
Is Science Information o r  Is Information Science?* 

When Claire  Schul tz  asked m e  t o  open up t h i s  series of l e c t u r e s ,  

I seem t o  recall her  des5re t h a t  I t r y  t o  g ive  you some idea of where I 

t h i n k  t h e  f i e l d  of information sc ience  i s  going. I must confess  t h a t  

t h e  t i t l e  of my t a l k  w a s  c rea ted  p a r t l y  t o  be cu te ,  However, t h e  very 

ambiguity of t h e  words i n  my t i t l e  epitomizes many of t h e  problems w e  

f a c e  i n  information science,  For t h i s  reason I f e l t  i t  would be b e t t e r  

t o  s t ick w i t h  t h e  o r i g i n a l  t i t l e ,  To modify i t  f o r  something less cute ,  

but perhaps more p e r t i n e n t ,  l i k e  "Whither Information Science?", would 

have been less provocative.  

The vagar ies  of English are w e l l  exemplified i n  t h e  permutations 

and combinations of t h e  words sc ience  and information. The words taken 
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sepa ra t e ly  have a s ign i f i cance  q u i t e  d i s t i n c t  from t h e i r  combined forms. 

Science i s  knowledge, Knowledge involves  information. But  t h e  compound 

word science-information i s  another animal as i s  t h e  word o r  noun phrase 

s c i e n t i f i c  information. And information-science is q u i t e  another animal. 

1 happen t o  f e e l  t h a t  in format iowscience  i s  t h e  r i g h t  choice f o r  

des igna t ing  t h e  sc ience  of information, whereas s c i ence in fo rma t ion  

concerns t h e  information of science,  T h i s  seemingly t r i v i a l  observat ion 

becomes more s i g n i f i c a n t  when some of you recall t h a t  M r .  L e s l i e  Wilson, 

Executive Di rec to r  of A s l i b ,  wrote i n  t h e  pages of Special  L ib ra r i e s  

r ecen t ly  (1) t h a t ,  i n  England a t  least ,  an Information S c i e n t i s t  i s  what 

w e  i n  t h e  United S t a t e s  cal l  a science-information specialist.  Indeed, 

*Paper presented a t  Drexel I n s t i t u t e  of Technology, Lecture Se r i e s  
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t h e  I n s t i t u t e  of Information S c i e n t i s t s ,  o f  which I a m  a member, 

M r ,  Wilson would have us  understand,  i s  r e a l l y  an i n s t i t u t e  o r  

s o c i e t y  of science- informat  i o n  spec i  a l i  st s . 
Now w e  have i n  t h e  United S t a t e s  an o rgan iza t ion  which 

has seve ra l  hundred members who also ca l l  themselves information 

s c i e n t i s t s ,  I inc lude  myself among these information s c i e n t i s t s .  

A t  p r e sen t ,  I am a member of t h e  governing counci l  of t h a t  

o rganiza t ion .  

American Socie ty  of Information S c i e n t i s t s ,  However, l i f e  i s  never 

q u i t e  t h a t  l o g i c a l  o r  simple. 

American Documentation I n s t i t u t e .  As soon as my Council term 

e x p i r e s  i n  a few months, I s h a l l  cont inue  p e r i o d i c a l l y  t o  suggest 

t h a t  i t s  name be changed t o  t h e  American Socie ty  of Information 

Some of you might have guessed t h a t  t h i s  i s  t h e  

The o rgan iza t ion  i n  ques t ion  i s  t h e  

S c i e n t i s t  s .  

W e  also have i n  t he  United S t a t e s  a l a r g e  Documentation 

Div is ion  i n  the Spec ia l  L i b r a r i e s  Assoc ia t ion ,  of which I a m  a l s o  

a member. 

a Spec ia l  I n t e r e s t  Group on Information Re t r i eva l ,  of which I a m  

a lso a m e m b e r .  The ACM people,  e s p e c i a l l y  SIGIR, are i n t e r e s t e d  

i n  t h e  same problems as AD1 and SLA. 

American Chemical Socie ty  Division of Chemical L i t e r a t u r e ,  Medical 

Library  Associat ion,  Assoc ia t ion  o f  Machine Trans l a t ion  and Computa- 

t i o n a l  L i n g u i s t i c s ,  and t h e  new C l a s s i f i c a t i o n  Society.  I am not  

l i s t i n g  these o rgan iza t ions  t o  d i s p l a y  my a b i l i t i e s  as a j o i n e r .  

