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ABSTRACT 

This s tudy is concerned with the dif f icult ies encountered by 
casual  users w ish ing  to use In format ion Storage and Retrieval 
Systems. A casual  user i s  defined as  a professional w h o  does not 
have the time nor  des i re  to pursue in depth  study o f  the numerous 
and varied retr ieval sys tems .  H i s  needs zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAf o r  onl ine searching are 
on ly  occasional ,  and not  l imited to a part icular system. 

T h e  paper takes a c lose look at the state o f  the art of  
research concerned with aiding casual  users of  Information 
Storage and Retr ieva l  Systems. Cur ren t  experiments such as 
C O N I T ,  I IDA,  CITE and CCL are presented and discussed. Comnents 
and proposals  are o f fe red ,  specif ical ly in the areas o f  t ra in ing, 
learning and cost as  experienced by the casual  user. An 
extensive b ib l iography o f  recent works  o n  the subject fo l lows the 
text. 

KE'IM;oRDS 

Man/Machine In ter face,  In format ion Storage and Retr ieval Systems,  
Casua l  U s e r ,  User /Sys tem Interact ion,  C A I ,  C A T ,  Ass is tance,  H e l p ,  
C C L ,  C I T E ,  CONIT, I IDA,  LEXIS,  TRAIN. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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THE M4NIM4CHINE INTERFACE 

IN 

I WORMAT I ON RETR I zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAEVAL zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA: 

PROVIDING ACCESS zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
Tom 

CASUAL USER 

1 .  INTRODUCTION 

Th is  age w e  are living in has been labeled by many  as the 

" In format ion Age." Since the 1 9 6 0 ' s ,  w e  have seen a tremendous 

growth  in technology, wh ich  has made possible the creat ion zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  

onl ine retr ieval systems. It came right on t ime, because, 

s imul taneously ,  the quant i ty of  documents and publications 

avai lab le has exper ienced a n  expansion never seen before. There 

w o u l d  be n o  w a y  for the old structures - l ibraries and published 

indices - to keep up with such a growth,  if i t  were  not for the 

development  of  technology. However ,  all is not beauti ful for  the 

user: indeed,  data is avai lable m u c h  faster and more  complete,  

but so fhr  i t  has been necessary f o r  the user to retr ieve 

in format ion through a n  intermediary,  such as a l ibrar ian or  a n  

in format ion special ist.  Th i s  paper will study wha t  are the 

chal lenges to the untrained users of  onl ine retr ieval systems,  as 

well as the opt ions f o r  the future. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- 6 -  



2 .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBASTATIIJG THE PROBLEM 

Onl ine  retrieval systems have b e e n  very w e l l  accepted by the 

user comnuni ty ,  since their early debuts,  in the late zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA60's. The 

tremendous growth in technology wh ich  has happened in the 

computer f ie ld ,  has b e e n  reflected in all areas of data 

re t r ieva l ;  research in network ing,  re l iab i l i ty ,  memory size and 

speed,  al l  had  important and constructive consequences in the 

informat ion retrieval area. During the same period the number of 

databases has mul t ip l ied ,  as w e l l  as the number of records in 

every one of them. By the end of the 1 9 7 0 ' s ,  the number of 

onl ine searches per yea r ,  increased f rom 1 mi l l i on  to zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA2 mi l l ion  

and since then, the growth has kept the s a m e  fantastic 

progression. 

With the rapid prol i ferat ion of data avai lable o n  line, and 

the general acceptance by the general user comnunity of this w a y  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
of  search ing ,  n e w  problems have appeared. One of them is the 

di f f icu l ty  for an occasional  user to search a database 

ef fect ive ly ,  wi thout  human help such as f r o m  a professional 

searcher 6F a librarian. In order to access comnercial systems, 

the searcher must  f o l l ow  a rigid code: logging in procedures, 

man ipu la t ion  language, error messages and help online dif fer 

w ide l y  f r o m  one sys tem to another. All claim, to a cer ta in  

extent ,  to be "user fr iendly", (or even better "ergonomic!"), but 

- 7 -  



that is se ldom the opin ion of the end-user! zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
2 . 1  T h e  Intermediary zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

To remedy these di f f icul t ies,  a quite general  approach in 

business and universi ty environments i s  for  the person in need of  

informat ion to g o  to a professional searcher,  w e l l  trained for  

onl ine search ing,  and to use him as a n  "interface"! Genera l ly ,  

i t  is thought that only between 10% and 15% of  the searches 

being performed are performed by the end-users themselves 

[Wanger,  7 9 1 .  

H o w e v e r ,  for  reasons w h i c h  are explained in this report ,  i t  

c a n  be interesting for  users to per form the searches by 

themselves,  instead of  through a n  intermediary,  as the case 

no rma l l y  is .  T h e  advantages of  having a professional searcher 

w o r k i n g  onl ine are t remendous, there are n o  doubts about that ;  

but some di f f icul t ies ex is t ,  such  as conxnunication between user 

and searcher ,  t ime f rame,  avai labi l i ty  o f  each party,  and other 

incompat ib i l i t ies.  Fur thermore,  the user could very we l l  benefit 

f r o m  hanb=on exper ience, and even  retr ieve information 

"accidental ly", perhaps by discover ing n e w  keywords wh i l e  onl ine 

or mod i f y ing  search strategies w h i l e  online. 

- 8 -  



2.2 Probrems and Chal lenges 

I t  i s  also important for the reader to real ize that the 

success and the growth of interactive bibl iographic retr ieval 

systems have been such that users,  in recent years ,  have found 

themselves facing huge chal lenges. The di f ference between the 

systems avai lab le,  their organizat ions,  indices,  thesauri,  

retr ieval  languages and procedures make occasional searching 

qui te  a n  enterprise. Some k ind of  standardizat ion zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi s  clear ly 

overdue,  but ,  in the meant ime,  what  should be done? 

Recently, m a n y  efforts have been made to make  onl ine 

bibl iographic retr ieval systems easier to use by the end user. 

In f ac t ,  since the ear ly days of  computers,  designers have 

at tempted to befr iend the users: f r o m  user training and onl ine 

he lp ,  to the use of  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAa "mouse," the promises are many. However ,  

problems remain,  and w e  will examine the ones users o f  online 

retr ieval  systems encounter. 

In the retr ieval  systems,  the prob lem is twofold: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

( 1 )  On one hand,  i t  i s  extremely d i f f icu l t ,  if at all 

poss ib le ,  f o r  the end user ,  to per form searches w e l l  

and ef f ic ient ly ,  i f  he  has  not  acquired some k ind  o f  

pract ice,  and even expert ise in the system he w ishes  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- 9 -  



- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAto use. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  On the other hand,  h o w  is he to acquire this 

experience if h is searching needs are not only 

occasional ,  but a lso require the use of various 

sy zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAs t ems ? 

H e r e  is a perfect "Catch 2 2 " ,  w h i c h  m a n y  have tr ied to 

c i rcumvent .  Th is  paper will study the di f ferent approaches 

poss ib le ,  in order to resolve the problems facing a casual user 

des i r ing to search informat ion onl ine by himself.  

2.3 The Casual  User  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
A user ,  let's say  a s c i e n t i s t ,  whose searching needs are 

on ly  occasional  does not w i s h  to spend long and repeti t ive 

sess ions learning h o w  to use a specif ic system. He could very 

w e l l  do i t ,  as his  intel lectual facul t ies are not in quest ion,  

but he  does  not have the t ime - nor the des i re  - to study query 

languages he will use only  one or  two t imes a year.  

- - 

For the purpose o f  this paper,  a person whose  knowledge in 

onl ine retr ieval  is l imi ted,  and whose extent of  experience in 

th is f o r m  of  search is on ly  minimal and occasional ,  will be 

def ined as a "casual user". T h e  casual user's understanding o f  

- l o  - 



the sys tem is l imited to the general ized concepts of  records,  

indexes or  keywords. Throughout  this paper,  and unless specified 

otherwise,  a "user" will m e a n  a "casual user" as  defined above. 

Let's observe a casual  user wish ing to have access to a 

retr ieval system. H e  i s  unfamil iar with the search procedures, 

the comnand language, the database. Even m o r e ,  he could be a 

nov ice in the use o f  a terminal or logging in procedures. H e  

needs help! T h e  mos t  l ikely opt ion for  him, at  th is point ,  is to 

g o  to a professional "searcher" zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( 1 )  and formulate h is  wishes.  

However ,  a p rob lem o f  conmunicat ion will rap id ly  take place if 

the profess ional  searcher does not have some knowledge in the 

scientist's f ield. T h e  best so lu t ion,  in order to  remedy this 

speci f ic  d i f f icu l ty ,  is for  the two of them to w o r k  and search 

together. O f  course ,  the so lut ion i s  far  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAf rom ideal ( 2 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA: a gap 

s t i l l  ex is ts  between the two,  and f rust ra t ion is qui te  l ikely if 

er rors  or  de lays  result. W h a t  is  more ,  the user always needs h is  

in format ion "inmediately", w h e n  the professional has  some "other 

urgent  ma t te rs  to attend to ,  before proceeding with this 

request  ..." 
- - 

( 1 )  In a univers i ty  env i ronment ,  a l ibrarian wou ld  have the 
appropr ia te  training. 

( 2 )  E v e n  if it i s  the mos t  recomnended approach. 



2 . 4  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA"LeaTe the Casual  User  Alone!" 

T h u s ,  there exist many cases when the user ,  the "scientist" 

f r o m  above,  wou ld  like to per form his searches by himself. By 

doing s o ,  he will have more  f reedom and he will get the feeling 

o f  mov ing  in "terra cognita": af ter  a l l ,  those formulas,  those 

scient i f ic  names,  if they have no meanings to the l ibrarians, 

they should have some for him... Above a l l ,  performing h is  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAown 

search ,  the user has the opportuni ty to "browse" through the 

records,  like he wou ld  do  about l ibrary shelves. I t  is because 

o f  all these points ,  that i t  has become interesting to 

invest igate the feasibi l i ty  of systems wh ich  wou ld  a l l ow  casual 

users to search the databases wi thout  external help. 

