c t  a r e a s  a t  p r e s e n t  
c o v e r e d  i n d a d e q u a t e l y  o ~ l y  o r  n o t  a t  a l l .  c o v e r e d .  Far O e t t e r  t o  
have  even 1 T P  good working d a t a  bankc f o r  14" s u b j e c t  a r e a s  t h a r  
occ  (.;lo5sl one which w i l l  n o t  work a t  a l l .  

The u t o p i a n  dream i s  t o  have  i ~ f o r m a t i o n  a v a i l a b l e  on 
t h e  day  of p u b l i c a t i o n  a t  t h e  l a t e s t ,  n e a t l y  t r a n s l a t e $  i n t o  
o n z ' s  mother tongue  an3 pack2ged i r  c o l l e c t i o n s  o f  h i t s  which a r e  
o f  i n f i n i t e l y  v a r i a b l e  s i z e  a c o n t e n t .  k h i l s t  t.he u l t i r r a t e  
r e a l i z a t i o n  of t h i s  d r e a n  i s  p r o b a b l y  n o t  f e z s i b l e ,  t h e r e  a r e  
some t h i n q s  t h a t  can  be done  t o  t r a n s l a t e  i t  i c t o  a  workab le  pro-  
gram,  b u t  t h e s e  w i l l  i n v o l v e  r a d i c a l  chanoes  i n  t h e  whole c o n c e p t  
o f  i ~ f o r m a t i o n  h a n d l i n g .  

We r u s t  s t a r t  t h i n k i n ?  i n  t e r m s  of i n f o r r a t i o n  a s  a 
i.:hysical q u a n t i t y ,  e s ~ e c i a l l y  a s  r e g a r d s  l i b r a r y  ~ a t e r i a l s .  K i t h  
a c c e s s  t o  i n f o r n a t i o n  b e i n g  a t  t h e  u s e r ' s  desk  th rough  t e r m i n a l s ,  
w e  can no l o n g e r  r e t a i n  ou r  t r a d i t i o n 2 1  l i b r a r y :  t h i s  r e a l l y  
keco;ces a kiarehouse w i t h  i t s  s t a n d a r ?  r r a t e r i a l - h a n d l i n g  proble!ns. 
I n s t c a d  of n u t s  anc! b o l t s  cE s g i v e n  s i z e  o r  n e t a l ,  w e  a r e  now 
d e a l i n g  wi th  Looks or  j c u r ~ s l  a r t i c l e s .  I n d e e d ,  t h i s  h a s  a l r e a d y  
been r e a l i z e d  i n  Eos ton  Spa ,  f o r  example,  and o t h e r  l i b r a r i e s  o r  
document - i ie l ivcry  s e r v i c e s  a r e  f o l l o w i n g  s u i t .  

Over t h e  n e x t  f i f t e ~ n  y e a r s  I k,oulcl hazsrc! t h a t  we w i l l  
s e e  l i b r a r i e s  d i v i d e  i n t o  twc q rouFs :  s T a l l  in -house  s ~ e c i a l i s t  
c o l l e c t i o n s ,  f r e q u e n t l y  w i t h  c o n t e n t s  v a r y i n g  w i t h  r e s e a r c k  



i n t e r e s t ,  a n d  lc7rc~e r e q i o ~ a l  r 'ocurrer t -cqel ivery  s y s t e r r s .  I n  t5e 
f u r t h e r  f u t u r e ,  i i o c u r c n t  t r a n s n i c s i o n  y a y  a c h i e v e  t h e  n e c e s s a r y  
t e c h ~ o l o g i c a l  b r e p k t b r o u n h  t o  a l l o ; . ~  o r ? - l i n e  u s a q e  i n  a zys ter r ,  
p a r a l l e l  t o  c o l c p u t e r  n e t w o r k s .  P o s s i h l y  t h e  two Tap h e  c o r h i n e ? ,  
h u t  I d o  n o t  b e l i e v e  t h a t  f u l l  t e x t  c o m p u t e r  s t o r a 7 e  o f  a 1 1  w r i t -  
t e n  m a t t e r  i s  a  p r a c t i c a l  c o n s i d e r a t i o n .  

