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1.0 INTRODUCTION

1.1 T{HE INTEWDED AUDLENCE
Ihis report is intended for use by desigaers of interactive retrieval
rens and b. stulents of system design.  Ir the report command larguage
features cof eleven different ouline infirmation retrieval systerns are
presented in terms of the functional needs of a searcher sittirpg at a
terminal.

There are a number of assumptions underlying tne report that should be
made clear., The first is that there has been enough time for competition
in the marketpiace since initial implementation for systems that dec not
respond to user needs to disappear. The second assumption is that command
languages are sufficiently easy to change so that reoccurring suggrstions
from users are reflected in revised versions of systems, A third is that
mest {bur not all)’uf the systems considerad in the report were developad
independentliy of the others. One can see this by noting that systems vary
widely in the werds used for invoking functions while they vary only slightly

1

n the types cf information users wmust supply when invoking the functiorns.

fore

A fourth assumption is that in the absence of totally new technologies, che
unctional needs of the searcher are not likelyv to change significantly.
The et effect of the argument is that the juxtaposition of features from

relatlively success:ur operational retrieval zysitems can teil cne 4 great

ieal abou- the needs of the interactive searcher. dopeiulls, the reprrt
w11l €45e tre traisSiticn ta a cormmon socabilary tor telkins avout scarshing,
an perhaps facilitate tne development f 4 Crmmon interia e Foroden win
Jifferent systews, Ar tur vers least, 1t %0 1. e Lte et RN
Jesianers hailc new svsatems Ir tenoran ¢ . vsperie o . o
rreloc.gior

.

L ¥
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i.efe are other audiences that are likely to think the report responds
v¢ their needs. Purchasers of interz.tive retrieval svstem service aund
searchers therselves probably will assume that the report can aelp them
~hooce between evsterms.  To the extent that ic sugpests what o lovk fer,
ors uscf i) byt it should not be relied upon for rore. Tirst of all, the
ysterm des. ripticns sre iuntentiomlllv oont of date Cecomily, there are
wary fa~turs 3 rurchacser sheould consider that are not discesred here - thines
likFe .0at, reputation for service, and abilit. te tailor & contract to the
pecifi- needs of a purchaser., Without informati-n about the particular
set of data bases to be accessed, the educational hackground of users, and
the usage lvads at vsriocus times of the day and vear, nc adequare rating of
systems is possibl . Purchasers of systems or service should rlan te carry
out bheachmark studies in which thev determine what a tyvpical !nad would
iook like and would -~ost 1if run on each of the systems under constderatilorn.
Finallv, it should be pointed cut that manv Tore systems are available in the
marketplace than are considered in this repert. Ihe Wational Bureau of
Standards (3) has recently put together an inder »f interactive irformitieor

svstems.

1.2 THE FEATURE ANALYSIS
In “rer to asse-s the value of the report and the reas nip: Pehing the
cele_ tieon ~f raterials, the re der rust understand the procedures follawed
in _~=piling It. The major reason for carrving out the analysie was to bring
vatem

373

feecus thelr artention upon sivilarities
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User interfeces are mot the majcr interest of most Jesigners. Designers
apend most of their rime making sure that their systems are reliable and
> cost effective. What they would mesc like to know and are least willing to
revesl are strategies for increasing system throughput without degraaing
rerfoim-tce, or stratepies for attracting and retaining a money-makiag mix
¢fusers.  We inrtentiopnallv did not prohe too fiar inte svstem interrals or
suster clientele beranse these were filt tc be privileged infHrmation. The
user inlerface was a neutral topic for designers yet ol grzat interest tc
searchers,
A three-day workshop was held at Stanford University April Z23-25, 1973.
Kepresentatives cf each of the eleven systems, a five-man panel of experts,
ance 3 handful of invited guests met for intensive discussicis and system
4 demonstrations. The five two-hour discussions focused on 1) the searcher/
task environment, 2) the data base environmeant, 3) & 4) secarch and display
features necessary for informa®ion retrieval, and 5 instructional and
diagmostic features. At least cne forty-minute demonstration wzs given of
everv svstem, and most systems were displayed twice. Video tapes were made
of six of the systen demon-*ratiors directly off of t-e terminal and are
available on loan from ASIS's SIC/UCI (the user on-line interaction special
interest group of the American Society for Information Science).

In prepartion for the workshop, user manuals were solicited from each

J
.
ﬁ‘
.
@

vstem representatives and each representative was visited for half
2 44.. The manuils were used to extract ~uch of the matcrial that appears
he report, ard the site visits were used to fill in missiop gaps and to
Ly he redresentacives regarding the vser popalation. It rapidly became A

Slear that desiencrs vnew lirtle about the hatits and rharacteristics of

peo e taan 1w s Ie omeat cases elients were known oalv by oan account number

ERIC
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that lumped together a number of different searchers. Cnly gross generaliza-
tions were available regarding whether end users vere carrving cut thely own
searches, wherher searchers were frequently swiltching between data bases, or
whether thev tended to use video terminals instead of telatypes. After the
ity visite and befire the workshop, matrices were -irawn up sumnarizing the
enres to which each of tae eleven systems ircorporated various features. At
~he workshop the matrices were used to structure discussicn between designers.
Pevised versions of the matrices have been inciw.ded a4s an appendix to the
rapore. Kevisious have heen made partially at the request of designers and
partially to make the matrices in accurate summa:y of the total report.
Svstem representatives have also reviewed the chapters of the report dealing
with their svstems and have made revisi so that the report accurately states
the status of their svstems as of April, 19713,

we would like to thank Donald Black and Robert Katter from System
Development Corporation, Mark Radwin and Roger Summit from Lockheed, Lawrence
Stevens and Howard Ccleman from Informatics, Stanley Friedman from IBM, David
Colombn and John Fried from Battelle Memorial Labhoratories, Richard Glering
from Mead Technology Laboratories, Donald Hillman and Louis Stern from Lehigh
University, Benjamiu Mittman and Wayne Dominick from Northwestern University,

Richard Marcus from M1T, and Charles Goldstein from the NASA Lewis Research

Center for the‘r contributions to the worksiiop and report.

In addition to the written report, a twenty-minute color lémm. film
ralled "Access" has been prepared for introducing college level stuaents to
interactive sear~hing. It is being distributed by the Exteusion Media Center,
University of California at Berkeley. Tn the film, viewers are informed

that searching is like looking for a needle in a haystack and that it
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involves the entering of a request, revision, supplementing with related terms,
browsing, and display of results. They are shown a number of different types
of users searching for different kinds of information in different kinds of
dats bases, lInformation technslogy is presented In an histerical persepective
-5 a means whereby the special interests of small groups can be served, and
will be served more effectively in the future by means of netwoirks, inexpen-

sive s*orage media, and by human information brokers. The film can be used

in coniuction with the report as an introducticn to interactive searching.