H o w e v e r ,  as w e  will s e e ,  the opt ions and the problems are 

numerous.  The opt ions are ,  for example,  to t ra in  the occasional 

user  in a quick and easy w a y ,  but the problems there are too 

clear: w h i c h  shortcuts are acceptable? Others  opt ions are to 

s impl i fy  the language(s1 needed to access a system. As long as 

some "standard languages" d o  not ex is t ,  wou ld  i t  not  be good to 

have a larfguage al lowing access to di f ferent systems? I t  wou ld  

a lso be valuable to have interfaces "counseling" the users,  

before sending the quer ies to the comnercial system: users wou ld  

save t ime,  money  and m u c h  irr i tat ion. Those solut ions have been 

invest igated a l ready,  and this paper will detai l  t hem t o  the 



reader ,  With their good and their bad points. Other  ways  are 

open ,  as will also be shown. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
2 . 5  Goa l  o f  the Paper 

T h e  author o f  this paper f i rmly bel ieves that onl ine sys tem 

searches benefi t  f r o m  user involvement. Thus  this paper is going 

to study zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAways to guide a n  inexperienced user through the m a z e  o f  

the searching wor ld .  I t  is f i rst  going to study the quest ion of  

training the users,  and then di f ferent systems w h i c h  have been 

real ized dur ing the past f e w  y e a r s ,  al l  in the hope of  curing the 

unfr iendl iness o f  retr ieval systems toward inexper ienced users. 

F ina l l y ,  the author will offer some personal remarks,  comnents,  

predict ions for  the near  fu ture,  as  w e l l  a s  some guidel ines for  

user-fr iendly systems. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
3. EDUCATION 

T h e  easiest w a y  to have users able to fu l ly  use a system, is 

to give t h e m  some k ind  o f  formal training. M o s t  comnercial 

system’s vendors will be pleased to send representat ives of  their  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- - 

organizat ions,  i n  order to t ra in  the future users. For  several  

days ,  within zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAa c lassroom o r  onl ine using some “canned example,”  

the naive users will slowly lose their innocence! 

- 13 - 



Manua ls  are also of  great va lue,  of  course,  and should 

a lways be avai lable. They  descr ibe,  hopeful ly in laymen's terms 

the h o w  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- and sometimes the why - of each comnand. If the 

instruct ion manuals  are considered insuff icient o r ,  more  of ten,  

too complex for beginners,  simpler guides are avai lab le,  

explaining comnands step by step. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( 1 )  

Th is  paper stated ear l ier ,  however ,  that a casual user does 

not have the time nor the desire to s i t  in a formal c lassroom in 

order to be taught all the tr icks and short cuts of  a sys tem he 

will use only  once or twice a year.  In this sect ion,  the reader 

will f ind only a qu ick overv iew o f  some o f  the most  original 

approaches. 

3 . 1  CAI ICAL  or Computer  Assisted Instruct ion/Computer A ided 

Learn ing 

In this sect ion,  the reader i s  invited to consider that some 

f o r m  o f  training seems indispensable for  any user: the quest ion 

is h o w  l i t t le is enough,  and h o w  in depth can  i t  be wi thout  

bother ing-€he casual  u s e r .  For these reasons,  the formal type of 

t ra in ing is not analyzed in this study. T h e  l i terature o n  the zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 1 )  For  example,  Robert  Laurence wro te  a "Self Teaching Exercise" 
for  LEXIS ,  w h i c h  i s  a textbook at the Univers i ty  o f  I l l inois L a w  
School  [Laurence, 7 8 1 .  



subject fe fe rs  to Computer  Ass is ted Inst ruct ion (CAI), to 

descr ibe training offered online. There  are two types of  

instruct ion w h i c h  can be dif ferentiated: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 1 )  T h e  first type is the instruct ion a s  offered by a n  

onl ine system. TRAIN, for  example,  is offered onl ine 

by DIALOG. Th is  category has  no t  been specif ical ly 

designed for  casual  users ,  and i t  i s  o f ten  time 

consuming and expensive. Thus  i t  will on ly  be 

ment ioned here. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  T h e  second type i s  CAI as a "canned exercise". I n  

this case,  the student is instructed of f l ine,  by zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA: 

examples and exerc ises,  using s imulat ion,  emulat ion o f  

a system, o r  a subset o f  a system's databases. T h i s  

so lut ion has  the double advantage o f  being cheaper  

and ,  potent ia l ly ,  m o r e  individual ized (ie: des igned 

for a specif ic c lass o f  users). In th is c lass ,  one of  

the m o s t  interesting and mos t  successful cases is the 

TRAINER, descr ibed below. - - 

3.2 TRAINER 

T h e  Un ivers i ty  o f  P i t t sburgh has  a C A I  system, ca l led the 

TRAINER system, w h i c h  has  been in opera t ion  s ince 1978 [Caruso, 



781. I t  ‘ p rov ides  b o t h  i n s t r u c t i o n  a n d  t r a i n i n g  f o r  o n l i n e  

s e a r c h i n g ,  a n d  t e a c h e s  u s e r s ,  by  e m u l a t i o n ,  h o w  t o  u s e  a 

r e t r i e v a l  s y s t e m .  T h a t  i s ,  i t  s i m u l a t e s  t h e  f u n c t i o n s  o f  

r e t r i e v a l  s y s t e m s ,  a n d  a l l o w s  u s e r s  t o  o b t a i n  t r a i n i n g ,  w i t h o u t  

u s i n g  e x p e n s i v e  cornnercial s e r v i c e  c o n n e c t  t i m e  a n d  t e l e p h o n e  

c o n n e c t i o n s .  

TRAINER w a s  d e v e l o p e d  by  E l a i n e  C a r u s o ,  u n d e r  a n  NSF G r a n t  

[ C a r u s o ,  771. I t  h e l p s  u s e r s  t o  l e a r n  h o w  t o  a c c e s s  a s y s t e m  a n d  

o p e r a t e  s e a r c h e s  in a n  e c o n o m i c a l  w a y ,  with f e e d b a c k ,  a n d  n o  t i m e  

p r e s s u r e ,  b e c a u s e  the  t r a i n e e  i s  n o t  c o n n e c t e d  to  c o m n e r i c a l  

s y s t e m s  w h i l e  e x e r i m e n t i n g .  T h e  T R I A N E R  s y s t e m  t e a c h e s  u s e r s  to  

o p e r a t e  r e t r i e v a l  s y s t e m s  by  e m u l a t i n g  t h e m  o n  a s t a n d  a l o n e  

c o m p u t e r .  

T h e  u s e r  c a n  u s e  D I A L O G - l i k e  c o m n a n d s ,  o r  O R B I T - l i k e  

c o m n a n d s  in o r d e r  to  e m u l a t e  a c t u a l  s e a r c h e s .  T h e  s e a r c h e s  a r e  

p e r f o r m e d  o n  a s u b s e t  o f  L o c k e e d  ( f o r  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBADIALOG) a n d  SDC ( f o r  

ORBIT), a c c e s s i n g  3 d a t a  f i l e s ,  a n d  t h e  e n t i r e  s e s s i o n  l o o k s  l i ke  

r e a l  DIALOG a n d / o r  ORBIT. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

A u s e r  w h o  d o e s  n o t  w i s h  to ,  or  c a n  n o t  s p e n d  t i m e  in a 

c l a s s r o o m ,  bu t  w o u l d  b e n e f i t  f r o m  a s e s s i o n  o f  t r a i n i n g ,  w o u l d  be  

a g o o d  c a n d i d a t e  f o r  TRAINER. At h i s  own p a c e ,  h e  c o u l d  c h o o s e  

a n y  o f  t h e  s e v e n  i n s t r u c t i o n  m o d u l e s  a v a i l a b l e ,  o r  d i r e c t l y  g o  t o  

- 16 - 



the emulaf ion modu les ,  and start  famil iar izing himself with them. 

T h e  advantages are reduced cos t ,  because no  onl ine 

connect ions with the commercial systems are  required (1) and 

conven ience,  as the user gets  trained o n  two w i d e l y  used systems,  

at h is  own speed and w h e n  he wishes.  W h a t  is m o r e ,  a casual user 

c a n  eas i ly  select the TRAINER’S exercises he  needs,  and get 

in format ion and training on ,  and only  on ,  a part icular subset. 

T h e  capabi l i t ies  offered by individual ized training are one o f  

the requi rements needed in order  to please a casual  user. 

H o w e v e r ,  there exists some important l imitat ions, the ma jo r  

one being that the training i s  done o n  a very restr ict ive subset 

o f  the databases. A l so ,  the code is w r i t t en  in ANSI FORTRAN,  

cer ta in ly  not  the best choice for  data and str ing processing. 

A l s o ,  the portabi l i ty o f  the sys tem is far f r o m  being adequate: 

the TRAINER runs at Univers i ty  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  Pi t tsburgh,  on a PDP 11/40 and 

m a n y  at tempts to export the sys tem have only  shown that TRAINER 

l ikes DEC best [Caruso, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA8 1 ] !  

Af te r  this very rapid ove rv iew  o f  wha t  k ind  o f  training is 

ava i lab le  on l ine to the casual  user ,  the nex t  chapter of th is zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- - 

paper  is go ing to take a c lose look at the w a y  some systems have 

(1) TRAINER is avai lable fo r  dial-up access through the 
educat ional  ne twork  EDUNET/TELENET. 
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approached the prob lem zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  casual users desir ing hands-on 

experience. 