W e  a l s o  have, i n  t h e  Assoc ia t ion  of Computing Machinery, 

The l is t  must a l s o  inc lude  t h e  



R a t h e r ,  i t  i s  a somewhat pa in fu l  way of g e t t i n g  across  t h e  po in t  t h a t  much 

semantic confusion e x i s t s  i n  t h e  information sc ience  f i e l d .  Tha t  confusion 

i s  not helped by those who feel i t  i s  an unfor tuna te  accident  of h i s t o r y ;  

tha t  t h e  term information theory has  been improperly usurped by a rather 

narrow group of p r o b a b i l i t y  theo re t i c i ans .  However, t h e  term information 

theory could evolve someday t o  mean j u s t  what many of u s  would l i k e  i t  t o  

mean. That i s  t h e  n a t u r a l  way language and sc ience  evolves. Information 

theory,  c l o s e  as i t  i s  t o  mathematical s ta t is t ics ,  seems t o  represent  t o  

some people a kind of i d e a l  s t a t e  for t h e  sc ience  of information because 

t h e y  th ink  a f i e l d  i s  a sc ience  t o  the extent that  i t s  fundamental elements 

are described i n  mathematical terms. Measurement i s  a key element. Agreed 

upon s tandards  of measurement i s  another.  I n  t h a t  sense,  a t a i l o r  may be 

more of a s c i e n t i s t  than some of those  who would p ro fes s  t o  be information 

s c i e n t i s t s .  However, pseudo mathematics i s  not  needed (2). The key element 

i s  t h e  app l i ca t ion  of t h e  s c i e n t i f i c  method. A sc ience  i s  an organized 

body of knowledge wherein t h e  " s c i e n t i f i c  method" i s  appl ied i n  order  t o  

cha l lenge  and upgrade e x i s t i n g  t h e o r i e s ,  pos tu l a t e s ,  and data. 

Now I have an extremely d i f f i c u l t  task before me tonight because 

I could spend hours discuss ing  t h e  na ture  of sc ience  information alone. 

Obviously, sc ience  depends on information -- i ts  accumulation, c o r r e l a t i o n ,  

modif icat ion,  syn thes i s ,  etc. In  an e d i t o r i a l  I wrote sometime ago i n  

Current Contents,  I spoke about t h i s  problem. 

A r e  t h e  Information Sc ien t i s t s ?"  ( 3 ) .  

The e d i t o r i a l  was e n t i t l e d  '"Tho 

It might jus t  as e a s i l y  have been 

e n t i t l e d  "Who A r e  t h e  Science Information Specia l i s t s?" .  The theme of my 



e d i t o r i a l  w a s  simple. Every so-called labora tory  s c i e n t i s t  today i s  t h e  

p o t e n t i a l  information s c i e n t i s t  of tomorrow, S c i e n t i s t s  have always 

deal t  w i t h  information. T h e i r  l i v e s  have been spent i n  c r e a t i n g  and using 

i t ,  The important d i f f e rence  i s  t h a t  today many s c i e n t i s t s  no longer  have 

t o  create information i n  t h e  labora tory  -- f o r  severa l  reasons. E i t h e r  

someone has  already c rea t ed  t h e  information t h e y  need, o r  by s u i t a b l e  

manipulation of e x i s t i n g  f i l e s  of information, t h e  desired information 

can be c rea ted .  Don't misunderstand me .  W e  w i l l  s t i l l  have t o  create 

enormous q u a n t i t i e s  of new information i n  t h e  l a b o r a t o r i e s  -- espec ia l ly  

i n  what  has been described as t h e  w e t  sc iences  (4). 

I n  biology, where l i f e ' s  information s y s t e m s  are so dependent 

on water, w e  can characterize i n f o m a t i o n  as w e t ,  whereas the  information 

of the  physical  sc iences  i s  - dry. 