1.3 HOW TO READ THE REPORT

The report itself is divided into chapters dealing with the various
functional needs of interactive searchers. Matters nutside the control of
retrieval system designers are not included. For example, iittlie Is said
about 1interactive terminal features or about operating system login proce-
dures. issues that are beyond the concern of searchers are not included.
No mention is made, for instance, of file structures, par3ing techniques,
>r updating techniques. There are a number of issues that it would have
teen nice to include but whilh were not since data was nct aveilable. For
example, nothing is said about average and worst case delays due to system
failure, or about recall/precision measurec of system etfectiveness.

The appendix to the report acts as an index to the subsections. The
rows in the four matrices direct the reader to the related subsections.
S psections generally consist of statements supported by command language
yvatax. Rather than adhering to a unlform notation for commands, presentation
terhniques are tailored to the special circumstances of each subsection
¢o that the supporting material will be as readable as pess:ble. System

names have been pulled into the margin so that they either can be iznored
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N

or so that one can locate the manner In which a particular system has im-
plemented a particular teature. Chapters bepin with tutorial material
placing the functlonal need in context and contrasting 1ts use in interactive
searching with 1ts role in other tvpes of systems. Then features which are
encountered by default are introduced followed by features that must be
specifically inveked. In some chapters feature:s are organized In terms

of subfunctions rather than in terms of how they are invoked. The report

concludes with general recommendations to the designers of future systems.

s

1.4 RELATED WORK
The report fits into a background of activity that has been taking place
over a number of years. In January, 1971 a workshop dedling with the user
interface for interactive bibliographic searching (15) was sponsor d by the
American Federation of Information Processing Societies (AFIPS). The
thirty-eignt participants at the workshop represented a number of different
interactive information retrieval systems. Many articipants were unfamiliar

with.edch other's systems and many expressed a desire to compare systems So

.
¥

that a basis could be laid for further discussion. Available comparisons
of systems by Seidon (14) and Welch (16) were effectively out of date. yThe
participants drew up a list of the functional areas involved in searching
rhat form the basis for chapter divisions in the current report.

One of the participants at the 1971 works.op was William Olle, who
headed a similar effort vo place features in a functional framework for
data base management systems (2) under the auspices of the Conference on
Data Systems Languages (CODASYL ). While there is an overlap between inter-
active retrieval langauages and data base languages, Olle indicated that

he thought a similar feature analysils should be conducted for information

retrieval systems (12). When the designers of the ¢leven retrieval systems

Al

o
o
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met at the April, 173 Stanfo~J workshop. one of their conclusions was that
no sharp disctinction should be made between retrieval of management and
bibliograpnic information.

The National Bureau of Standards has for a number of years kept track
of the state of the art in information retrieval svstem development (3, 4,
&, 7). As the field has stabilized and pressure for staadards huas increased,
NBS representatives have started laying a groundwork for uniform login and
logout procedures.

While the Nationzl Bureau of Standards representatives are not attempt-
ing to impose standards in functional areas of searching, Reintjes and
Marcus (13) at M.I.T. have been attempting to develop a translating inter-
fac2 larnguage that can be used for coupling systems so that a searcher need
not worry abont which retrieval system he is uvsing. Although they have made
some progress the task 1is vast and much remains to be done.

At the other end of the spectrum, a survey under the direction of
Carlos Cuadra at System Development Corporation is underway in an attempr
to discover what purchasers, intermediaries, and end users actually think
about the systems they have been using. In Europe, D.I. Rai:zt of the
European Space Research Organization is using the same questionnaire to
discover how Eurcopeans are reactlng to the systems available to them,

There are a number of places one can turn to for more information

about interactive searching. A thorough and e«cellent introduction to the

ield is Lancaster's Information Retrieval On-lime (5). If one prefers

collections of papers, Walker's Interactive Biblicgraphic Search: The User

Computer Interface (15), Meadow and Henderson's Interactive Bib]ioy(ilfj

Systems (11), or May's Automated Law Research (10) are recommended.

7 ey

Py ]
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{Cumputer Dialogues (8) 1s one o

There 2re not d4s many places where one ~an turn for

ne Jesian of user/rcomputer interfaces. lames Murtin

~
1

ERIC

Mn-{ine Interactica’ of the American Socier

the only textboors. The

's Design ¢f Man-

Annual Review of

. . . . ; . . . "
Information Scieace and Technology has ~ecently included chapters on "The

sterface in Interactive Systems™ (1, 9). The Svecial Interest Grouap

rmation ocience

¢ir1lly holéds technical sessions dealing with user interface probleus.
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Co0 THE O SYSTEMS SELECTID

2.1 INTRODUCTION
Fleven systems fBaitelle's BASIS, JeM's STAIRS, Lockheei's DIALOC,
MTT's TNTREX, NASA Lewis Research Center’s NASIS, Lenign's LEADER, Mead
Technology Laboratories' DATa CENTRAL, Informatics' RECON, System
Development Corpouration's ORBIT II, Northwestern's RIQS, and Stanford's

SPIRES II

N

were chosen for inclusion in the comperative anaiysis. The

¢
&t

riteria used for selecting systems were that the system had to be 1) opera-
tional, 2) on-line and interactive, 3) able to harndle multiple users simul-
taneously %) able 2o handle multiple data bases, 5) able to process data
tases with variahle length entries and elements. 6) demonstrable tc t:.

pu~1ic, axd 7) primariiy oriented toward information storage and retrievai.

ot

in ¢.'v one case was an eXception made frim these criteria: INTREX fises
castomarily handle more than one data bare.

Many systems met the criteria of the comparative analysis but were not
inrluded. A number are close relatives of systems included in the analysis
fELRILL, NASA/RICON, BCN, LIXIS, 50 c¢nuld be excluded witho_t prejudicing
the generaiity of the cemparison, The versicns included in the analysis
were rhosen cecause the person making the greatest contributilon to the

-f ¢ne sustew Cousld reprer.nt ir. Both DIALOG and RECON were in-

A
~
%]
[
N
-
c

~iuded neeguse Roger Summit ~f Leckheed and Larry Stevens (of NASA in 1963,

f iniormatics during the comparative ant_vsis) worked together to establish

tie speltfioLrdong for the ~rizanal NASY LN,

pa)

Utner svstems o r@ dev_loped cutside of the United States (CUIC/LAW

of Canada, 117 f Sweden) and it wae feut that since svstem representatives

16
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were Delng pald te cowe to the Stanferd yorkshop, that 1t woeuld fe nest to
. limit the analysis to U.S. ~wstems.