4. STATE OF THE ART 

In the next f e w  sect ions,  some systems,  research and 

exper iments will be presented. Each  one o f  them has  been 

se lected because its part icular approach in handling casual  users 

is or ig ina l  and o f  importance. The  selection w a s  also based upon 

the avai lab i l i ty  o f  l i terature and published material.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( 1 )  

F i r s t ,  LEXIS will be presented as  a comnercial sys tem 

intended fo r  a casual  user comnunity. T h e n  CONIT, a research 

project at MIT, will be explained and will s h o w  h o w  i t  is 

poss ib le  fo r  a user to access m a n y  retr ieval systems using a 

s ing le language and a set o f  procedures. IIDA, f r o m  Drexe l  

Un ive rs i t y  will g ive the example o f  a sys tem helping the searcher 

to search  “well”. F ina l ly  CITE will give a n  example o f  a natural 

language approach. 

I 

( 1 )  W h i c h  expla in  the number o f  NSF grants  studied in this report 



4 . 1  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBALEXIS 

4 . 1 . 1  Presentat ion 

T h e  f i rs t  sys tem this paper has chosen to study is LEXIS. 

There are m a n y  reasons for this choice,  the m o s t  important one is 

the fact that LEXIS has,  indeed, been created for  a "casual user" 

comnuni ty ,  as  def ined earlier. Another reason is the w ide  

acceptance zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  this system in this country and overseas. Final ly 

the ease of  u s e ,  and the l i t t le training required makes  the 

exper ience w o r t h  being studied. 

O n e  o f  the mos t  successful examples o f  onl ine retrieval 

sys tem fo r  casual  users i s  given by M e a d  Data Central's LEXIS, 

and the newer NEXIS and LEXPAT, (however,  for  the present study, 

only LEXIS will be discussed, as  the 3 systems are quite s imi lar ,  

and L U I S  is by  far  both better known,  and m o r e  heavi ly used). 

LEXIS w a s  created in 1967 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( 1 )  and started its nationwide 

expansion in 1 9 7 3 .  I t  w a s  designed to be  a n  interactive 

t ime-sharing system, special ly mo lded  for  lawyers' use. I ts 

databases conta in  full text o f  a l l  federal cases ,  as  we l l  a s  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- - 

state cases in dozen  of  states,  and other special ized l ibraries. 

(1 )  Back  then,  LEXIS w a s  k n o w n  as  OBAR ("Ohio Bar Automated 
Research"). 
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T h e  user  has a lso access,  with special b i l l ing,  to DIALOG, New 

York  T imes  Informat ion Bank,  Encyclopaedia Br i tannica and NEXIS. 

T h e  hardware and retr ieval procedures have been designed w i th  the 

legal cornuni ty in m i n d ,  and the legal comnunity is a perfect 

example of  a comnunity o f  “casual users”  as descr ibed above. 

Lawyers are professionals,  w h o  certainly feel that their time i s  

valuable -at least ,  i t  is expensive!-. They  do  k n o w  h o w  to 

search,  as they are  fami l iar  with the concepts o f  keywords,  

indices and abstracts wh ich  they use in their l ibrar ies,  but most  

of  t hem a r e  computer- i l l i terates. LEXIS answers most  o f  the 

legal comnunity ’s needs. 

By the end of  1 9 8 3 ,  LEXIS functioned o n  two Amdahl zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA5 8 6 0  : 

main f rames ,  located in the Mead  Center, in Day ton ,  Ohio.  The 

network is the Med-Net  Network and the terminals needed by the 

users are owned by LEXIS (however,  because compet i t ion is n o w  

shaking the market  ( 1 )  , LEXIS is n o w  also avai lable to the 

owners o f  IIWl zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAPCs, IIWl zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA3101,  I IMD isp lay -Wr i te r  and Telev ideo 9 5 0  

terminals). 

- - 
4.1.2 Searching LEXIS 

( 1 )  Note:  In  the US, compet i t ion to LEXIS is composed mainly of  
WESTLAW, JURIS (Justice Retr ieval  and Inquiry Systems), AUTO-CITE 
(Automated C i ta t ion  Test ing Service) and F L I T E  (Federal Legal  
In format ion Through Electronics). 



----------- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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A LEXIS user will typical ly search w o r d s  o r  sentences within 

a tex t ;  Boo lean logic is used,  and a f e w  conmon words  are 

el iminated. I t  i s  a full-text system, with n o  pre-indexing, and 

therefore the user c a n  search the entire text for  a word  or  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAa 

sentence. But wha t  makes  LEXIS especial ly interesting, and that 

is why i t  is d iscussed in this paper ,  is its abi l i ty to 

communicate in pla in  English. The  funct ion keys  are numerous and 

c lear ly  marked.  Fo r  example,  some are labelled: NEXT PAGE, NEXT 

C A S E ,  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAHEI-P , C ” G E  FILE ,  CIIANGE LIBRARY . . . 

T h e  fo l lowing funct ion keys  are w o r t h  being mentioned: 

( 1 )  FULL disp lays the full text. 

( 2 )  CITE gives t i t le ,  date and formal c i ta t ion 

( 3 )  KWIC shows searchword in context zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( 2 5  words)  

( 4 )  THESAURUS will suggest synonymous,  re la ted terms. 

( S )  CLIENT will h e l p  bil l ing cl ient to relevant searches. 

- - 
LEXIS al lows features w h i c h  are qu i te  interesting, all very  

easy to  u s e ,  such as  a search in a range,  w h e r e  the user can  f ind  

a keyword  within ”n” w o r d s  o f  another keyword.  

- 2 1  - 



For  example: 'louisiana w/5 university' will retr ieve all 

occurrences o f  the citat ions ment ion ing both words  within zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA5 words 

o f  each o ther ,  with the searchwords highl ighted. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( 1 )  

Accord ing to zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAMEAD'S recent publ ic i ty ,  the average session 

onl ine lasts 15 minu tes ,  and the average time for  retr ieval i s  

typ ica l ly  15 seconds. 

4 . 1 . 3  LEXIS Conclus ion 

In i t s  l imited area ,  legal searches,  LEXIS has tr iumphantly 

resolved the prob lem of a casual user accessing a n  onl ine system 

wi thout  external help. I t  is possible zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAf o r  a user to sit at a 

terminal ,  w i th iu t  prior experience, and t o  retr ieve mean ing fu l ,  

and complete information in a reasonable amount o f  time. Thus ,  

LEXIS has seen,  s ince 1 9 7 5 ,  the creat ion o f  m a n y  associat ions o f  

users ,  in local l a w  libraries and bar associat ion. I n  those 

env i ronments,  users are clearly occasional searchers: i t  i s  

because o f  their  rare need for on l ine ret r ieva l ,  that those 

l a v e r s  could not jus t i fy  a personal subscr ip t ion to the MEAD'S 

system. LEXIS does s e e m  to satisfy the casual  users in the legal 

w o r l d  [Larson, 8 0 1 .  

( 1 )  In "LEXIS Legal  Research", publ ished and d is t r ibuted by M e a d  
D a t a  Cent ra l  to prospective clients. Copyr igh t  1982  MIC (pp. 11) .  
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LEXIS has also resolved the problems inherent to the most  

tradit ional type of searching such as the t ime lag before hard 

copy is avai lable and the subjectivi ty brought by indexing: the 

t ime  lag i s  negl ig ib le zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( 1 )  , and the subject iv i ty is absent ,  as 

indexing has disappeared. And since indexing has d isappeared,  

all data i s  searchable. 

B u t ,  non-indexing has a lso i t s  drawbacks. The m a i n  argument 

against  i t  i s ,  of course, the fact that many i rrelevant documents 

are retr ieved. I t  i s  also f requent ,  for  somebody not fami l iar  

with the l aws and the legal vocabulary,  to m iss  some cases,  maybe  

some important ones. In other words ,  i t  can  be said that the 

role o f  the indexer has always to b e  assumed by somebody. In : 

fu l l - text ,  the searcher himsel f  has t o  play the role of  the 

indexer. 

Because o f  those points ,  the use o f  LEXIS is incompatible 

with users w h o  do not k n o w w e l l  the w o r l d ,  and the vocabulary of  

the legal environment. I t  is a lso impossible for  a searcher to 

per fo rm we l l  as long as he has not ident i f ied relevant terms and 

searchworcts. Thus ,  LEXIS has gone a long w a y  f r o m  m o r e  

tradi t ional  retr ieval systems: a LEXIS' searcher will per fo rm 

( 1 )  T h e  t ime lag could eventual ly completely d isappear ,  if and  
w h e n  the court reports and laws are entered d i rect ly  in the 
databases,  a possibi l i ty  not  completely utopian. 



w e l l  as l6ng as he knows his domain. H i s  expert ise in l aw i s  

pr imord ia l ,  and knowledge in other conventional systems wou ld  not 

he lp him very much. 

The  domain  of  legal research will change quick ly  in the m i d  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
8 0 ’ s .  The  concept o f  full-text retr ieval is c lear ly favored 

among lawyers,  but ,  as the size and number of  f i les increase, i t  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
i s  clear that more  research i s  needed in order t o  keep retr ieval 

speed and ef f ic iency at the h igh standards w h i c h  are known today. 

( 1 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAAs Users become more numerous,  and require more  searches, 

they are likely to ask more  f r o m  these systems wh ich  have 

performed s o  w e l l  in the past. 

There  is a lso considerable compet i t ion o n  the legal market .  

W e s t l a w ,  LEXIS ’  major  compet i tor  has made great progress in the 

past f ive years.  I t  has added full text search capabi l i ty ,  once 

unique to LEXIS, while keeping its ”key-number” system, s o  

fami l iar  to lawyers. (2) Also ,  W e s t l a w  is compat ib le with almost 

any  hardware o n  the marke t ,  a n  issue of  interest to sma l l  f i rms,  

and w h i c h  LEXIS will have to accept. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- - 

( 1 )  Many authors argue that the growth has at ta ined some max imum,  
and that increases are likely to s low  down. However ,  as more  and 
m o r e  cases are being argued, and retrospect ive mater ia l  i s  being 
added,  the size o f  legal databases will cont inue to g r o w  for the 
next  f e w  years.  

(2) W e s t  Publ icat ion is the majo r  legal publ isher in the U.S. 