from w e t  earth biology t o  dry  space biology, I n  t h e  era of t h e  computer 

genera t ion  of dry s c i e n t i f i c  in fomat ion ,we are merely making a t r a n s i t i o n  

from t h e  old w e t  l abo ra to ry  information era. I r o n i c a l l y ,  t h e  computer 

t ha t  may accomplish this t a s k  may w e l l  be a w e t  computer i n s t ead  of 8 dry  

one. Water so lub le  chemicakmay provide t h e  memory u n i t s  rather than 

t r a n s i s t o r s ,  e l e c t r o n i c  tubes ,  and p r in t ed  c i r c u i t s .  In  f a c t ,  a whole 

group of new f ie lds  i s  u l t ima te ly  concerned w i t h  t h e  development of t h i s  

w e t  computer -- f o r  example, b ionics ,  blo-medical engineering, a r t i f i c i a l  

organs,  a r t i f i c i a l  i n t e l l i g e n c e  (automata). In  sho r t ,  our  w e t  computer i s  

probably going t o  be not  un l ike  a computer each one of u s  now possesses# 

- 
Exobiology epitomizes t h e  t r a n s i t i o n  



And so w e  come t o  ye t  another  one of t h e  information sc iences  -- t h e  study 

of t h e  brain.  

What then i s  t h e  d i f f e rence  between a labora tory  s c i e n t i s t  and 

a t h e o r e t i c a l  s c i e n t i s t ?  By my d e f i n i t i o n ,  the t r a n s i t i o n  from labora tory  

s c i e n t i s t  t o  t h e o r e t i c a l  s c i e n t i s t  might e a s i l y  be a measure of how much 

w e t  information t h e  s c i e n t i s t  uses  i n  c o n t r a s t  t o  dry  information. 

I don' t  th ink  i t  should be necessary f o r  m e  t o  t e l l  t h i s  audience 

about t h e  growth of s c i e n t i f i c  l i t e r a t u r e .  There i s  also a corresponding, 

bu t  not  necessa r i ly  propor t iona l ,  growth of s c i e n t i f i c  knowledge. In  e i ther  

event ,  t h e  amount of information i n  our  l ibrar ies  and i n  our bra ins  has 

increased t o  t h e  poin t  where f a n t a s t i c  oppor tun i t i e s  e x i s t  f o r  t h e  t h e o r e t i c a l  

s c i e n t i s t  or ,  i f  you p r e f e r ,  t h e  sc ience  information s p e c i a l i s t .  

Is Information Science? 

I ' ve  t o l d  you about people who deal i n  sc ience infoxmat ion  -- the 
information of science.  What about t h e  second f a c e t  of my t a l k  -- Is I n f o r  

mation science? While I d id  not  earlier take t h e  t roub le  t o  be very p rec i se  

about a d e f i n i t i o n  of t h e  word science,  i t  i s  going t o  be necessary f o r  m e  

t o  do so i n  d i scuss ing  t h e  term information. Information i s  a s t range  and 

wonderful phenomenon. The word information, you might say,  is f u l l  of 

information -- l i k e  t a l k i n g  about "what i s  t h e  meaning of meaning?" 

Since I have been t a lk ing  about i n f o m a t i o n  science,  you might 

reasonably expect m e  t o  be ab le  t o  be very p rec i se  about t h e  meaning of 

information, e s p e c i a l l y  i f  I am going t o  claim t h a t  information sc ience  i s  



a l eg i t ima te  term, If  X say i t  i s  t h e  science of information, then why 

i s  i n f o m a t i o n  so vague? 

Information i s  an e n t i t y  apa r t  from t h e  means by which i t  i s  

processed, t h e  symbols by which i t  i s  represented, o r  t h e  responses made 

t o  it, Information i s  i n  some respec t  l i k e  numbers i n  mathematics, I t  

expresses r e l a t ionsh ip ,  One could say t h a t  t h e  f i r s t  binary representa t ion  

i n  l i f e  was made when God crea ted ,  i n  t h e  beginning, heaven and earth, Had 

a Boolean mathematician w r i t t e n  t h e  B i b l e ,  he might have opened w i t h :  

the  beginning God crea ted  p lus  and minus, o r  zero and one, I n  so doing, 

he c rea ted  a means of conveying information, God then went on to create a 

number of addi t iona l  binary information states such as n ight  and day, man 

and woman, good and e v i l .  Boolean formulations happen t o  be convenient 

ones s ince  most d i g i t a l  computers are constructed on t h e  binary pr inc ip le .  

But su re ly  an equally good case might be made for a t e rna ry  o r  quarternary 

b a s i s  of information, Detailed cons idera t ion  of t h i s  problem is, indeed, 

t h e  realm of pure mathematics, and I only br ing  it  up here because I don't 

th ink  w e  can a r t i f i c i a l l y  separa te  infoxmation theory from information 

science fo r  an i n d e f i n i t e  period. I t  j u s t  happens t o  be more convenient 

t o  do t ha t  f o r  t h e  moment. Professor Joshua Lederberg ha5 c o r r e c t l y  s t a t e d  

tha t  molecular biology, of which I sha l l  say more la ter ,  is a co ro l l a ry  of 

information theory ( 5 ) .  Simi lar ly ,  information science i s  a l s o  a co ro l l a ry  

of information theory. 