Some systems came very close to being includec but were not for extra-

~ ] . Sy vy _ 3 -
ne~us reasons.  I[nfodata’s INQUIRE syster was to be 1nclaaged bt sowed ot
: montn before the workshop because of the press of worsn.  The Low Yorse

Tize ' svsten would have been included except that it reaulred =2 terainel

thniat was not ivailable on the west coast, was used with
ind was writrten at IBM Federal Systems Division so woulil nut have been rep-

resented by a system des.gner. Lawrence Livermore Laboratories' MASTER

sy

TONTPOL woald have been inciuded  except thit it runs onoa very unusual
cozputer and can oriy be made publicly accessible by moving it to a

declassified compater. The Defense Documentation Certer's svstem was

.~nsicered but nnt included for similar reasons. MRi's System 2000 weuld

, rave been included except that it was discovered too late. Other systems
~engilerel bul not used were: University of Washington's SOLAR, I'niver-
citw 5 Pittehargh's PIRETS, Svracuse’s SUPARS, and Stanford Researcb
Tnstitute's Augmented Intellect.

Yo oinference shonld be drawn that a system 1< in any wivy 1nace-
fLEts Feeatee it was not in~laded in the mnalvsis, s soupt to limit
the = gmber af particinating svslens so that we 2ould conduct & Ganaescat iy
gorxshon, o Sully. tng gtems ara 7ed throughout the report will rrovs
1. R anfficoaenrlc rorprehensive S0 that other §v fems can e gt e
1t rster oty

.
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2.2.3 DIALW wi- developed at Leckheed and was first put iate DIALOG
t b
\
service daring 1966, The 1968 version cf DIALOG was
L]
adapted ©v Leckheed to NASA's requiremoents (anl was named
RECUN) sn? is now in the pudlic deomain.,  Since 1968 the
SUstet hLuaw neen exXtendel 1toTAnyY WavS.  walls it D3 still
nossible to huv or lease the software, lLockheed encourages
Tesnle to surscribe as interactive searchers.
Since April, 1973 a great many more data bases have
Heen put online, including the National Agricultural
iibrarv's CAIN fCatalogirg and Indexing), the American
Psych~logical Association’s Psychelogical Abstracts, INFORM
COMPENDEY, INSPEC, Chemical Abstract's CONDENSATES, and
others,
. 2.2 INTPEY .as developed at the Massachusetts Institute of INTREX

Technolezy and was first put into service during 1969.
It was originaliv intended as an experimental szyster (but
% 1n operational envirecnment) for trving out new approaches

t in-depth irdexing and interaction wvia terminals which
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tne syster has been taken down and

i5 ~elng renrogramred for use on an IBM 370/165 computer.
In 1 related effert, an interface is being designed that
trivs.ates what one requests using a single command langua.e

ittt the jangrage of one or move ~ther sviters,
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Aruitoxt provided by Eic:




Le2.5 NASIS was levelopea at ¥ASA's Lewls Yesearch Center in! WAL T

was first it ity sersice darin Yoo Che revisod

4
cer-in of the Svstem dicy ussed in this report was in
gperation onlv a few months during 1972, XASIS wae
intended four oseé 43 4 d4ta base managenent swystet.  Its
major use was with descriptors of photographs of the
'nited States taken by the ERTS satellite. The svsten
is no longer being suppcrted by NASA, aithovgh the software
is still available.

2.2.¢ LEADER (cften i1eferred to as LEADERMART when used in LEADER

conjunction with Lehigh's Marr Library) was developed

« at Lehigh University and £irst put into service during
March, 1971. Tt i{s intended primarily for searching

p of tibliographic or textual data bases by students at
Lehigh, although service was for a time being sold to

outside subscribers, LIADET is unique in its emphasis
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roe biblicgraphic data bascs
aove been remeved frem the svstem and reprogramming efforts

ire inLoreay to make it e o-.canle with textual (ron-
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2.2.7 DATA CENTRAL was developed at Mead Technn legv Laboratorics DATA CENTRAL

times Sefore April, 1973 it was usad ror searching Poycho-

tozfcal Abstracts, Epllepsy Abstracts, and the case law of

the state of Chio. DATA CIVIRAL 1s intended for tioe

V]

Jata base management system. Lither the software can be

leased or data bases can be placec on the parent system.
Since April, '973 the system has been revised and ie

currently being reprogrammed to run on the DEC PDP-il

series of computers.

2.2.8 RECON was develcped by lLockheed for NASA and is maintained RECCN
* 5v Informatics (in conjunction with their STIMS file main-
tenaace package). Since 1968 the system has been exterded
¢ in many different ways. RECON is installed not cnly at

NASA, but also at the Department of Justice, the National
Oceanographic and Atmospheric Administration, and orher
government agencies. Informatics supperts RECON at these
instillations as well as selling service and making their
~omputer available for storage of data bases.
Since April, 1973 rhe Environmental Protection

Agencyv's ENVIRON data bases and George Washington Univer-
sity '« POPINFORM data base have pit onto the svster. The

T2X1CUN data base has been removed and has hecome the

ERIC i
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2.2,106

ORBII 1T was developed by Syster Development Corporation
1m conjunction with the Jevelopment of FLHILL for the
National Library of Medicin.. An zarly version of ORBIT
was first put nto service during 1970, and ORBIT [T
“ecate sperational oan 1972, 19C boti sells ¢or leases
snftware and also puts up data bases for subscription
searching on the parent svysten

Since April, 1973 a new vcrsion of the system,
ORBIT 111, has been developed. In addition, a great
many wcre data bases have been put online, including
the National Agricultural Library's CAIN, COMPENDEX,

NTIS, INFORM and others. System improvements are being

implenented on a continuing bacls,

RIQY was developed by Northwestern University and was
first put in service ian September, 1969 (then called
RIMS). Since that time it has undergone extensive
changes and an instructional interface RINSTUTOR has
heen built for it. RINS is irtended for maintenance

ard searching of small-to-mediu. size data bases

whether they are bibliographic, textual, or nuumerical.