- 24 - 



Thus; the casual user seems to be the w inner  in the legal 

profession: the qual i ty  o f  past service and the n e w  competit ion 

have forced LEXIS to improve, and users c a n  expect extended 

services in the years to come. F ina l ly ,  i t  should be noted that 

LEXIS is a lso remarkable by the fact that even if i t  allows easy 

use for the infrequent user,  i t  does zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAs o  without  inhibit ing the 

exper ienced searchers: very "fancy" searches are possible o n  the 

system. T h u s ,  the two class of  users zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- casual and experienced - 

are uni ted under the 5ame interface, w h i c h  is a rare achievement. 

4 . 2  CWNIT 

. I  

l CONIT, for  "COnnector for  Networked Informat ion Transfer,"  

is one of the best examples zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  a n  attempt to he lp  the casual user 

o f  informat ion retr ieval.  I t  is a n  experimental computer 

interface w h i c h  w a s  developed at M I T ,  by the Electronic Systems 

Labora to ry ,  under Richard zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAS .  Marcus.  T h e  s y s t e m w a s  designed to 

provide a translat ing tool between the users and various 

retr ieval  systems. CONIT's success has been  demonstrated 

exper imenta l ly ,  and it h a s  been used as  a basis for  other 

projects. ( 1 )  

(1 )  F o r  example,  see I IDA,  fur ther in this paper. 



4 . 2 . 1  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAPresenta t ion  

CONIT al lows the user  to access m a n y  dif ferent retrieval 

sys tems,  using a comnon language, during a continuous session. 

Usua l l y ,  the heterogenei ty  offered by a group of  systems creates 

obstac les at different levels: the user mus t  k n o w  dif ferent 

access procedures,  in order  to log-in and to exit the system. H e  

m u s t  a lso  know different languages in order to  per fo rm searches 

and request  outputs. F ina l ly ,  he mus t  be aware,  even if only 

s l ight ly ,  o f  the indexing vocabularies and the retrieval 

capaci t ies o f  the system. As a mat te r  of  fac t ,  even within a 

g i ven  sys tem,  i t  is possible to f ind dif ferences in indexing 

me thods  and other inconsistencies, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAl i k e  difference in catalog 

record f ie lds.  

T h e  approach used by CONIT is qu i te  original: i t  c a n  be 

descr ibed as  a n  at tempt  to present to the user  a single "virtual 

system," with a single man ipu la t ion  language. T h e  virtual system 

consis ts  o f  m a n y  comnercial retrieval systems,  with all their 

complex i ty  and or ig ina l i ty  preserved. However ,  to the use r ,  all 

those s y s r g m  "look like" a unique and homogeneous system. 

CONIT works  on the MIT's W T I C S  system. Cur ren t ly  i t  can 

access  four  conxnercial retr ieval systems: Lockeed DIALOG, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBASIX 

O R B I T ,  Null and S U N Y M e d l i n e ,  a s  w e l l  as MIT's own "INTREX." 



f -  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
MULTICS I ccesses  those systems through a device cal led the 

“autocal l .”  Autocal l  takes care of  dial ing the system’s number,  

and in forming the user o f  the reasons for de lay ,  if they occur. 

T h e  CONIT interface provides a conxnon access to a network 

of  d i f fe ren t  onl ine bibliographic retr ieval systems. T h e  user 

v iews a g lobal  o r  virtual system, wh ich  he accesses through a 

conmon language. Tha t  o f fers  a f lexible and dynamic means  for  

handl ing the interconnection between the searcher and the 

database. 

4 . 2 . 2  Study  o f  CONIT 

T h e  language used by CONlT w a s  designed in such a w a y  that 

all  o f  the funct ions needed for  informatiun retr ieval operations 

can be expressed. T h u s ,  each language L(i) f r o m  the original 

sys tems,  has  been broken d o w n  to i t s  most  e lementary pieces: each 

one zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  the  e lementary pieces is un ique,  that  i s ,  two different 

languages will no t  have two similar e lementary pieces, unless 

their mean ing  is equivalent to each other. From those unique 

par ts ,  a -  comnon language funct ion is bui l t  a s  a MACRO o f  the 

comnon language. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- 

T h e  st ructure o f  the language is always: 

- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA27 - 



( 1 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAVERB (which is a Cornand). zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  A space. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 3 )  An argument (where a n  argument c a n  be a list o f  

arguments zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1 .  

T h e  verbs c a n  be abbrev iated,  and space and arguments are 

not  a lways required. 

4.2.3 Searching with CONIT 
I 

T h e  s t ream o f  input coming f r o m  a user ,  o r  f r o m  a sys tem in 

response to a user's request ,  i s  matched against a set o f  rules. 

T h e  advantage o f  match ing  strings against a table i s  that the 

number o f  rules can be varied over t ime, and the rules mod i f i ed  

if necessary. A l s o ,  the ru les are organized in such a w a y  that 

longest ma tches  occur  first: thus,  a ru le  NNNNwi11 match  f i rs t  

a n  incoming string NNNN. B u t ,  if a m a t c h  does  not happen,  a ru le  

" N X w o u l d  be checked fo r  match ing ,  and the process repeated 

unti l the end o f  the table is reached. T h i s  smart  approach has  

helped k e e p  the number of ru les to a very  smal l  number. ( 1 )  

- - 

An example of  a ru le  c a n  be g iven by: I 

~ 

( 1 )  In CONIT 3 ,  less than 8 0  (basic) ru les w e r e  necessary 



--, - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBARLE--3/TELENET//Telenet Responding/RLE::4/Send zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
1 / 2 / /  4 / zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA5 1 6  

where :  

1 is the Contex t  St r ing (the Sta te  at Start). 

2 is the Match Str ing (the Incoming Str ing to be Matched). zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
3 i s  the H o s t  M e s s a g e  ( the M e s s a g e  for  the S y s t e m ,  i f  any). 

4 i s  the U s e r  M e s s a g e  (the hlessage for the U s e r ,  if any). 

5 is the N e x t  St r ing (the N e x t  State). 

6 is the Specia l  A c t i o n  ( i f  A c t i o n  i s  Required). 

T h e  m e a n i n g  o f  the ru le  in th is case,  w o u l d  be: 

1 

R for  Retr ieva l  S y s t e m  : the m e s s a g e  c o m e s  f r o m  system. 

L fo r  Logg ing  Procedure  : w e  are  in the Logg ing  stage. 

E for  Te lenet  : the ne twork  is Telenet .  

- - 

- for  "do no t  care" : a n y  character  would match.  

3 for  s tep  3 o f  Logging.  



2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBATELENET is the string to  match.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
3 n o  message for the hos t ,  since host is the sender. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
4 "Telenet Responding* message is sent to user.  

5 Next  Context  i s  R ,  L, E, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA: (do not care) and step 4. 

6 If ma tch  occurs = = >  action. 

A s  a further example of  c o m a n d s ,  and capabi l i t ies  o f  the 

sys tem,  the reader is invited to consider the fol lowing examples. 

A user entering the c o m a n d :  

-- > zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAPICK SYSTEM-NAME 

w o u l d  init iate the fol lowing procedures,  w h i c h  will occur  w i thout  

any  fu r ther  comnands f r o m  the user's part: 

( 1 )  Send message(s1 informing user  o f  "what's go ing on." 

( 2 )  Dial the correct number  o f  the network 

'-(Tymnet/Telenet), via the autocal l .  

( 3 )  In fo rm the user o f  h o w  to leave the sys tem 

(disconnect). 



(4) zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- And  send the fol lowing messages ,  as soon as 

appropriated: 

(a) Phone connect ion made with [Tymnet/Telenetl. 

(b) [Tymnet/Telenet] responding. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( c )  Logging into [System-Name]. 

(d) Y o u  are n o w  connected to the [System-Name] 

retr ieval system. 

) > ) )  At this po int ,  the user will choose a part icular 

database: (i.e.: "SOCIAL zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBASCIENCE (No 5 1 ) " )  

(e) Y o u  are n o w  connected to the [SOCSCI (NIMBER 5111 

database. 

(f) For  explanat ion of  h o w  to f ind a document ,  type: 

'e find'. 

and f ina l l y ,  the user is logged in. In the previous example,  the 

user  w o u l d  be logged in ,  ready to use the database o f  h is  choice. 

In m o s t  o f  the cases ,  however ,  the casual  user will not  have 

to bother -zbout  selecting a specific system. A f te r  a: 

S H W  DATA --- > 

coxmuand, CONIT will indicate a set o f  avai lab le "areas o f  

interest". F r o m  this se t ,  the user will select  one group. Let's 



- - _ - _ _ _ _ _ _ _  
I zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAN A S A  I 
- _ _ _ _ _ _ _ _ _ _  

assume for  the sake of  example,  that the user wan ts  to 

investigate the area zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  Social  Sciences (No zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA5 1 ) .  H e  will type: 

N o t e ,  that all he had to d o ,  w a s  to select a n  area of  

interest: ve ry  of ten the casual user is not interested in knowing 

w h i c h  sys tem br ings h i m  the information. CONIT will select a 

sys tem according to sys tem select ion ru les,  w h i c h  c a n  be 

overr idden by the user at h is choice. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBATwo of  the mos t  important 

rules are: 

( 1 )  If a system i s  already onl ine,  use that system. 

( 2 )  If MEDLINE is des i red,  use SUNY, instead of  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBANLM, since zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
S U N Y  is cheaper and of ten less busy. 

No te  a l so ,  that in order to switch f r o m  SYSTWNAME to 

SYSTEM-2, the user will only  need t o  type: 

-- > PICK SYSTIM-2 

- - 
and al l  o f  the necessary logging out f r o m  S Y S T W N A M E ,  dial ing 

and  logging in to SYSTEM-2 will be taken care of  by CXlNST. 