G e t w o r k e a  d a t a  b a s e s  ?ire a l r e a d y  a  r e a l i t y ,  a n 6  t h e  
n e a r  f u t u r e  w i l l  s ee  a c  e v e r  g r o w i n g  e x ? a n s i o n  o f  n e t w o r k s  and  
a v a i l a b l e  d a t a  b a s e s .  Aowever n o  d a t a  b a s e  w i t h o u t  a c ? e q u a t e  
d o c u ; i , e n t - d e l i v e r y  s e r v i c e s  w i l l  be a k l e  t o  s u r v i v e .  F i r s t - l i n e  
f i : a t e r i a l ,  i . e .  t h a t  i n  r e f e r e n c e  :?a ta  L ~ a n k s ,  w i l l  h a v e  t o  k.e 
a v a i l a b l e  t o  t h e  u s e r  w i t h i n  t h r e e  t o  f i v e  w o r k i n g  d a y s ,  secor i -  
G a r y  : r i a t e r i s l  c a n  s u f f e r  l o n g e r  d e l a y s .  I n d i r e c t l y  t h i s  w i l l  
a l s o  h a v e  a n  e f f e c t  on t h e  p u b l i s h i n g  i n d u s t r y :  d o c u r c e n t - d e l i v e r y  
c e n t e r s  w i l l  become p r i r r e  c u s t o r e r s ,  t o  b e  c h e r i s h e d  a n d  s u F p o r t -  
e d ,  and n o t ,  a s  a t  p r e s e n t ,  c c , n s i d e r e c l  a d i r e  t h r e a t  t o  a n  i n d u s -  
t r y  now f i g n t i n g  i t s  own s e l f - m a d e  : . l i f E i c u l t i e s .  

I n  Iriy v i e w ,  i n c l u s i o n  i n  ? r e s e n t  g a t s  b a n k s  o f  c i t a t i o n  
i n d e x e s  i s  a l s o  a  c e r t a i n t y ;  t h e  t i ~ e  h o r i z o n  i s  c u e s t i o n a b l e  a n d  
w i l l  d e p e n d  t o  s o n e  e x t e n t  on d e v ~ l o l ? a e n t s  i n  c o m p c t c r  t e c h n o l o o y  
a n d  n e t w o r k  f a c i l i t i e s .  I f  clatc? h a s e s  e x i s t ,  t h e n  a c c e s s  t o  t h e s e  
BYiust be f r e e  an? r s p i d .  Th? p r e s e n t  d i f f i c u l t i e s  i n  n e t w o r k i n c  
:lue t o  i ~ a d e c j u a t e  l i n e  f a c i l i t i e s  o r  e x p e n s i v e  l i n e  c h a r g e s  w i l l  
h a v e  t o  be solvec:.  ,fiftt:r 3 1 1 ,  i;e s?cn2 a u i t e  a s i q n i f i c a n t  m o u n t  
o f  g r o s s  n a t i o n a l  p r o d u c t  o n  resec?rc ' r! ,  a n d  t h e n  r a k e  a c c e s s  t o  
t h c  i n f o r n a t i c n  o h t a i n e d  ~ r o h i b i t i v e l v  e x ? e c s i v e  a n ?  d i f f i c u l t .  
I n  t h ~  l o n g e r  t e r m  I b e l i e v e  t h ? t  s o p e  o f  t h e  d a t a  bank i n p u t  pay 
be ~ r o v i d e d  by t h e  p r i ~ s r y  :)uCli,r .her - e i t h e r ,  w h e r e  u s i n g ,  co!?!- 
p u t e r  t y p e - s e t t i n g  by p a s c i n q  on  y o r t i c n s  of r e l e v a n t  i n p i : t  t o  
s e c o n ? a r y  s e r v i c e s ,  o r  by i n c l u d i n ?  some p a 7 e s  c o n t a i n i n g  t h e  
r e l e v a ~ t  i n f o r m a t i o n  i n  a n  acjrecc? f o r ~ n a  t s r r ~ e n a b l e  t o  o p t i c a l  
c l i a r a c t e r - r c c c g n i  t i o n  ; ! r o c * ? s s i n ~ .  