Tt ¢1n be ased in conjurction with graphics plcotiing

Cinre April, 1973 the RIOS User's Manual has been

H en, 1 procedural capability has beeg

MLt

r.
rr

¥ TFWT1
ieveleored to enhance both interactive searching and

statisticnt data analveis, and an interactive graphics

Tacrage his Leen develoned,  Th- system has beern installed

in Furepe ang i< actively keirg marketed in the United States,

1 LI
7 LY ]

ORBIT

RIOS
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2,211 SFIRES-11 was developed by Stanford in conjunction with SPIRES
the development of the BALLOTS library cataloging system.
An early versioan of SPIRES was first pufr in service in
1969, and SPIRES I1 becume operational during September,
1972.  SPIRES II can handle 4 wide variety of different
tvpes of data bases, including those having hierarchies
of fields within fields. While it is possible tu transfer
the software or to put a data base up for searching, SPIRES
is intended primarily for searching and file maintenance
by people at Stanford.

Since April, 1973 the svstem has been revised substan-
tially. It now provides for offline report generation and
predefined formats online. As it is being modified to run
on the IBM 370/158, it 1; being augmented to have ' _t

language capabilities.

2.3 THT SYSTEM'S ENVIRONMENT

Fach of the svstems must reside on a computer, under an operating
system, (perhaps) connected by a data communications network to a terminal
where a user searches in one or more data bases. The data base may belong
to the user and is being stored on his computer with software leased from
the system owner, the data base may be stored on the system owner's comput-
ter, or the user {as 1s customary) may have no ownership interest in the
data base. In this section most of these aspects of the eleven systems

are considered. Missing from what follows is a clear picture of the users,

how frequently they search, aad the problems they tun {nto. System r-pre-

sentatives were asked to chardcterize their users but few coull do sa.

?
:..




.

Qutside of the universities, rost searchcrs are intermediaries rather than
end users (but not all). An NSF-sponscred study is being conducted b:

Carlos Cuadra of System Development Corporation to find out the answers

B
to user-related questions. e
2.3.1 As of April 23, 1973 slightly modified versions ot a. ORBIT
b. DIALOG
the system were bein:t operated by others. These b. RECON
c. STAIRS
. versions of the system would have qualified for d. DATA CENTRAL
inclusion in the comparative analysis.
a. National Library of Medicine's
ZLHILL (popularly known as MEDLINE)
b. European Space Research Organization's
ESRO
National Aernnautics and Space Administration's
NASA/RECON
- Atomic Energy Commission's
AEC/RECON
c. State University of New York's
BCN (Biomedical Communication Network)
P d. Mead Data Central's
LEXIS
2.3.2 As of April 23, 1973 bibliographic data bases a. ORBIT
b. DIALOG
containing more than one hundred thousand records c. RECON
d. BASIS*
were available on the parent system fer commercial e¢. LEADER**

searching.

a. ERIC (Edacaticnal Resources Information
Center's data bases)
CHEMON {inemical Abstract's
Chemical Condensates)
MEDLINE (National Library of Medicine's
MEDLARS)
b. ERIC
PANDEX (CCM information Services' data base)
NTIS (National Technical Information Service's
U.S. Government Researrh and Development
Reports)
10XICON (National Library of Mediciue's
Toxicology data base)
- FNVIRON (Environmental Protection Apency
dita base)

o]
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Aruitoxt provided by Eic:




d. NTIS
Chemical Abstract's Condznsates
* Science Information Associates ! 1.1
- marketing of searching service.
e. (hemical Abstract's Condensates
COMPENDEX (IEEE's Engineering Index)
**k Metascience handled marketing of searching

service.
2.3.3 in addlition to the sites mentioned in 2.3.2, a. ORBIT
b. RECON
system software was also being used at the c¢. STAIRS
d. DATA CENTRAL
following locations., e. NASIS
a. Department of State
Karolinska Institute (Stockholm, Sweden)
State University of New VYork
(Syracuse)
b. Department of Justice (JURIS)
c. House of Representatives (Bill Status System)
d. Environmental Protection Agency
¢ Wright-Paterson Air Force Base
Union Carbide
e. Carnegie-Mellon Univers.
[ 4
2.3.4 In addition to the d#éta bases mentioned in 2.3.2, a. STAIRS
b. SPIRES
large data bases were available on the parent system c. NASIS
d. INTREX
for in-house use.
a. COMPENDEX
IBM's Technical Documents
b. MARC (Library of Congress's Machine
Readable Cataloging data base)
¢. ERTS (NASA's Earth Resources
Satellite imagery data base)
d. the INTREX data base
2.3.5 As of April 23, 1973 the system was being used for RECON
DATA CENTRAL
some data bases that were neither bibliographic nor BASIS
SPIRES
primarily textual. NASIS
* RIQS

24
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2.3.6 The system has capabilities equivalent te those of palA CERTRAL
NAasTs

a host language. This means that programs written

in COBOL or some other language can call upon the
x

retrieval znd djsplay features.

w3

2.3.7 The system is operated in conjunction with a batch STAIRS
DIALGG
retrieval system. Only in the case of NASIS is it BASIS
LEADEK
possible at the terminal to transfer a2 reguect RIQS
NASTS
from the cnline system to the batch system. RECON
2.3.8 The major technique used by the system for trans-— ALL
SYSTEM:
lating requests into lists of records is to call EXCEPT
RIUS
upon previously constructed inverted indexes. Items
in the index are kept in alphabetical order, and
each item is a word, numeric value, or phrase followed
by a list of pointers to records in the data base.
2.3.9 Pointers may indicate 1) the data base from which a. INTREX
b. DIALOG
the record comes, 2) the field from which the item <. STAIRS
d. SPIRES
comes, 3 the word position within the field, 4) the e¢. LEADER
5 2 f. ORBIT
1tem's importance to the record, 5) a date for the .. RECCH
h. DATA CENTKAL
record, or 6) other information. Those systems i. BASIZ

rnat do not store data base and/or field information
within the pointer keep separate inverted indexes fur

each searchable data base and/or field.

a. 2,3,4 and 6
) b. 1,2,3,4,5,6
c. 2,3, and 6
d. 5 and 6
e. 4 and 6
- f. 4
3. 1,2,3, and 5
h. 2 and 3

6 (for links)

s

.

21




2.3,

2.3.10
R I
o012

An additional technique u~ o by the system for

trans.ating requests into lists of records is o
call upon every record in the current list {or
in the data basc if there is not a current list)

and scan it to see whether it satisfieu the query.

L

As of April 23, 1973 the system was accessible

through the Tymshare network (a commercial, leased

telephone line, data communication network).

Whether or not on the Tymshare network, a number
of users were accessing the system from remote
locations.

a. IBM has its own international data
communications network

. the federal telephone network (WATS)

WATS and privately leased links

NSF-sponsored leased line networks

Lockheed has its own high speed (480 cps)

leased line network

o a0

The user can search using 1) any of a wide range

of different ASCJII video and teletype termirals

(like the Hazeltyne 2000 or the Texas Ins‘ruments
Silent 700), 2) EBCDIC video and typewriter terminals
{like the IBM 2260, IBM 3270 or IBM 2741, 3) graphics
terminals (like the IMLAC or ARDS terminals).

and 2

and 3
.2 oand 1}

PO et

b.