I t  is now possible to search,  change database,  consult the 

index,  request outputs and k e e p  the resul ts of searches in a n  



out-fi le for  later consultation. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
4 . 2 . 4  Compar ing  the Languages 

On page 3 4 ,  the reader will f ind some examples o f  the CONIT 

requests. T h e y  have been compared to the zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBADIALOG and O R B I T  

requests they simulate. A column of  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAMADAM equivalent comnands 

has  been added for  references zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(MADAM is a retr ieval s y s t e m w h i c h  , 

has been developed at USL, Lafayet te ,  LA, where  this paper w a s  

a lso  written). zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAS U N Y  and NLM Med l ine  examples have not been 

g i ven ,  because their syntax is very similar to the language used 

by ORBIT.  

: I 

N o t e  that translat ions are necessar i ly  approx imate,  since 

exact translat ions are impossible,  a s  will be shown later in this 

paper. 
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TABLE zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1 Compar ison Between C O N I T  and Th ree  O t h e r  Systems zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- 3 4  - 



4.2.5 T h e  Problems 

CONIT has demonstrated,  after zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA7 years of  research and use,  

that i t  w a s  indeed a successful tool in helping casual users 

retr ieve relevant informat ion f rom di f ferent databases, and CONIT 

did s o  without  causing too great a n  increase of time online. 

However ,  the system has also shown some di f f icul t ies inherent to 

such an approach: some are c lear ly due to the implementors' 

cho ices ,  whi le  others a r e  somewhat accidental ;  these points will 

be presented and analyzed here.  

T h e  problems w i t h  CONIT ,  at least CONIT such as descr ibed by 

the l i terature avai lable to the author of this rev iew,  come 

ma in l y  f r o m  the imperfect ion of  the translat ion. The  quest ion of 

"how exact must  a t ranslat ion be?" is one wh ich  can be argued for zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
I 

qui te  a long t i m e ,  because,  just like for human languages, a i 

perfect  t ranslat ion is probably impossible to obtain. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAS o ,  "how 

good zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi s  good enough?" i s  up to the designers to decide. But the 

fo l lowing points are w o r t h  noting: 

I 

( 1 )  --By simpl i fy ing the language, m a n y  valuable options 

have been lost f r o m  the or ig ina l ,  - even if those 

opt ions w e r e  avai lable in ALL of  the original systems. 

For example,  the systems retained by CONIT all have 

the capaci t ies of  "Search His tory" ,  and t o  repeat on I 



- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAequivalent search o n  dif ferent databases,  but zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBACONIT 

does not a l l o w  those facil i t ies. I zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  Some part iculari t ies of  systems have been preserved, 

w h i c h  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi s  c lear ly  a choice o f  the designers. But the 

global v i e w  o f  the virtual sys tem suffers f r o m  such 

exceptions. 

I 

--' PICK DATA FILE ' I  

i 

is a number in DIALOG (for .FILE FILE no), but a name 

for  ORBIT (for FILE FILE NAME). 

An other  example i s  the 

-- ' S € l W N G  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBANEWS 

w h i c h  i s  not suff icient for  all systems. Thus ,  for  

the MEDLINE news ,  the fol lowing is needed: 

O f  course ,  there are many di f f icu l t ies in constructing 

- a consis tent  t rans lat ion,  and this paper points on ly  

to those weaknesses ,  even if reasons are recognized. 

- 



4.2.6 CO"T Conclus ion 

In conclus ion,  CONIT has clear ly shown that i t  w a s  possible 

for  a computer intermediary system, to assist users w i th  no 

previous exper ience,  in retr ieving information f r o m  dozens of  

heterogeneous databases,  coming f r o m  4 different systems. I t  has 

a lso proved to be a useful too l ,  and a valuable he lp to casual 

users;  however ,  i t s  eff ic iency and performance are c lear ly 

inferior to "the retr ieval ef fect iveness achievable by expert 

human intermediar ies work ing in conjunct ion with the end user", 

as Marcus  himsel f  puts i t  [Marcus, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA8 1 1 .  The quest ion of "how 

exact a t ranslat ion should be" remains,  and i t  is one which 

become more  important all the t ime,  with natural languages being zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA: 

studied more  intensely. 

4.3 IIDA 

An example of a computer s y s t e m  serving as intermediary 

between a user o f  onl ine bibl iographic systems and the system 

i tse l f ,  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi s  the I IDA ( Indiv idual ized Instruct ion for  Da ta  Access). 

- 

4.3.1 Presentat ion 

IIDA has been developed at Drexel  Univers i ty ,  with the 

f inancial  he lp o f  the Nat ional  Sc ience Foundation. Professor  



_____----_- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
I N A S A  I 
_ _ _ _ _ _ _ _ _ _ -  

Char les  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAT: M e a d o w  star ted the project in zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1 9 7 6 .  T h e  Software used 

in IIDA, is a d i rect  descendant o f  M I T ’ s  CONIT and Caruso’s 

TRAINER,  both a l ready described. T h e  MULTICS sys tem is the 

comput ing environment used for the pro ject ,  and the D a t a  Base 

Search  S y s t e m  is Lockeed DIALOG System. 

4 . 3 . 2  Study  o f  IIDA 

T h e  I IDA w a s  designed to of fer  onl ine instruct ion and 

ass is tance to casual  users of bibl iographic database systems. 

T h i s  extens ive help is avai lable t o  the relat ively inexperienced 

searcher  w i thout  human intervention. I IDA offers the example o f  

a s y s t e m w h e r e  ma jo r  procedural errors are detected by the 

computer ,  and where  inexperienced searchers are offered 

ass is tance in order to complete their searches. Th is  k ind  o f  

in termediary  fac i l i ty  i s  known as a n  “expert system.” 

4 . 3 . 3  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAT w o  M o d e s  Ava i lab le  

IIDA is a n  interface lying between the terminal o f  the 

searcher  -Znd the retr ieval sys tem o f  the search service. (1 )  

IIDA acts  as  a “screen,” and provides instruct ions and diagnostic 

capabi l i t ies .  Tha t  is ,  i t  will mon i to r  the user-system exchange,  

( 1 )  At this t ime,  Lockeed ’s  D I U  is the retr ieval sys tem used 
by IIDA. 



i t  will k e e p  track of a l l  data transfers, record history and 

per form analys is  o f  each and every search. I t  will also give all 

this informat ion to the user ,  if requested to d o  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAs o .  In some 

cases,  IIDA will even take the lead, and signal to the user some zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA, , 
I 

errors ,  inconsistency or  messages related to the state of  the I 

sys tem (errors ,  d isconnect ion,  line over-use, shut down  ...I 

IIDA w o r k s  in two dist inct  m o d e s ,  w h i c h  the user will select 

h imsel f :  the " m r c i s e  mode"  and the "assistance mode",  w h i c h  

are explained below. 

Exerc ise mode. A f i rst  time user ,  o r  a user w h o  h a s  not 

searched for  qui te a long t ime, will probably favor this type of  

mon i to r i ng ;  he re ,  IIDA exercises extensive moni tor ing,  and the 

user is c losely  "watched" by the system. Th is  m o d e  is to be used 

m a i n l y  for  t ra in ing, and for  improving search sk i l l s .  I t  c a n  be 

descr ibed as  a n  introduct ion to the comnands and to the 

development of search strategies. 

T h r e e  di f ferent types of exercises compose the exercise 

mode.  T h e  user has the choice o f  w h i c h  exercise to go through. 

T h e  order  represents a n  order  o f  increasing dif f iculty. Dur ing  

- 

each  o f  the sect ions,  the user has  access to the "help" l ibrary. 

( 1 )  Exercise 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAi s  a "canned exercise". T h e  user answers 

IIDA suggest ions (menu dr iven o r  prompting). T h i s  



- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
w a y ,  the user learn the "basics" and the syntax of  the 

language. Each  presentation o f  a concept is fol lowed 

by examples that the user completes. T h e  sys tem does 

not  intervene if the answer is not  correct: i t  is a 

very basic introduction to the system, but enough to 

get started. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
(2) Exercise 2, which uses on ly  a subset o f  the language, 

al lows limited search with only: BEGIN, EXPAND, 

SELECT, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBACCIMBINE, PAGE and TYPE which w e r e  introduced 

in exercise zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1.  The search i s  a lso  restr icted in i t s  

sequencing (i.e.: a combinat ion is necessary before 

any  output can  take place). 

( 3 )  Exercise 3 uti l izes the ful l  language, but there i s  

s t i l l  a rest r ic t ion in the logical  sequencing o f  the 

instructions. 

Ass is tance mode.  T h e  assistance m o d e  is the normal  m o d e  to 

be used  w h e n  performing searches. T h e  I I D A m o n i t o r i n g  is very  

d isc re te ,  intervening only w h e n  d i f f icu l t ies appear ,  o r  w h e n  

speci f ica l ly  requested by the user. In  order  for  I IDA to pe r fo rm 

its counsel ing ro le ,  i t  m u s t  gather  enough information f r o m  the 

search ,  as  the reader will see below. 

- 40 - 



4 . 3 . 2  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAIn format ion Gathered 

Dur ing  the exchange between the user and the system, IIDA 

gathers the h is tory  of  the fol lowing data: 

( 1 )  Comnand: The  text of each coxnnand is stored as  

entered,  and then parsed, in order  to have each 

element of  the c o m a n d  stored as independently 

addressable data. 

( 2 )  Set :  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAA l l  sets created are stored (just a s  the DIALOG 

"ds (display set)"), with addit ional pointers and 

descr ip tors  which a l l o w  further comparisons. A l s o ,  

those sets are clustered according to similari ty o f  

defining terms. 

( 3 )  Descriptor: All the descriptors used in search zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
c o m n a n d s  are  present in a descr ip tor  table. T h e  

descr ip tors  w h i c h  have been a l ready viewed by the 

users are special ly marked.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- 

( 4 )  - Sets  retrieved: A table of  all sets  viewed is a lso  

formed. T h i s  table indicates fo r  each record 

ret r ieved,  i t s  relevance and i t s  t ies with a set. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 5 )  Error: Each  "ERROR" is noted in i ts context ,  and thus 



I N A S A I  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- 

avai lable for  further analysis. 