Pie w i l l  a l s c  s c c  o v e r  t h e  n e x t  f ew y e a r s  a qrowtk! o f  
r e f e r r a l  c e n t e r s ,  v h i c h  w i l l  b c  t h e  f i r s t  p o i n t  o f  c a l l  f o r  i n -  
f o r a a t i o n  r e q u e s t s .  I t  w i l l  be  t h e  f u n c t i o n  o f  t h e s e  t o  t e l l  
L s c r s  which  d a t a  hank i s  l i k e l y  t o  c o n t a i n  t h e  r e l e v a n t  i ~ f o r ~ : ~ z -  
t i o n ,  a s o r t  of  s u r e r - i n 6 e x .  A g a i n ,  t h e r e  w i l l  b e  many i n s t a n c e s ,  
e s p e c i a l l y  i n  new d i s c i r l i n e s ,  zore t h a n  one S a t a  5ank  w i l l  
h ave  t c  bz a p c r o a c h e d  t o  s e a r c ! ~  e x h a u s t i v e l y  t h e  l i t e r a t u r e .  IR  
t h e  l c ~ g  tern i  a q a i r ? ,  suei? r e f e r r a l  c ~ n t e r s  i:-ay a c t u a l l y  t u r n  i n t c  
d s t a  b a r k s  t h e m s e l v e s .  T 5 e r e  a r e  s o r e  S e q i n n i n g s  h e r e  a l r e a f y  - 
t l i e  E n v i r o n n e n t  1 : e f e r r a l  Syst-eir 0.F  L:.!.;.P.I). , t.;5ic? w i l l  b e  on- 
l i n e ,  soor,  s a y  be a p r o t o t y p r .  Such a r e f e r r a l .  d a t a  hank :Fay p o s -  
s i b l y  use c i t a t i o n  c n a l y s i s  t o  ~ o i n t  u s e r c  t o  a c t u a l  r e s e a r c h e r s  
o r  i n s t i t u t e s  w o r k i n g  i r  a p e r t i c e n t  f i ~ l r ? ,  t h u s  b y p a s s i n g  t h e  
l i t e r z t u r e  altogether. I n  t h i s  way d a t z  b a n k s  c o c l G  s u p p o r t  r a t h -  

I 1  . ~ r  t h a n  d e s t r o y  l n v i s i h l c -  c o ! . l e q e s U .  T h e r c  w i l l  3 l s o  kle (2rcw- 
i n y  t r e n d  t.o m k e  s c t u a l  nucisc-r icsl  o r  n"l]sical  d s t a  a v a i l a b l e :  
n a n y  s t a t i s t i c 2 1  o r  ~ h y c i c ~ l  6 2 t a  h z n k c  a l r ~ z d y  e x i s t .  In3eec; 
t h e r e  icere 3 t t : e ~ p t s  s o z e  y e ~ r s  ?yo  YIYI t h e  Cerrcan s t e e l  i n ( ? u , ? t r y  
t o  b u i l d  up an  i n t e r a c t i v e  > r o : : c r t i e s  Z a t z  b z ~ k  f o r  s t e e l s  1~~17ici1 
i.,oul<' a l l o w  t 5 e  s e l c c t i o ~  o" a g i v e n  q r a : l ~  of s t e e l  f r c m  the  p r o -  
:(>rtit?.:. ccci,irc-.<? Tor 3 ( - : ; ~ r t . i c i ! l z r  ; ; l r l i c l ? t i o n .  Tlnother  c r a n ~ , l . c . s  



i s  t b . c  ?'?aye C l i n i c  j;,c:lical r e c o r d s ' s y s t e ~  which 2110~2s c h y s i c i s p s  
t o  use e a r l i e r  case  h i s t o r i e s  i n  c ' i a ~ n o s i s  and t r e a t m e n t .  