—

m 0 op

[ VST S T & S« VY VI LR SR VI R o]

RIQS
INTREX
STAIRS
ORBIT
NASIS

DIALGG
RFCON
ORBIT
BASIS

. STAIRS

NASIS

DATA CENTRAL
SPIRES

. DIALOG

ORBIT

. DIALOG

. RECON

. STAIRS

. DATA CENTRAL

SPIRES

. NASIS

INTREX

BASIS
1QS

LEADER




2.3.14 The system runs on a) the medium to large size a. DATA CENTRAL
a. RECOK
I1BM 360 and 370 series computer.. {like the IBM a. DIALOG
- a. ORBIT
360/40 or 370/145), b) the IBM 360/67, c) the a. STAIRS
b. NASIS
ChC 6400, or d) the UNIVAC 110£. (INTREX ran on b. SPIRES
c. RIQS
an [BM 7094.) c. DASIS
c. LEADER
d. BASIS
2.3.15 The software is written primarily in a) FORTRAN, a. BASIS
a. RIQS
%) PL/1, c) Assembly Language, (SPIRES is written a. LEADER
b. OR8IT
1n PL/360 which ac.s like Assembly language but b. NASIS
¢. DIALOG
ivoks like PL/1. INTREX was written in an extension c. RB¥COS
c. STAIER-
of Algel.) c. DATA CENTRAL
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5.4 INSTRUCTTONAL, DIAGNOSTIC, AND CONTROL FEATURL>

3.1 INTRODUCTION

Betore cne can search for infermation using an interaclive retrieval

system, one must have access to the system and be able to use it. It i

W

tempting to focus upon compand language capabilities, forgetting rhat

people need instruction, make mistakes, and occasionally need retraining.

In this section we shall focus upon supportive and controlling features, sc
that in later chapters we can disregard them. & number of the features are
actually not a part of the command language interface, but are necessary for
it to function properly. For example, logging cnto the computer will be
discussed, as well as the training of users by human instructurs and trouble-
shooting by consultants when command language problems arise.

There is a danger when dealing with computer systems of assuming that
everything should be computerized. Many system designers reported thav the
tutorial material available at the terminal ig rarely invoked. There are at
least three possible reasons for this. Interactive searching is still quite
expensive {15-120 dolla-s/hr) and users may feel that there are cheaper ways
to learn. 1t could also be that the range cof behaviors to be taught or dif-
ficulties to be anticipated is so great that enough tutorial material caa not
bhe presented within a reasonable amount of time. Third, it is possibie that
the ratorial material available has not been reworked to the point where it
makes sense £o users., Whatever the reasons, all of the eleven systems depend

teavily gpon haman dasaistanie when dealing with users.
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Few designere

atter fifrecs

sncone can come in off the street and
instruction be searching like a professional.
that need U he tapght. 1 the user i: not
totont Rew Lo sDheriate 3t Thic

language works, he probably will aiso have tn

Most non-mathematical

into modem, ) setting daprieZ SwWifanes,

initiallyv find boclean operators to be
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ts and toc progressively combine them. FEowever, t-.2

topic usudlly requiring th- most instruction is how to use the data base,

Data bases differ markedly n structure, ranging from Medline with its MESH

hierarchical thesaurus to FRIC witn multiple index terms for the same topic,

to Compendex h its index phrases,

in the text is inverted for sear:hing,

searchers

constalt practice, are comfsrtanle
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Vow S0

a perscn Who

aiwavs tn

will relp

INTREX
SPIRES

i

BASIS

generally go to a termainal that was
~&

~n ahead of time by the INTREX staff,
having accont numbers for ~omputer
general can invoke the sustem bv

~rocedures and
cpjwEe

LY

TaoTmnr s
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4. 1 Dart LY wrelr froining, 1527~ Ty Stroeny.

e cLaTacel U Tort the amore’ ool

Users ares provide. with poiwet=sizel feiders (374ET)
sammaTizing The avaiiaibic commands Eor the svsten, ,
in at least two “ases (*) | tte names ~f fielis in une
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3. After the user types his name and address,
the svstem respcnds ''welcome to Intrex .
1f you already know how tc use Intrex, you
nay go ahead and type in commands., (Remermter,
each cormmand ends in a carriage return.)}
Jtherwise, for information on how to maxke
simple searches of the catalog, tvrpe
info 2
or, t~ see the Table of € ntents
H Tntrex Guide which will 4
arts of the Guide expl
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. After the a<er twres 57 iPES, the svetem
responds
TALLOOMME T SPIRES 1T, .
followed by messages of the day, then
IF IN TROUBLE TYPE HELP"

. After the user 1s ivgpged in, bte i35 t_ 11
which data bace he {s copmected to, Then
he is 1swid whet 2r he wishes to Lave the

farmat. 1If he
forrat

new AT exXps Tiencec 1Ser

wanite the nes dase¥

ZAa T, LA
; TARCH STATEMENTS
A FTROGER STMMARY OF NPEEA TN

TUT vy Yropp. Vo rATr apTe
i3 a -t - *
<

VEATURTST T R YRS OP I SN CARRIary heT il
<! )4,

°n

ORBTT

DIALOG

RECON

BASIS

SPIRES ,-
NASIS

RIQS

DATA CENTRAL

STAIRS

DATA CENTRAL
SPIRES
INTREX*
DIALOG*

INTREX
SPIRES

ORBIT

BASIS

DATA CENTTAL
LEADER
STAIRS

RIOS

DIALOC




4., After the user logs on he 1s asked
DO YOU DESIRE "TLRATING INSTRUCTIONS?
TYPE TES OR N0
- 2. From the moment the user logs onto the syster,
he is advised regarding what to do pext. I

commands not in:luded in the advice.

f. After signing snto a data base, the user is
informed that he can invoke the HELF functicn,
z. It accessed frow RIQSTUTOR, the RIQS user 1s

informed
"IF Af ANY TIME WHILE ENTERING SEARCH COMMANDS
YOU “ZED ASSISTANCE, TYPE HELP..."
h. As a part of the log c¢n greeting, the user is given
a telenhcne number for problems or assistance.