All this data is gathered for  fur ther analysis zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  the 

user-behavior. Fo r  the sake o f  keeping stat ist ics and general 

sys tem evaluat ion,  IIDA keeps also track of al l  the features 

searchers use o n  the system. M a i n l y ,  the HELP session are kept  

in a separate table. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
4 . 3 . 5  Moni tor ing User ’s  Act iv i ty 

A s  w a s  said ear l ier ,  the m a i n  purpose of  a n  expert sys tem is 

t o  he lp  the user in his  necessary exchange with the computer. 

T h u s ,  IIDA will moni tor  this conversat ion,  and pick u p  some (if 

not  al l)  problems. A list of most  o f  the categor ies of problems 

identi f ied by IIDA fol lows: i t  is not  exhaust ive,  but represents 

the f ramework behind such a system. 

( 1 )  ERRORS: 
I 

Syntact ic Errors: such as  inval id comnands or  

abbreviat ions,  inval id characters ,  bad format in 

conmand,  inval id operators,  parenthesis miss ing ... 

I 

- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  POOR USAGE: 

(a) Under  use o f  faci l i t ies: 

- Fai lure to EXPAND, especial ly after creat ing 



--------_-- ______----- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
I N A S A  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAI I N A S A I  
--------_-- _---------- 

- 
several nul l  sets. 

- Fai lure to TYPE or  DISPLAY before issuing a 

PRINT comnand, or format not correct. 

(b) Over  use zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  facil i t ies: 

- Excessive TYPE 

- Excessive EXPAND 

- Excessive time spent in between comnands. 

(c) Cor rec t ,  but poor use o f  faci l i t ies: 

- unnecessary repet i t ion o f  comnands. 

- " E x c e ~ s i v e "  null set generation. 

4 . 3 . 6  Diagnoses 

A s  w a s  explained above,  IIDAwi11 "screen" the user's input, 

and d iagnose his behavior. There exist two levels of  such 

ana l y s  i s : 

( 1 )  At the f i rst  level,  IIDAwi11 recognize a syntactic 

er ror ,  that is ,  a query that D I A L W w o u l d  not be able 

to recognize. T h e  query i s  not sent ,  and the users is 

informed by IIDA of  the error. 

- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  At the next level ,  I IDA  will m a k e  a fur ther analysis 

into the context o f  the input: for  example,  the 

strategy used during the search is observed, and if 



"judged" nonproductive or ineff icient by the system, 

IIDA will suggest variations. Tha t  is ,  IIDA will take 

a n  "intell igent look" at a query  of  the type: 

"Correct, but poor use o f  faci l i t ies", as described 

above. T h e  system, once i t  has recognized the 

strategic er rors ,  will offer some solutions in order  

to improve performances. 

H e r e  w e  can see that IIDA does not s top its services by 

issuing an -error message" ,  but goes one s tep further by giving 

adv ice ,  indeed a unique approach. M e a d o w  and h is  t e a m  had to 

define f i rst  what  a "good strategy" zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAw a s .  F r o m  this def in i t ion,  

they gave ru les adaptable zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAt o  the system [>leadow, 79bl .  

T h e  s t ra tegy o f  a typical search i s  der ived f r o m  Penniman's 

cycle. D a v i d  Penn iman in h is  Ph.D. disser ta t ion [Penniman, 751 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
d e s c r i b e s  o n e  c y c l e  a s  a p a t t e r n  o f  r e p e t i t i v e  c o m n a n d s  s u c h  as:  

BEGIN, EXPAND/SELECT, c(ruIBINE and PRINT in that  order. 

T h e  number  of  each step var ies,  according to numerous 

fac to rs ,  bit the order is a lways respected within a cycle. I f  a 

search needs more  than one cycle for  complet ion,  the set o f  "n" 

success ive cycles determining a search, is ca l led a string. 

All the diagnostic capabil i t ies in IIDA are based upon this 
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observat ion.  ( 1 )  Most  of  the errors and warn ings come f rom the 

observat ion of  a broken cycle or f rom a cycle/str ing going over 

some predef ined l i m i t s  (size and number). 

When IIDA receives a n  input,  i t  f i rst  determines its 

val id i ty.  If the syntax i s  found correct (that i s ,  DIALOG would 

recognize the input as a val id comnand), IIDA takes a look at the 

s t ra tegy“  used. A strategy found incorrect or  ineff icient will 

generate act ions f r o m  the Warn ing  Control  P rog ram zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( W P ) ,  a n  

important piece of  software w i th in  the system. I f  cal led,  the 

W P  will take one of the fol lowing actions: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
*, 

( 1 )  I t  will send a n  “error message”  to the user. In the 

choice of  word ing ,  Meadow’s t e a m  w a s  very careful 

about using ”neutral”  messages,  that is ,  messages 

which wou ld  not adversely strike the user. Indeed, a n  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
i m p o r t a n t  c o n s i d e r a t i o n  f o r  c a s u a l  u s e r s ,  when t h e  

reader real izes that most  o f  the messages by 

computers”  are accusatory: the user  did something ” 

- wrong.  No t  a ”friendly approach”! 

( 2 )  The W P  can  defer the message. That  is,  if the user 

has just been warned o f  some act ions,  and he repeats 

( 1 )  Further  developed by Oldr ich  Standera [Standera,  751. 

- 45 - 
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i t ,  IIDA will leave h i m  alone. I t  is hoped that the 

The first user knows what  he is doing. 

implementations of IIDA were  going further in this 

d i rect ion,  al lowing the user to stop messages (type zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
"/SLACK"), but such fancy requests are far  f r o m  the 

casual users' casual needs. 

( 3 )  A m e s s a g e  can also be suppressed. For  example,  if an  

error generates a s e t  of  errors,  on ly  the "most 

important" will b e  selected, in order to simpli fy the 

corrective act ion.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 4 )  A message can also be "cnhanced", that i s ,  

complemented with relevant information. For example,  

if a message has been deferred "n" t imes, and f inal ly 

released, the user could be informed that the message 

had been h idden f r o m  h i m  "n" times. 

Another  important piece of  software is the "help" l ibrary 

a l ready  ment ioned.  I t  allows quick advice (type "QA") as wel l  as 

re tu rn  to-the exercise sessions. In fac t ,  IIDA has the capaci ty 

o f  mov ing  the user back to instruct ion level ,  if i t  i s  judged 

needed. 



I N A S A  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAI zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
4 . 3 . 7  I I ~ A  Conc lus ion  

In th is short presentation of  IIDA, the author  o f  this paper 

has tr ied to s h o w  some o f  the most  interesting points offered by 

the system. T h e  reader can see that IIDA presents m u c h  

original i ty. However ,  the phi losophy behind i t ,  as we l l  as  many I 

o f  the approaches are not new. On the contrary ,  M e a d o w  obvious ly  

k n e w  h o w  to advance h is  sys tem by using state-of-the-art work:  

thus Pennisnan's understanding of a cyc le ,  CONIT'S tables and 

pars ing,  a s  we l l  as Caruso's TRAINER, all have been used to 

complete th is remarkable tool ,  wh ich  has  been ~ u c c e s s f u l l y  tested 

outside o f  "academia", by zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAEXXON for example [Landsberg, 8 0 1 .  

I 

I 

4 . 4  CITE 

T h e  next  example studied in this paper is a n  "Intell igent" 

approach to the same prob lem o f  a casual  user wishing to access a 

retr ieval system, with no external help.  

CITE i s  a n  example o f  a sys tem w h i c h  c a n  be quer ied in 

everyday English. T h e  importance of  such w o r k  can  not be 

overemphasized,  because if the eff iciency and ease o f  use o f  such 

a n  interface can  be demonstrated and extended to other  systems,  

casual  users could have their  desires becoming reality. 



4 . 4 . 1  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAPresenta t ion  

Since 1 9 7 8 ,  a user can  access the Nat ional  L ibrary  o f  

Med ic ine ’s  MEDLINE (Medical L i terature Analys is  and Retr ieval 

Systems Online), using a natural language approach. T h e  

interface w h i c h  a l lows this interesting approach is known as  

CITE, for  ”Correct Information Trans fer  in English”. Quer ies are 

issued by the users under the original f o r m  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAof  Engl ish  sentences, 

paragraphs,  groups (or lists) o f  terms or  phrases w h i c h  are 

compared to the set of  t i t l e s ,  abstracts and control led 

vocabulary  o f  the system. T h e  or ig in  of  CITE starts in 1 9 7 8 ,  

with Doszkocs ’  designs o f  A I D  (Associative Interactive 

Dictionary), w h i c h  al lowed users zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAt o  search the large . 

bibl iographic f i les  o f  MEDLINE and zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBATOXLINE, using queries in 

natura l  language. CITE evolved f r o m  this original approach 

[Doszkocs, 7 9 1 .  

In des ign ing CITE, special a t tent ion w a s  g i ven  t o  eff iciency 

and  qu ick  response time. Bu t ,  above a l l ,  the des ign o f  the 

language had  to f o l l ow  the fo l lowing rules: 
- 

( 1 )  Assume that the user  has  n o  fami l iar i ty  with the 

system. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  In format ion will be sol ici ted in a natura l  manner. 

- 48  - 
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( 3 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAT r y  to prevent "frustration" o n  the part of  the 

searcher [Doszkocs, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA7 9 1 .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
4.4.2 Study  o f  CITE 

CITE proceeds by realizing a number o f  successive 

opera t ions ,  represented in Figure zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1 (page 5 1 ) .  

T h e  steps are as  follows: 

( 1 )  T h e  casual  user enter h is  query in plain English. 

( 2 )  The sys tem recognizes search t e r m s  in the incoming 

input by match ing the incoming string with a stopword 

l i s t  of  6 0 0  words ,  and indexes are retr ieved by  

compar ison to the MEDLINE inverted file. At this 

po in t ,  synonyms,  var ious spel l ings and other 

v a r i a t i o n s  a r e  r e c o g n i z e d ,  a n d  u n i f i e d  u n d e r  t h e  

control led vocabulary selection. 