A s  r e g a r d s  t h e  ~ ~ r c ~ b l e n ~  of  l a n g u s g e  8 i f f  i c u l t i e s ,  h e r e  
t o o  11:uch p r o g r e s s  h a s  a l r e a d y  been made and this  w i l l  a c c e l e r a t e .  
1.i3.r.i. over  t e n  y e z r s  ago  e s t a b l i s h e d  i t s  own in-house  s y s t e r  
which is  i r u l t i l i n c j u a l ,  w i th  t h e  v a c h i n e  t r a n s l a t i n g  keywords.  The 
T i t u s  s y s t e ~  of t h e  t e x t i l e  i n s u s t r y  i s  a n o t h e r  e x a n p l e ,  and  t h e  
Toad P e s e a r c h  s y s t e ~  will n a v e  s i r ? i l a r  f ? c i l i t i e s .  The re  i s  p o  
r e a s o n  wny a u l t i l i n ! j u a l  f a c i l i t , i e s  si?ould n o t  bc i n c l u t c d  i n  o t h -  
e r  d a t a  banks .  f r i e r a r c b i c a l  t h e s s u r i  of  inflex t e r n s  w i t ?  eu- 
t o r > a t i c  unward p o s t i n q  have 3 1 5 0  b e e n  i n c o r p o r a t e d  i n  some s y s -  
t e n s ,  and usage  will e x t e n d .  Whether s u t o r r a t i c  t e x t .  a n a l y s i s  a.n3 
incjexing w i l l  becc2e  c o ~ . ? o n ~ l z c e  i s  s l i g h t l y  !?ore  p roh lemz t  i c :  i f  
s y n o p s e s  2 r e  w r i t t e n  t o  a  s t r i c t  r z q i x e ,  t h e n  t b c  1 .::ZI.I?.:~ , I ? ; .  . - 
f o r  cu to rna t i c  i nve r t . 2~1  f i 1 . c  c o n s t . r u c t i o n ,  b u t  t!lis v ~ i l l  r e q u i r e  
i7?uch d i s c i p l i n e  on t 5 c  p a r t  c f  s y n o p s i s  w r i t e r s .  it'e s t i l l  kno9: 
t o o  l i t t l e  of t h e  se i7Z .n t j . c~  of f r e e  t e x t  w r i t i n y :  i n  a l l  l a n l ~ u a ~ e s  
t o  ~ r e d i c t  a d e f i n i t e  f u t u r e  i n  i n f o r n a t i o n  h a n d l i n a ,  e s p e c i a l l y  
a s  f u l l  t e x t  s t o r a g e  - a p r e r e q u i s i t e  - i s  a l s o  Tore  t .han ques -  
t i o n a b l e .  

r.;!lilst t h e r e  a r e  c e r t a i n l y  i7any 4 e f j . c i e n c i e s  i n  ou r  
Fresc-.fit i n f o r r z a t i o n  s y s t e ~ n s  o r  (:at3 hanks ,  I 20 n o t  view t h e  
f u t u r e  a s  be ing  qlooziy. Cn t h e  c o n t r a r y ,  m,uch is b e i n g  done  t o  
ii:!g.rove t h e  s i t u a t i o r ~  an6 p r o g r e s s  is r e l a t i v e l y  r a p i 6 .  A s  l o n g  
a 3  we r e a l i s e  t h a t  wc have a r e a l  f u n c t i o n  t o  p e r f o r m  i n  t h e  
" i n f o r n : a t i o l ~  5 u s i n c s s " ,  t h a t  we a r e  d e a l i n g  w i t h  r e a l  u s e r s ,  \,;c 
s h a l l  : r l~ke p r o g r e s s .  I f  however we q e t  l o s t  i n  u t o s i a n  d res r r~s  
where hie c o n s i d e r  t h e  syste?!i o e r  s e  n o r e  i r . ~ o r t a n t  t h a n  what  i t  
i s  supi2osed t o  be doincj, t h e r e  a r e  r e a l  d a n g e r s  ahead .  S ~ . a l l ,  o r  
r e l a t i v e l y  s n : a l l ,  nay w e l l  be b e a u t i f u l .  