3.2.7 The knowledgeable perscn can receive enough instruction a, DATA CENTRAL
b. SPIRES
at the terminal in order to learn how to search, This .. RIOS
4. INTREX
mav inzlufe 1) terminal and tvping problems, 7} the e. ORBIT
C. STAIRS
. command reperteire, 2, characteristics of the data base, z. DIALOG

+} common pitfalls and their remedies, 5; recent revi-

sions to the sv=tew, A} sample searche: 1~ he emulated, >r

7; hints for effective searching.

3 depending upon the 4ata base 1,2,3,4,6 an. 7
5. 2,3.5,6
c. 2,3,4,5,6h,7
4.0 1,2,3,5,56,7
. 1,2,3,5
£.02,3,¢
s 2.0,5
Z.on The user either an accesce training material nas<i.elv a. DATA CENTRAL
b. SPIRES
7v- a tutorial r can activels use an Inlex to oallocp <. RTJS
. INTREX
rapee ~F gastrutticomn, e. ORRIT

T

STALRGS
o wiATY allows nne te ac-ess pawes of too v,

Many of these pares suageest other paves t

iccess. There i1s a directorv for findine ..

what text i{s a<segciated with earh namber.

HETT dinetructs the @ rice to tvpe

EXPLATN EVERYTHING (3 directory of what -

aviilable).  EXPLAIY FVERYTHING indicates

that the user seeking instruction shoall to o

EXPIATS SPIRES for tatoriails.  SHOW NiTWws -7, o

& 1

Vitest Chanses in the Tvets .

by

Th
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.. The user must attach RINSTUTOR, which in turr
attaches and communicates with RIQSONLINE,
During the tutorial, control can be passed to
RINS via the EXIT command. Contrnl can be
returned to the tutor via the HEL? command,

Y. INFO# allows one to access pages of text.
INFO 2 acts as a directory.

NEWS allows ope to find the latest
changes in the system.

© The new uJser receives tutorial informavion.
EXPLAIN EXPLAIN acts as a directory.

P 3llows oune to access pages of tutorial

laining different aspects of the svstem.

[and}
e
!
o

3.3 RECFIVING RELP WHEN IN TROUBLE

it s a riare person whe never makes a mistake. The range of problems

trat zan arise when searching is enormcus. At *est the user realizes he has
forgetten how to enter a command. Often he cann~t figure out what a message
from the computer means, but is satisfied when he receives a more verbose

- explenaticn. Problems become mire difficult wher the user is certain that
one tning should have happened but 1nstead another did. For example, the
user asks for all records dealing with AMCRICAN HISTORY QR UNITED STATES
HISTORY and finds that the data hase rontains nething., The problem could
he that DRs are processed before ANDs, that the data base has been brcken
inte trdividual werds, and that inplicit AXDs are inserted between words
‘- a naerv. Thus the request effectively asks for records containing
AMERICAN AND STAT!S AND HISTORY. Or the nroblen ..ight be that the user

1eturned the _uarsor heif-re transmitting the iinc. Or the prohlem wight
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Mogr of the svsters @ verv lircle om-line tn help users with their

- nroblens.  Almost 11l of them wrovile users with telephone aurbers to call
18 a4 last resort. Thev rely beavity apnn geod trainire in the first place,
1ni interfia es 12t re s straichtri-raard thiat asere find o fifti_alt ¢
WaHe (IrToTs
30301 The Leer Wi has sw bt ohed U 3 rerse ter f dntersction a. INTRED
k. ORBIT
with the suste™, can sait b 2alk o Vverhoee tors <, DATA CENTRAL

v 1 1 — . -
whenevey ne feels e Deeds rerindinag.
. ) . .
1. LOY6 to get the verbose o le,

[
SHOXT to get bacrv t3 the terse —~le.
Y. VERSICN LONG to get the verbose m

VERSION SHORT to get the intermediate
VERSION SYMBOLIT to gzet the terse mode.

. ¢, when entering the data base, tue option
1ONG or LVWIF is used to get the verbose
aode, while SHORT or SKWIL is -ised te get
tre ters

e mrde.

.
3.3.72 The user (an asr o1 an explanatisn of the swsten 2. RECON
L, ORBIT
prompt or resic nse he his osist received. <. RIQS
d. SPIRES
+, HELP error ools e. STAIRS
L. EFPLAIN will zive amn evplanation of £. DIALOC
the latest prompt hv the computer, 1. NASTS
L¥PLAIN followed by the terse form of 1 . DATA CFNTRAL
system ressage will retrieve an
ea?}a atior of the message.
HE'P will catuse a wmenn of optiuns te be
iisplxyed
{nc peostings?, see resultsa?, need
te auswer a question?, review features’,
review data hase?, cormand names”)
PP the RINSTUTR is attached, then HELP
vekes the tatsr and it explaine how the
BTG o omand oo poraent most recentivogecld
AOTHS,
. PRI O AR S
STt ol oesplarr v nhe Laer bR UL

JIr Nine ne 1k orrent.yo1n
Tloseypast what e might
Tt the nevt stave,
Lot wryer oo de o (VLI eption
Lol withoat 3 porameter prompts
the nser with 1 Tist of things
For witch e nore-etve explactiso,,
O
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EXPLAIN error code
EXPLAIN error code
EXPLAIN RESPONSE, error co? 1in order
to find out what to do t. c¢orrect an
error.
EXPLAIN ORIGIN, error code In order to
find out where an error code came from.
WHATH
every prumpt and response fror the
system is numbered so that fuller
explanations can be retrieved.

3.3 The user can ask for an explanation of a specific a.
b.
command f{or which he remembers the name but probably b.
0.
ot the format. b.
c.
a. HELP command name d.
b. EXPLAIN command name e.
c. ..HELP command name
4., 1f the RIGSTUTOR is attached, then
the user can ask 1or explanations
of commands at anv time during query
formulation.
e. DATA CENTRAL has explanations cf the
specific commands in the WHAT file.
3.4 The user can have the processing of his scarch a.

b.

request traced so that he can get a better feeling

for what went wrong.

W

;

¢
[t R

..SET DETAIL=0N causes *he number of

records and the number of occurrences

for every term in the query to be listed,

but does not show how (he terms get combined,
COUNT causes the number of records remaining
to be listed after each new term’'s stem ig
ANDed inte the result.

.15 A portion of the user's guide is wratten in ¢ aop

it helps the rcer with trantie-shoneing .

TN

RECON

ORBIT

DIALOG
SFIRES

NASIS

STAIRS

RIQS

DATA CENTRAL

STAIRS
INTREX

RASTS
STATIRS
RECON
SPIRES
ORBTT
TALA
DTAT OO

oAl

-
-1




Possessors of account numbers are provided with
4 telephone number for calling up a human ¢ nsultint

#ho an help them with troubtle-shooting,

The user can 1mteratt i+ ces ir ity the . v sultant

FLP followed by text p
at the consulitant's
10O SPIRES

takes the message cowmposed using the
text editor and puts it in the consultant's
mailbox. Assuming that the user did not
tisr~ ‘I monitoring, the consultant can
look over the user's recent behavior from
his consulting terminal.