In  



In  an extremely i n t e r e s t i n g  d i scuss ion  of information,  

t i  Paul Henshaw (6) l as t  year  d i scussed  Information Per Se" but  

t t  never grappled with t h e  ques t ion  What - is information?" H e  d i d  

s ta te  t h a t  in format ion  can be regarded as e x i s t i n g  i n  p i eces  o r  

concepts  bu t  probably not  as u n i t s .  H e  a l s o  s a i d :  

"Information can be t r ansmi t t ed  and s to red  by means 
of impulses and symbols, bu t  i t  e x e r t s  an in f luence  only 
a f t e r  removal from t h e  encoded message and i n t e r a c t i o n  
wi th  o t h e r  information,  as can happen i n  a ce l l ,  a b r a i n  
o r  a computer, 

"Information, as such, i s  not  amenable t o  q u a n t i t a t i o n  
i n  a manner comparable wi th  t h a t  which a p p l i e s  t o  e n t i t i e s  
having f o r c e ,  mass o r  color. 

"Information c o n s i s t s  of d a t a ,  e s p e c i a l l y  un re l a t ed  
f ac t s  o r  s t a t i s t i c s . ' '  

I a m  s o r r y  t o  d isappoin t  those  of you who may have been l ed  

t o  be l i eve  t h a t  I would, i n  f a c t ,  g i v e  you a b e t t e r  account of what 

information is. I t  i s  easier t o  say w h a t  i t  i s  not .  But whatever - 

i t  is ,  a very r e spec tab le  number of r e spec tab le  s c i e n t i s t s ,  and I 

inc lude  myself i n  t h a t  ca tegory ,  feel t h a t  information i s  a phenomenon 

common t o  a l l  t h e  classical  c a t e g o r i e s  of sc ience ;  and, t h e r e f o r e ,  i t  

w i l l  he  of some value fcr you as information r e t r i e v e r s  and d isseminators  

and o rgan ize r s  t o  have brought t oge the r  i n  one l i s t  some major areas of 

c l a s s i c a l  s c i e n t i f i c  i n t e r e s t  t h a t  sha re  t h i s  h igh ly  accentuated i n t e r e s t  

_I 

i n  t h i s  unknown q u a n t i t y  called information. 

t t  The remainder of my l e c t u r e  might w e l l  be e n t i t l e d  From Euphenics 

t o  Euphoria." An a l t e r n a t i v e  t i t l e  might be t h e  "Grammar  of L i f e  and 

? ?  Science.  

My task i s  not  easy because I must not only be b r i e f  and 



succ inc t ,  but I also must assume you know enough about t h e  var ious 

classical f i e l d s ,  t o  which I w i l l  a l l ude ,  t o  see t h e  thread of my 

main argument. 

Many of you have heard t h e  s t o r y  about t h e  as t ronaut  who 

landed on Mars and encountered a bui ld ing  t h a t  looked very much l i k e  

a computer i n s t a l l a t i o n .  A t  t h e  computer console sat a very a t t r a c t i v e  

information s p e c i a l i s t .  To one s ide ,  a group of people were wai t ing 

a t  t h e  end of a long chute.  Our f u t u r e  l i b r a r i a n ,  t h e  information 

s p e c i a l i s t ,  was bus i ly  press ing  but tons,  In  a few moments, t h e  c r y  

of a b e a u t i f u l  p e r f e c t l y  formed 15-pound baby w a s  heard, and t h e  

crowd cheered. The rest of t h e  s t o r y  involves  a somewhat humorous 

comparison of t h e  Martian and Ear th ly  methods o f  procreat ion.  The 

main po in t ,  however, i s  t h a t  t h e  Martians a l s o  used t h e  same computer 

t o  r e t r i e v e  ideal documents. 