( 3 )  T h e  search terms are processed,  and each one o f  them 

is ass igned a weight .  Pointers  are adjusted to each 

reference,  in order  to min imize  the processing t ime,  

if the same t e r m  is ca l led again. 

- 

(4) T h e  user  gets  a d isp lay  o f  a set of  t it les with a 
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weighted  va lue o f  terms. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

( 5 )  Relevance feedback,  where  the user  selects the t i t les 

w h i c h  h e  found relevant to h i s  search f r o m  the 

complete set of t i t les retr ieved is employed. 

( 6 )  With PRINT,  the user gets a ful l  l ist ing o f  the t i t les 

he  is re t r iev ing,  and thus is g iven  a n  idea zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  the 

path he  is fo l lowing. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 7 )  Modi f i ca t ion  o f  the query in l ight o f  the i tems the 

user has judged "relevant" is performed. 

- 5 0  - 



1 /  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAENTER zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
2 /  IDENTIFY zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
3 /  C U m I N E  

4 /  WEIGHT zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA& RANK 

5 /  RELEVANCE 
FEEDBACK 

6 1  OUTPUT 

I I 
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I I 
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V 
I RECOGNIZE I 
I SEARCHTERM I 
I I 

1 
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V 
I PROCESS I 

I SEARCH TERM I 
I I 

I 

I zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
--..--v-- 

I DISPLAY I 
I RANKED TITLEI 
1 - _ _ _ _ - _ ~ -  - I 

I 

I 

v- - 
I I 

I SELECT TITLEI 

I 

I 

V 
I PRINT I 
I CITATIONS 1 

/ \ 

/ \ 

-1- -\- 
I MIDIFY I I I 

I S E A R C H  I I  EM) I 

/ O R \ .  

I I I  I 

FIGURE 1 The CITE Cycle 
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4.4.3 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBACITE Conclus ion 

The  approach of  CITE is qui te original. I t  is however 

di f f icul t  for  the author of  this paper to real ly judge the value 

of  such a n  interface, because of  the lack o f  literature 

avai lable.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAFor example,  i t  is of f i rst  importance, for the 

c r i t i c ,  to have an idea of what  the stopl ist looks like, as wel l  

as the w a y  the records are treated once they have been 

recognized. 

If the sys tem were  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAt o  prove successful ,  nothing stops i t  

f r o m  further expansion,  as nothing in its des ign makes i t  

exclusively designed for MEDLINE. 

4.5 CCL 

A zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAStandard fax Euronet  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA- DIANE . A solut ion which seems 

i m p o r t a n t  c o n s i d e r  is t h e  p o s s i b i l i t y  o f  h a v i n g  s o m e  t y p e  of a 

"standard language" w h i c h  wou ld  a l l o w  retr ieval  f r o m  dif ferent 

systems. If this Esperanto o f  In format ion Systems w e r e  to  exist ,  

the casual-user wou ld  have to learn on ly  one language. 

4.5.1 Question of Standard 

T h e  prob lem with implementing a standard language is 

cer ta in ly  not technological:  i t  has already been done,  and can  

- 5 2  - 
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even be done qui te eff iciently. The most  famous example,  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAso far ,  

is the Euronet-DIANE'S Comnon Cornnand Language (CCL). 

Euronet-DIANE is the result of  a European effort to put together 

the w e a l t h  in information of  the di f ferent European countr ies: 

the resul t ing databases wou ld  also ga in  if they were  accessible 

through a unif ied language, o n  a single network. 

governmental  and c o m e r c i a l  organizations have accepted the 

proposal. Euronet has b e e n  operational since 1980 .  In 1983, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA5 

dif ferent European systems had accepted to implement the language 

CCL o n  their individual retr ieval systems. They  of ten choose to 

ut i l ize "front-end" translators to mod i fy  their comnand 

languages,  instead of separate computer interfaces. 

4 . 5 . 2  Presentat ion 

Unfor tunate ly  all that CCL has f r o m  "Comnon" is the f i rst  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
i n i t i a l !  And tha t  i s  w h e r e  t h e  p r o b l e m  o f  s t a n d a r d  l a n g u a g e  

resides: those 5 systems have agreed to run  a "comnon language," 

w h i c h ,  a f ter  on ly  2 years ,  has already evolved in two dist inct  

subsets (!) [Verhei jen-Voogd, 8 1 1 .  T h e  divergence between the 

two languages are qui te small (mainly punctuat ion and use zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  

symbols), but i t  is certainly enough t o  give a bad name to 

"Conmon Language" and headaches to the casual  users. 

( 1 )  Those  2 languages are "JRS/ESA" and "D1PUI)I" 
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4 . 5 . 3  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAProb lems in Standard 

H o w  Euronet-DIANE let itself be cornered in such a prob lem 

can eas i ly  be explained if the reader agrees to consider the 

fo l lowing po in ts ,  wh ich  are traditional dif f icult ies in 

implementing standards: ( 1 )  

( 1 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAA standard will always be AGAINST current or past 

methods.  In the case o f  languages, i t  i s  diff icult to 

convince irnplernentors and users that the n e w  one will 

be better zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  A standard is diff icult  to s e l l  because i t  attacks 

some economic interests. Nei ther  the comnercial nor  

the governmental agencies s e e  with pleasure the 

increased w o  r k 1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo ad  and cost resulting f r o m  

implementing standards. 

( 3 )  How can  one be convinced w h i c h  one is "better"? W h a t  

is bet ter ,  anyway? Bet ter  for  one user,  does not  

- necessar i ly  means  better for  all. 

( 4 )  T h e  size and advanced state o f  the current 

implementations m a k e  change dif f icult .  

( 1 )  Reference the social tragical comedy o f  the implementation o f  
met r i c  s tandards in the US! 
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- 
In the case of  Euronet ,  this last point should not have 

counted ,  but the other  interests w e r e  too s t rong,  and the ~ 

"Comnunity" n o w  has  at least zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA2 n e w  languages to cope with! zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
5 .  REMAINING QUESTIONS 

, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
So f a r ,  this paper has  shown different examples of  I 

rea l izat ions tending t o  simpli fy the access o f  retrieval systems 

t o  the casual  users. O f  course,  there are many other approaches 

possible. In the fol lowing pages,  the reader is invited to 

consider  some aspects  of  the p rob lem which have not been 

men t ioned  in the preceding pages. 

, 
I 

I 

5 . 1  N e w  Technology 

Studies in man/machine interface are taking increasing 

importance, s i n c e  computer c o m u n i c a t i o n  and information systems 

have  been real ized w h i c h  not on ly  s e e m  to be gett ing increasingly 

m o r e  economical ,  but a lso  more  re l iab le and m o r e  responsive. 

T h i s  sect ion is go ing to survey some zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  the interesting points 

w h i c h  are being deve loped,  and cou ld ,  in a near  fu ture,  simpli fy 

the casual  user's access to retr ieval systems. 



5 . 1 . 1  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAM i c r o  Computers and Smart  Terminals  

I t  i s  a n  easy guess to predict that within a near  future 

m u c h  he lp  will be d i rect ly  g iven  by the user's micro-computer. 

A l ready  n o w ,  i t  is possible to access information retr ieval 

systems through intell igent terminals o r  a micro-computer, and 

have those tools p e r f o r m m a n y  redundant and annoying tasks. For  

example ,  there are m a n y  necessary "housekeeping" operations w h i c h  

are  needed to access a system; i t  i s  necessary for the user to 

d ia l  a network,  issue a n  ID number ,  a password, a n  account 

number ,  the name o f  a database and a f i le  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. . .  All these 

operat ions are cumbersome and,  because they are somewhat 

mechan ica l ,  they are very easi ly performed by a computer. 

Fo r  example,  a user could enter h is  name o n  his m i c r o  and 

cal l  h i s  favorite on l ine system. Assuming that the m o d e m  is  of 

the "smart" type zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA( 1 )  , the user will have to w a i t  patiently for  

the connect ion  to be accomplished through the network to the 

s y s t e m  desired. T h u s ,  i t  can  be seen that micro-computers can 

take care of the log in procedures,  like the "Autocall" previously 

d e s c r i b e d -  d id  fo r  CONIT'S users. I t  makes  sense t o  g o  one s tep 

fu r the r ,  and propose for  the computer to a l l o w  a select ion of  

- 

( 1 )  L ike  the "Smartmodem" f r o m  H a y e s ,  these modems t rans form 
charac ter  input into a phone number ,  and dial  the number  by 
themselves. 
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system. F o r  the casual  user ,  the only choice remaining wou ld  be 

to select the name o f  the des i red system out o f  a menu. 

Once  onl ine and ready to star t ,  the user has to call a 

database. Some systems - l ike DIALOG - put the searcher,  upon 

entering the system, within a default database;  but the mic ro  

could eas i l y ,  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAa s  a part zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  the login procedures,  call a 

user-defined default.  I t  i s  easy to imagine that the m ic ro  could 

insure some k ind  o f  in ter fac ing,  and he lp  the casual  user: in 

other  w o r d ,  a micro-IIDA! 

Go lds te in  has  shown [Goldstein, 7 8 1  how an interface could 

simpli fy the searching of  a part icular da+.ibase zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(CATLINE) of  a 

par t icu lar  sys tem (MEDLINE), by replacing the sys tem language 

with a s imp ler  one. H i s  remarks can easi ly be general ized to 

other  systems and other  databases. Indeed,  as  this paper has 

prev ious ly  shown,  i t  wou ld  be interesting to implement some k ind 

o f  “ t rans lators , ”  where  a user  wou ld  be a l lowed to enter queries 

for  any  sys tems,  using the sys tem language he  knows  the best! ( 1 )  

T h e  in ter face could a lso  easi ly store repet i t ive queries and 

generate those streams upon requests. These  mechan isms are n o w  

avai lab le in most  systems. T h e y  can be implemented by the 

in ter face,  g iv ing the casual  user  a n  important advantage: he  

( 1 )  F o r  example ,  accessing D I A L O G ,  using ORBIT’S quer ies 

- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA57  - 
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wou ld  have all the time he needs to bui ld h is  queries and he 

wou ld  get to k n o w  "his" interface. Knowing the interface in this 

case could be more  important than knowing the systems,  s ince  the 

quer ies wou ld  be directed to the interface. 