SYND MESSAGE 1/ followed by text prints a
message at the consultant's terminal, whb.

then can send 3 message back or call the

- To. RIGULATING USATE

There qre 3 few features that usere often de net perceive as beneficial,

t that cltivatelv are for their benefit, some {eatures, like access

reatyi tiome, —g. careiw he hrogphe to o the attention of ssers,  Others, like

§ T rigiry Covment s, —ay o highlw vicibhle.  The fearures ave iriladed
ot pges TRt Tabe T 32inde Tor erstem 1e oresentatives to leas  from the
P e e, foasir e e tane Wi has oaccd -5 e thelr systems,
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When enteriny the system,

the user must pass through

th. logen nrocedures of !) a computer network, 2) an
aperating system, and 3) the retrieval system itself,
He must know 4) an account unumber, 5) a terminal

identifving code, and ) a pissword.

a. Y and 4; sometimes alse 1,5, and 6

h, 2,6, and 3; sometimes also 1 and 5

¢. 3 and 4; sometimes also ! and 5

d. 3 and 4

e. 2,4,6 and 3; sometimes also 1,5,and 6
f. 2,4,5,6 and 3

g. 2,6 and 3

h., 2,4,6, and 3

i. 2,3,6, and scmetimes 5

j. 3.4, and sometimes 6

By the time the user has logged on, his searching
ahkilities have 1) been restricted to a subset of
all possible data bases, 2) a subset of the fields
in a data base's records, and 3) a subset of the

records in the data base.

a. 1
b, 1 and 2
c. 1, 2, and occasionally 3

By the time the user has logged on, his command
hehavi~r is being mecnitored (disregarding purely
chargs meonitoring) a) onlvy as a contributicn to
angregate statistics, b) on a command in core
basis rarely used for tracking individual users,
c) on an individual uaser basis so that users carn
hoth be siudied and helped with probiiems, or

1) en oo dindividual basis hut with an ~ption o

the uscr to turn monktoring off.

33 4

ORBIT
BASIS
DIALOG

DATA CENTRAL
RECON

SPIRES
LEADER

KIQS

STALRS

NASTS

T A
.

-

[ s S
. s

R v

. RIQS
a. BASIS
a. DIALOG

a, ORBIT

a. RECON

a. LEADER

b. DATA CENTRAL
c. NASIS

c. STAIRS

¢. SPIRES

a. NASIS
b. ORBIT
b. RECON
b. DIALOG
c. LEADER
¢. INTREX
d. SPIRES
d. RIQS




The user can enter conments as he searches that a. ORBIT
b. LEADER

appear at the appropriate spot in the monitor log. c. INTREX
d. RIQS

a.
b.

[G VIR

"COMMENT followed by t xt"
COMMENT prompts the user for
lines of text until the user
specifies STOP. Or
* followed by text
for notes to oneself.
COMMENT followed by text
The user is asked after completing use
of RIQS to enter any suggestions or
comments he might have.
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4.0 QUERY EQRMULATION FEATURFS

4.1 INTRODUCTION

Perhaps the major value of information retrieval systems 1s that one
can easilv gain access to small numbers of potentially relevant records
that are buried in immense data bases. By trying out various criteria,
by ebserving how the criteria pare away a data base, and by examining a
scattering of retrieved records, the interactive searcher can revise his
strategy until he senses that he can do no better. While a good sear-her
vacillates between expressing criteria and checking to see how well the
criteria work, in éhis chapter we shall cnly discuss features for formulat-
ing queries.

Formulating queries for information retrieval system3 is not the same
as asking everyday questions. First of all, the context in whizh most
evervd:, questions are asked greatly limits the possible responses. One
does not ask a waitress how much it costs to fly to Tokyo. Secondly, most
questions incorporate an understanding c¢f how the respondent structures his
knowledge. Thirdly, askers of difficult questions rarely expect thorcugh
or precisely on-point answers. Users of information retrieval systems often
do expect to receive thorough and on-point answers. They expect to get
tnese from data bases that ceontain material contrihuted by many different
people who structure their knowledge in different ways. Ccmputers are not
in eye-to-eye contact with humans and generally do not remember people frum
one sesslon to the next. The information retrieval systems discussed in
this report do not answer questions; they provide a "quick and dirtv" means

for rarrowing down the search space 30 that the odds are improved toat the

nger vill find an answer to his question.
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A oorotrote Tl R av v . v a0 oaut the
Y ties WLefe DT0le 3T THUINLG e 1 Tervetare - oexplain why
N T R SR
S St TealaTe . fte Teds T~ for o csvia, tuom wiil be erasidered
e e LT Tate wa s §ov o imples ating Cten.  waile an effert is made
g - Foiturey withoont t.ine them oo orerti~ular steorage schemes or Jdat-
&
- 1e17r 5] sre diciussion 13w oaade o norete. Tne similaratvy acrt--
-t “ey-omt Fro:oa common ualerstanding of human expression but {r.on
. RS SO S t» wonring data and an intevest in bibliographic cstatiou-
it tetore, 1 oF the reasons fov this analysis is to assess how wen-
oo« mrman! languarve features are to current technolegies.  Where insen-
. tertooe fun-tionar ne ds ocan be formally recognized, and trested v
S tema Lna L TN manLLY
4.2 ATA BASE SELECTION
B 1 tie .oven systems, one must select a data pase bef-re aears
S, "ne wora 'data bace' 1s used to refer not only o some 1w
sl —strntared records, ot alse to auwiliary fiie- bendr
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G2, The set ¢f available data ba-es does not depend upon the
user identification.
* INTREX makes available only a single data base.
For use with cther data bases, the system is
called other nagmes,
5.2.2 When the user {dentification happens te limit one
to a single datr base, that data bise is attachel
automatically,
L,2.3 When the user identification does not limit rne
to a single data base, one data base 1s still
atrached automatically.
* DIALOG has a user-speci:iied default data base.
5.2.4 The user is autcmalically presented with a list of
. the data base. he might attach.
5.2.5 The user can ask for a list of the data bases
he might =ttach.
a. BEGIN or EXPLAIN FILES
L. SHOW SUBFILES
c. ..HELP BASES
A. FILFS or RETRIFVE {(where there i no
default file name)
e. "FILES?"
f. BROWSE when using the RIQSTUTOK
2. WHAT 50
4,006 As a part of the available data basc displav, the
user iz asked to enter the identifying nember o7
[l
the cne he wants to have attached.
! * when using the RIGSTUINK

E[{I(j .
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INTREX
ORRIT
RECON
DIALOG

RECON
ORBIT
TTALOGH

DIALOG
SPIRES
STAIRS
NASIS
GRBTT
RIS

JATA CENTRAL

LFADER
DIALOG
NAC IS
RIQS*
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The user, independently of an available data base
aisplav, indicates to the cvstem which data bass

e wishes to have attached as his first data base

SYSTEM PROMPT RESPONSE
~.  ENTER FILE, MESSAGE OFTI A db, optior

o

ERTER NAME OF THE DATA BASE db
TO BE SEARCH

<. ENTER DATA BASE LAME

]

.o SELECT db

.