The ideal baby had a l l  those  eugenic characteristics desired 

by soc ie ty .  

genotype. However, t h e  baby a l s o  had t h e  i d e a l  euphenic spec i f i ca t ions  

s t i p u l a t e d  by h i s  parents"--the Martian community. Euphenics, a term 

invented by Professor  Lederberg, concerns t h e  s e l e c t i v e  breeding of 

phenotypes-of i nd iv idua l s  ( 7 ) .  Euphenics i s  concerned w i t h  t h e  

complex grammar of l i f e - t h e  gene t ic  black box which genera tes  phenotypes, 

Eugenics i s  concerned with t h e  s e l e c t i v e  breeding of t h e  

? t  

I n  a r e t r i e v a l  system, t h e  i d e a l  document w i l l  presumably be 

t h e  document t h a t  conta ins  p rec i se ly  the information t h a t  t h e  requestor  

wants. For a l l  i n t e n t s  and purposes, t h e  i d e a l  computer i s  t h e  machine 

H, G, W e l l s  had i n  mind when he wrote about t h e  World Brain. I n  a recent  

paper, I discussed why the  c i t a t i o n  index i s  t h e  f i r s t  g i a n t  s t e p  on t h e  

way towards t h e  World Brain ( 8 ) .  



The ideal computer system, presumably, w i l l  be able t o  supply 

i d e a l  documents, t h a t  is, documents conta in ing  p r e c i s e  answers t o  ideal 

and p r e c i s e  ques t ions ,  

I t ' s  t h e  non-ideal  ques t ion  (and t o  a lesser e x t e n t  document) t h a t  plagues 

t h e  information systems designer .  

Presumably e x i s t i n g  computers could do t h i s  now. 

Molecular biology, about which you have heard so much, i s  t h e  

f a n t a s t i c  inbreeding of biochemistry w i t h  classical g e n e t i c s  and t h e  

phys ica l  sc iences .  

than molecular biology because t h e  tern - DNA o r  t h e  term desoxyribonucleic  

acid 

s u r e l y ,  you have heard t h a t  molecular b i o l o g i s t s  are t r y i n g  t o  unravel  

t h e  so-called secret code of l i f e .  

double meaning because i t  r e f e r s  s imultaneously t o  our  f u t u r e  a b i l i t y  t o  

conceive ideal babies  as w e l l  as t o  our  f u t u r e  a b i l i t y  t o  a l te r  o r  c o n t r o l  

l i f e  as expressed i n  phenotypes l i k e  you and m e .  

b iology w i l l  a f fect  our  understanding of a l l  of 

i nc lud ing  b i r t h ,  growth, disease, aging, and death.  

Some of you w i l l  even f i n d  t h e  t e r m  7 DNA more meaningful 

has been around much longer  than  t h e  term molecular biology. And 

This  phrase "code of l i f e "  h a s  a 

I n  short ,  molecular 

1 1  l i f e ' s "  processes  

Now as t h e  t h i r d  i d e a l  information s ta te ,  i n  add i t ion  t o  i d e a l  

babies and ideal  documents, I should l i k e  t o  r e f e r  t o  t h a t  human func t ion  

called language, the s tudy of which i s  called l i n g u i s t i c s .  L ingu i s t i c s  

i s  concerned, i n  p a r t ,  w i t h  t h e  w r i t i n g  of grammars. Grammars a r e  rule 

books which  t e l l  us how t o  w r i t e  ideal sentences.  Given a s u f f i c i e n t l y  

detai led grammar, one could t h e o r e t i c a l l y  w r i t e  any well-formed o r  

grammatical sentence.  The i d e a l  sentence,  however, would not  only  be 

well-formed but  a l s o  would be meaningful. and unambiguous. The re la t ion-  

s h i p  of l i n g u i s t i c s  t o  information sc i ence  has  become f a i r l y  obvious so 

I don ' t  in tend  t o  e l a b o r a t e  t h i s  po in t  i n  g r e a t  d e t a i l .  



Modern l i n g u i s t i c  theory  is concerned w i t h  t h e  f a n t a s t i c  

a b i l i t y  of man t o  use  his b r a i n  t o  command k j s  tongue t o  produce 

t h e  r i g h t  u t t e r a n c e s  under a given set of c i rcumstances.  These 

fundamental l i n g u i s t i c  p rocesses  w i l l  be better understood as w e  

g a i n  g r e a t e r  i n s i g h t  i n  molecular  neurobiology. 