F ina l l y ,  and the most  important po int ,  the interface could 

"capture" the output. Instead zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAo f  having the cycle: 

Ret r ieve ,  Check ,  P r in t ,  Retr ieve,  Check ,  P r in t ,  Retr ieve ... 

unti l  complet ion,  or searcher exhaust ion,  a user's stat ion could 

capture the data ,  copy the output into i t s  memory  (diskettes), 

and logoff. At this point ,  all the data i s  avai lable to the user  

and ready for further processing. W h e n  the user i s  off l ine,  he 

does not have the t ime  pressure ment ioned above. H e  will be able 

to ed i t ,  format ,  clean-up and s e l e c t  his output at h is own 

convenience. I f  m o r e  informat ion i s  needed,  the user  can r e n e w  

the process. Note  also that the exchange c a n  eas i ly  be performed 

at zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA1200 baud or faster ,  instead of a slower ou tpu t ,  required by 

reading onl ine. 

Another  possibi l i ty  is for  the interface to t ransform the 

data.  For  example,  a query  to a database can  give some output 

which the user wou ld  like to use as input fo r  fur ther quer ies.  

Th is  t ransformat ion process could be real ized by the interface, 

- 5 8  - 
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with the double advantage that omissions and typographical errors 

are el iminated: all of  the output can  be transformed, and appear 

as a s t ream, in the same sequence as the output. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
5 . 1 . 2  Graphics Interface 

Even if i t  is not of  f i rst  importance, as far as data 

retr ieval  is concerned,  a report about man/machine interfaces can 

not be complete wi thout  a ment ion  of  graphical  support. The 

exchange between user and machine has s o  far  been restr icted to 

conceptual  and l inguist ic rules. However ,  the real izat ion of  

such sys tem as the LISA f r om Apple has zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAshown the way toward new 

approaches. 

Wi thout  pretending to judge the ef fect iveness or the 

necess i ty  of  such real izat ion,  the reader i s  invited to recognize 

the fol lowing t rends,  wh ich  are very likely to be further 

developed in the near future: 

( 1 )  T h e  concept of  a user point ing to a n  image,  a 

graphical  representat ion of  a concept instead o f  

formulat ing r igid and/or lengthy quer ies.  

- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  T h e  reduct ion o f  the amount of  w o r d y  dialogues: fewer  

terms for the user to memor i ze ,  type and correct. 

- 5 9  - 
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( 3 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBARepet i t ive quer ies are w ide ly  used: the user i s  

invited to t ransform exist ing modules instead of 

creating new dialogues f r o m  scratch. 

All these at tempts can help the casual user feel more 

comfortable in his search. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
5 . 1 . 3  Other  W a y s  

There  exist many other examples of  potential research, 

however ,  not at all necessar i ly  appl icable to data retr ieval.  

The idea of moving a pointer across a screen in order to 

pin-point or  s e l e c t  one i t e m  f r om a m e n u  i s  certainly beneficial 

to the casual  user. The  ” m o u s e ” w h i c h  helps the user in his  path 

f inding is also a n  issue wh ich  i s  well accepted,  at least by the 

manufacturers  . . .  There  are many  other examples of  new ideas: the 

US Ai r  Fo rce ,  for example,  has zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAe q u i p p e d  many of i t s  bombers with 

devices o n  which the focusing of the pilot ’s eyes is translated 

into targets for its bombs ... Thus the pi lot ’s role is simpli f ied 

to the v isual  - select ion f r o m  a screen. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
5 . 2  Cost  Factor  

By building a n  interface, that is ,  by adding a n e w  step to 

the process of  retr ieving da ta ,  a new factor is involved: the 

- 6 0  - 
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- 
cost factor .  By this remark,  reference i s  not  only made  to the 

cost o f  developing a n  interface, but a lso,  the cost of  executing 

i t .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
5 . 2 . 1  Development  Cost  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

To be considered are the cost o f  w r i t i ng  the sof tware,  

bui lding the necessary hardware (like "fr iendly terminals"), the 

necessary extra storage ( 1 )  and the fact that the comnunicat ion 

needs a re  of ten somewhat h igher ,  sometimes doubled,  s ince the 

conmunicat ion is n o w  not on ly  between the user  and the system, 

but be tween the user ,  the interface and the system. A l s o ,  by 

using a n  interface, m a n y  steps r isk to be duplicated (i.e. 

parsing o f  comnands,  translat ion or interpretat ion o f  comnands 

and messages ,  etc.). 

F ina l l y ,  if any  "accessories" are used in order  to he lp  the 

user ,  such  as  a mouse  or  graphics,  their  cost  will increase the 

global  pr ice for  the user. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
5 . 2 . 2  U s a g e  Cost  

On the other hand,  the ut i l izat ion o f  a n  interface can save 

a good amount  o f  m o n e y ,  if the reader accepts  the fo l lowing 

~ _____ ~ _ _ _ _ _ _ _ _  ~ 

( 1 )  For example,  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBACONIT 3 requi res at least 200K of storage. 

- 6 1  - 
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points. 

F i rs t ,  the original idea behind a n  interface w a s  to 

e l iminate,  or  at least to reduce the need of  the professional 

searcher: a n  important savings o n  the payroll. A l so ,  if the need 

for formal training can be diminished, and if the casual user can 

g e t  a substantial sat isfact ion f r o m  the system, the interface can 

just i fy its role. I t  i s  the opin ion of  the author of  this paper 

that if a user i s  satisf ied by his search,  he will use the search 

process m o r e  and more .  By augmenting the usage ,  i t  is thought 

that the per-usage price of using retr ieval systems will go down. 

F ina l l y ,  i t  seems probable that ,  in the fu tu re ,  users of  

comnercial  systems will be billed not on ly  for  the time spent 

on l ine ,  but a l so ,  or  on ly ,  for the "usage t ime"  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA(CPU time). Th is  

mode  seems m o r e  "fair", and will probably appear  in a near  

future.  I f ,  and w h e n ,  this type of bi l l ing is instal led, the 

casual  user will get  some f inancia l  advantages  in using 

counsel ing systems" such as IIDA. " 

5.3 Problems 

F ina l l y ,  the creat ion o f  an interface br ings some problems 

w h i c h  deserve further study. Th is  paper has a l ready noted the 

di f f icul t ies encountered by CONIT, wh ich  of fers one interface for  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
many classes o f  systems. An interface designed for  one class of 



user  encoGnters the s a m e  problems, ma in ly  because individual 

needs  are dif ferent. An interface should be easi ly 

"by-passable". A l so ,  the quest ion of def in ing "how complete" or 

"how comprehensive" a n  interface should be ,  is a very dif f icult  

one to answer. By being absolutely per fect ,  and covering all 

cases ,  an interface runs the r isk of being too s low  for any user. 

Other  points wor th  considering are the facts  that there 

exist  some exceptional cases wh ich  are very important for  a 

casual  user ,  but zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAs o  far have not been covered by any o f  the 

s tud ies researched in this paper. T h u s ,  i f ,  dur ing a search,  a 

sys tem fai lure occurs,  i t  is likely that the casual user will be 

at a loss. The naive searcher i s ,  without  any doubts,  going to 

think he did something wrong.  And zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAnow what to do? That  is a 

k ind  o f  traumatic experience wh ich  i s  wor th  being cured,  before 

the user turns his back away f rom the retr ieval process. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
6 .  SUWARY 

Th is  -paper has studied some opt ions avai lab le,  in order to 

let casual  users access mul t ip le  onl ine retr ieval  systems with 

minimum diff icult ies. 

One of the advantages o f  such a n  interface is that 

exper imental  research can  (easily) be implemented at the zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA63 - 
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interface level. I t  is even possible to push the idea one step 

fu r ther ,  and  recognize that modi f icat ions and enhancements o f  a 

retr ieval sys tem can be studied using the interface. The  changes 

could be observed and tested o n  the interface as long as needed,  

and implemented o n  the m a i n  sys tem on ly  w h e n  fu l ly  satisfactory. 

Use rs  are very dif ferent in their needs ,  their behavior and 

their intel lectual capaci t ies,  but the interface mus t  be able to 

handle al l  o f  them. Thus: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 1 )  T h e  interface should be prepared to cope with any type 

o f  mis takes or  any  possible succession o f  mis takes.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 2 )  H e l p  should be avai lable w h e n  necessary in precise and 

brief displays. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
( 3 )  Users  should be able to "fall back o n  their feet" 

a f te r  any important decision. For example,  the s y s t e m  

should come back to ask  fo r  conf i rmat ion before 

accepting any drast ic  changes. 

- 

I t  is important to k e e p  in m i n d  that users are human be ings ,  

and their  expectat ions and their react ions should be w e l l  

understood. For example,  if the sys tem is perceived once as  

unf r iendly  o r  dif f icult  to use ,  i t  is very  un l ike ly  that the user  
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- 

will come back to i t ,  unless obl iged to do  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAs o .  A s  Lancaster puts 

i t :  ’ I t  is al l  too easy for the inexperienced user to become 

f rust rated,  and the once-frustrated user tends not to return to 

the system’  [Lancaster, 7 2 1 .  

I t  is the problem that the 1 9 8 0 ’ s  are facing: the 

avai lab i l i ty  o f  technology i s  a great thing, i f ,  and only i f ,  i t  

can be used by the people w h o  need i t .  And that is a chal lenge 

w h i c h  must  be m e t  w i t h  no delay. 
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