A f o u r t h  i d e a l  s ta te  necessary  t o  my argument is  t h e  domain 

of chemistry-the chemical compound. The s tudy  of chemis t ry ,  I submit,  

i s  t h e  s tudy  of t h e  grammar of chemistry-the r u l e  book, t h e  cookbook, 

t h e  grammar of chemical syn thes i s .  Obviously molecular  b i o l o g i s t s  

are very  much i n t e r e s t e d  i n  t h e  gramn;ar o f  biochemis t ry ,  how p r o t e i n  

i s  syn thes i zed ,  and they  are aware t h a t  it i s  a f a n t a s t i c a l l y  complex 

grammar a t  t h a t .  But t hey  should not  be discouraged because i t  i s  

na ive  t o  assume t h a t  w e  know more about t h e  grammar of Engl i sh  than  

w e  do about t h e  grammar of biology simply because w e  have been 

s tudying  grammar f o r  c e n t u r i e s  and only r e c e n t l y  began t h e  s tudy  of 

molecular  biology.  Indeed, i n  t h e  f e w  y e a r s  t h a t  1 have thought about 

t h e  r e l a t i o n s h i p  of g e n e t i c s  t o  l i n g u i s t i c s ,  3. have become convinced 

t h a t  i t  w i l l  probably be t h e  molecular  b i o l o g i s t s  who w i l l  r e v o l u t i o n i z e  

l i n g u i s t i c s  and no t  v i c e  versa .  1 used t o  th ink  o therwise .  

As a brief aside, I might mention t h a t  P ro fes so r  Saul  Gorn 

has  used some i n t e r e s t i n g  terminology t o  describe components i n  i n f o p  

rnation systems. H e  calls people ,  machines, and programmed proceduresl-  

in format ion  processors .  B i o l o g i s t s  would add t o  t h i s  ca t egory  a l l  

lower animal organisms. P ro fes so r  Gorn would a l s o  say  t h a t  t h e s e  i n f o r -  

mation p rocesso r s  ope ra t e  under t h e  c o n t r o l  of so-called command languages.  
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A f i f t h  ideal information s t a t e ,  and t h e  l a s t  I w i l l  d i s cuss  

ton igh t ,  concerns an area of which I have sa id  nothing so far. I t  i s  

t h e  ideal psychological state. According t o  one 's  prefer red  terminology, 

i t  is ,  on t h e  one hand, a problem i n  psychology and, on t h e  o t h e r  hand, 

a problem i n  psychoanalysis.  The greatest problem man faces  i n  t h e  near  

f u t u r e  i s  t h e  problem of choosing. Science has forced u s  i n t o  t h e  

uncomfortable dilemma of having t o  make dec i s ions  of choice. Picking 

and choosing an ideal baby involves  some very se r ious  soul searching. 

Picking and choosing an ideal document involves  some very se r ious  mind 

and l i b r a r y  searching,  T h i s  w i l l  be i nc reas ing ly  t r u e r  as our  l i b r a r i e s  

i nc rease  t h e i r  a b i l i t y  t o  provide d e t a i l e d  information r ap id ly  and 

cheaply-as i n  fact  l ibrar ies  become information centers .  But  i n  man's 

ques t  f o r  knowledge, t h e  most important information i s  indiv idua l  self- 

knowledge. Given t h e  prospect of i n d e f i n i t e  prolongat ion of l i f e ,  which 

i s  a top ic  of s e r i o u s  cons idera t ion  today, communal and self-knowledge 

become v i t a l .  What, af ter  a l l ,  i s  it t h a t  one wishes t o  preserve? Deep 

and c a r e f u l  probing of what; w e  are, o r  what w e  want t o  be, i s  v i t a l .  

Since t h e  ideal s ta te  of self-awareness i s  t h e  presumed goal  of psycho- 

ana lys i s ,  i t  i s  not  s u r p r i s i n g  t h a t  information processing i s  an a c t i v i t y  

of i nc reas ing  i n t e r e s t  t o  neurobio logis t s ,  psychologis ts ,  and psychoanalysts- 

o r  t o  use  a more general  t e r m ,  t h e  behavioral  s c i e n t i s t s .  I n  t h i s  contex t ,  

I would refer you tm the  work of James G. Miller (9)  on information overload. 

In  sho r t ,  much of t h e  mental disease w e  cope w i t h  today is  a r e s u l t  of 

ind iv idua l  and social i n a b i l i t y  t o  cope w i t h  i n f o m a t i o n .  

In  conclusion, I w i l l  quote from Henshaw-not because I d idn ' t  

say e s s e n t i a l l y  t h e  same th ings  many years  ago, but because quota t ion  does 



have a way of g iv ing  one 's  s ta tements  a b i t  of a u t h o r i t y ,  as Professor  

Steinbach said r e c e n t l y  i n  Science (10). I t  a l s o  g ives  you t h e  courage 

t o  say  t h i n g s  f o r  which people  may cal l  you a foo l .  I n  s h o r t ,  few of 

u s  l i k e  t o  be a lone  i n  h i s  b e l i e f s .  

Infoxmation sc i ence  i s  bur s t ing  on us ,  andwhile 
in format ion  sc i ence  is not  being heralded by events  
a s  spec tacu la r  as t h e  de tona t ion  of bombs o r  t h e  
o r b i t t i n g  of sa te l l i tes ,  i t s  in f luence ,  i t  appears 
l i k e l y ,  w i l l  have an impact f u l l y  as g r e a t ,  and p e r  
haps much more so. 

t t  

"The theme of in format ion  sc i ence  remains t h e  same. 
I t  i s  how systems, l i v i n g  o r  n o w l i v i n g ,  r e g u l a t e  them- 
s e l v e s ,  reproduce themselves,  l e a r n  and evolve." (11). 

If t h i s  sounds somewhat c y b e r n e t i c a l ,  i t  i s  no acc ident .  I n  

t h i s  connect ion,  i t  i s  important t o  remind you of Norbert Weiner's 

concept of te legraphing  a man (12). I n  t h i s  mechanis t ic  view of man, a 

completely precise informat iona l  p r o f i l e  of an ind iv idua l  could be encoded 

and t r ansmi t t ed  ac ross  a w i r e  o r  o t h e r  communication channel.  

Before I s t e p  down, however, I should l i k e  t o  say a few words 

i n  a somewhat sen t imenta l  vejn.  My long a s s o c i a t i o n  w i t h  l i b r a r i a n s  has 

always made m e  f e e l  comfortable  i n  t h e i r  presence.  I f r equen t ly  feel 

uncomfortable i n  t h e  presence of mathematicians because w e  speak d i f f e r e n t  

languages.  On t h e  o t h e r  hand, my f a m i l i a r i t y  w i t h  l i b r a r i a n s  has b.red 

a lov ing  contempt f o r  t h e i r  complacency and smugness. On the one haad, 

I have t h e  image of t h e  pub l i c  l i b r a r i a n  f i g h t i n g  for freedom of t h e  press; 

on t h e  o t h e r  hand, there i s  the image of t h e  f r u s t r a t e d  ind iv idua l  whose 

only  concern i s  keeping books on she lves  and c o l l e c t i n g  overdue f i n e s .  
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As l i b r a r i a n s ,  many of you have a r igh t  t o  r e s e n t  s t e r eo typed  images, 

bu t  you also have t o  admit t h a t  t h i s  i nage  i s  not  t h e  c r e a t i o n  of t h e  

n o v e l i s t s .  Unlike s c i e n t i s t s ,  whose pub l i c  image has been l a r g e l y  a 

c r e a t i o n  of t h e  s c i ence  f i c t i o n  w r i t e r s ,  l i b r a r i a n s  have themselves 

to blame f o r  much t h a t  h a s  happened o r  no t  happened t o  them. F u r  

example, a new d i r e c t o r  of an  important  l i b r a r y  w a s  r e c e n t l y  appointed. 

I heard no howls from l i b r a r i a n s  t h a t  t h i s  t a s k  requi red  a p ro fes s iona l  

l i b r a r i a n  of s t a t u r e  and expe r i ence ;o r  for t h a t  matter a t  l eas t  a man 

who had devoted himself  t o  one o r  nore a s p e c t s  02 t h e  i n f o m a t i o n  

problem i n  a unique w a y - i n  s h o r t ,  an i n f o m a t i o n  s c i e n t i s t .  

During t h e  past  decade, I have observed l i b r a r i a n s  qu ive r ing  

and quaking a t  t h e  thought  t h a t  machines w e r e  going t o  r e p l a c e  them. 

Ins t ead  of respoDding t o  t h e  cha l l enges  of automation,  many l i b r a r i a n s  

were t o o  busy defending t h e  no t ion  t h a t  l i b r a r i a n s  and l i b r a r y  sc i ence  

had long ago cons idered  t h e  fundamental problems o f  c la s s i f i ca t io r r - -  

t h a t  there w a s  r e a l l y  noth ing  new under  t h e  sun, whether  i t  be called 

documentation (which used t o  be a very  d i r t y  word i n  t h i s  bu i ld ing )  o r  

in format ion  sc ience .  

Who among you h a s  t h e  courage t o  r e a l l y  r e t h i n k  t h e  l i b r a r y  

problem--to recognize  t h a t  in format ion  s c i e n c e  i s  a much b igge r  problem 

t h a n  the  document handl ing  bus iness  known t o  t r a d i t i o n a l  l i b r a r y  science- 

i n  s h o r t ,  which of you i s  r e s i l i e n t  enough t o  change your name-to c a l l  

y o u r s e l f ,  i f  you w i l l ,  an informat ion  s c i e n t i s t .  Try it  ou t  f o r  size 

t h e  next  t i m e  you are asked what  you are. You may f i n d  t h a t  i n  t h e  
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explana t ion  you w i l l  have t o  g ive ,  you w i l l  have made a new p lace  f o r  

yourself  and your profession-both i n  your own mind and i n  those of 

your f e l low human beings.  Sooner o r  l a t e r  someone has t o  t a k e  a 

s tand ,  Surgeons w e r e  once called barbers, O b s t e t r i c i a n s  were once 

called midwives-in some p laces ,  midwives are s t i l l  popular ,  but  who 

i n  t h i s  audience would use  one i f  given t h e  choice  t o  use  a doctor .  

A rose i s  not  a r o s e  by any o t h e r  name-names are important.  
I_ - 
I f  my t a l k  here ton igh t  has  convinced only one o r  two of 

you t h a t  t h e  v i s t a s  of information sc i ence  are indeed e x c i t i n g  and 

c l o s e  t o  man's deepest  a s p i r a t i o n s ,  t hen  I w i l l  have been w e l l  rewarded 

f o r  my e f f o r t .  

My c l o s i n g  remarks are d i r e c t e d  t o  those  o f  you who are not  

s p e c i f i c a l l y  concerned w i t h  t h e  n a t u r a l  s c i ences .  

I n  1952 Gerald D. McDonald, Chief o f  t h e  American History 

Divis ion  of t h e  New York Publ ic  Library  wrote:  

"I l i k e  t o  be l i eve  t h a t  i n  t he  f i e l d  of t h e  humanities 
t h e  l i b r a r y  i s ,  and w i l l  cont inue  t o  be,  t h e  dominating 
scene of advanced research. t* 

H e  a l s o  said: 

" . . . the  more important phases of h i s  (humanist 's)  own 
research  w i l l  take p lace  i n  t h e  l abora to ry  o r  i n  t h e  field, 
w i t h  f requent  t r i p s ,  perhaps,  t o  t h e  United S t a t e s  Post 
Off ice ."  (13). 

I a m  no t  i n  a p o s i t i o n  t o  comment as t o  whether ,  during t h e  

p a s t  decade, there has been a g r e a t e r  tendency f o r  humanistic s cho la r s  

t o  use  t h e  l i b r a r i e s  less. I do know many f i e l d s  of t h e  so-called 

humanit ies  are so science-oriented t h a t  it i s  almost a r a t i o n a l i z a t i o n  



t o  p e r s i s t  i n  t h e  a r b i t r a r y  d i s t i n c t i o n  of humanistic vs.  s c i e n t i f i c .  I 

a l s o  know t h a t  many a c t i v i t i e s  i n  t h e  humanit ies  involve enormous f i e l d  

p r o j e c t s .  I f i n d  it rather i r o n i c a l  that  i t  should be t h e  n a t u r a l  

s c i ences ,  formerly so labora tory-or ien ted ,  which today are inc reas ing  

t h e i r  dependence upon l ibrar ies  and sources  of information.  However, 

t h i s  w i l l  only cont inue  t o  t h e  e x t e n t  t h a t  l i b r a r i e s  and information 

c e n t e r s  remain f r u i t f u l  sources  of information.  I t  was, among o t h e r  

reasons,  t h e  f a i l u r e  of l ibrar ies  t o  a d j u s t  t o  t h e  changing needs of 

t h e  humanit ies  and o t h e r  research areas t h a t  l i t e r a l l y  drove people t o  

seek s o l u t i o n s  o u t s i d e  t h e  l i b r a r y .  For tuna te ly ,  t h a t  s i t u a t i o n  has 

d r a s t i c a l l y  changed. We should a l l  be proud of t h e  pioneering roles 

t h a t  Drexel I n s t i t u t e  and t h e  Univers i ty  of Pennsylvania are playing 

i n  t h e  new and e x c i t i n g  domain of Information Science.  
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