’ ATTACH, logica:

do passwerd ‘password is

a. DATA CENTRAL
b. RIQS

c. BASTS

d. STAIRS

e. SPIRES

f. DIALOG

g. NASIS

user-specified default data base)

£, NTIFK: BEGIN BYPASS (for -he
£ -ENTER WASIS CoMM e RETRIEVE 4b

; 1

; The following four 1temnms !

; assume that the user wishes i

| to switch to a new data base.‘

| i
Ta ousesr Tmest tirst exit from the system, althougn

o

he gwy st i, main

ain contact with the t . me-sharing

Cee et 1Al 2t triil e Winie to o be retarpel to
fte st Tust o Te e wes asbed £ oselect hiis
TTrat ) 1 [

i L LHaNGY

b CHANGE

RESTART

A

INTREX
RINS

a. STAIRS

. LEADER

¢. BASIS
TPIRL~
NATTN




A siightly different technique is used for switching S S
. DIALDC

te a new d_..d base than was used initialiv, . DATA CENTRAL

£~
~J
.

Dot
[

»
d. ORBIT
2. BEGIN for a list of the attachable data
bases and a prcmpt tc select one, or
BEGIN db# to bypass the listing and prooptine
b. .FILE db#
~. FILE for a reminder of the cuarrent dita base
(and cpticn), with a chance to switch by tyging
db, option
4. "FILE A4b"
4.3 FORMULATING SIMPLE QUERIES
Many people prefer to learn by deing, and often begin searchine before
they know how to. All of the eleven sysftems rely upon the user tc formulate
the query, but var in how easy they make matters for the uninitisted. Sinre
, pecple often rely heavily upon first impressinns, it is important to ccnsider
what each system presuwes that the user knows about entering requests, how
successfully the svstem re-orients him when he gets ceonfused, and how ranidly
it brings him to the point where he can display retriesed recor?s. Since
simpiicity is gained at the expense of making presumptions, it is worthwhile
to examine what assumptions each system makes, and how systews 4iffer,
It is difficult to anticipate what an untrained user will canesler oo
be a pood request. Much depends unon the type of data hase selectod. In
order to remove this variable, and since all of the eleven systewe can be
used with textual or hihliographic data bases, we shal. assume that the user
has selected a te. .al data hase. According to designers, the great majrrity
nf requests are for content-related records. The unirai~ 5 user is likelv
te rely upen priery expericnee with content-related searrping. I he
»
thircks abour hew he asks people questions, be prebably will skot-h vt vest
aspects of hs querv, using good grammar and more words tlan ab-clurely neressarv,
o .
ERIC W
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NTER REQUEST
-~ SEARCH ST

_EASE ENTER YOUR
FIND DOCUMENTS
SEARCH REQUEST
OR COMBINATI
EYAMPLES BELOW:

SUBJECT

SEARC:

SELEC!
.« SEARCKH

FIND

nust spe-ify the fiei

SUBJECT
an index for the selected data base
RECORD (to search all fields)

XENON

ity the [ne
s oin o0
1t tre Ted
the qaerv -~

srst
.
id ¢~

REQUEST.
TN THE SYSTEM SPECIFY YOLUR
BY SUBJECT, AUTHOR, TITLE

KS OF 1t

T

inoL &

VISCOSITY
COMMAND OR TYPE BALT

(END

s

P
<

QeI Ty
StieeLy

-~

TRy oI )
1.¥ -t J

T A PERD

FRMC

5. DATA CENTRA

L. ? vl
P, ORBIT
¢ . BASIS
4. LEADER

S

e. INTREX
£ RIOS
ML
A, PrOoh
a. DIALOGE
B, STATRC
- C}'JT ‘DE’.

e RIOS
1. o®if
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makirng up
THE EFFECTS OF TELEVISION
CN CHILDREY, where no
exactly this
expect one to.

the gquery take a form like
VIOLENCE

record contains
phrase ror does the

The user most Speciiyv 10 fhe juery what is Uoobe Iote a. RIS
with the results .t searchin,.

a. DISPLAY field names or numbers or

PLACE RECOPNS IN SET set numter
The end _{ tne guery 7asvt be sesignaeted in 577e 4, RIQS
b . E,E,::Dd:\

~anaer (other than hv a carriape return »r rfransmiti.

1. oD

Fcr the rnext seven tems, the words

user

U U |

Ry espressing a request in tnis manuer, t

worthwhile resualt

w

a. While AND 1is the implled boolean
the etfects of stemming and full
reduce the chances that the user
a null resuir.

»., The words are used to retrieve i
ranked from those cnontaining ail
those containing only one. The
selects sore of tne ohrases and

re

ri

4]

requUES

he user INTREX

S
"
[
[
x"
1
b

g
o8]

connectoer,
indexing
will receive

ndexing phrases
the words to

user then

these bucoTe

1

DATA TEN
DIALOG
RECON
WASIS

ne SPIRIS*
,’\R' T'j'

o S4a¥sTRTINA

P
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11 receive a null
suggesticn that improves his
sorthwaile rejuests,

a. NO SUCH TER
YES:%0/
The user will recelve
very useful nor is

worthwhile requests,

L3012 Common worlis iike tne, ot

fror the guery.

recuest but with a

chances of entering

4.3.137  wWords like 'effects' {(but not 'chi.drer') are
depluralized.
* the data base manager specifies which
depluraliza~® - rules he wants to lncorperate
4.3, 14 werds like "televisicn', 'vislence', and 'children

pave their affixes removed so that they heotome sters

L Tuionl', oand 'childr'.

Foar +the noxt five It
maF g our the 12ery
TrrLEYISION VICLENCE
iv,es5 not realizo tho
once between the oxa
~he ntersection of

L e e+ e e - N

-z, the wecrds
take a form like
whern~ the

INTREX
LFEADER
DATA CENTRAL*
SPIRES?*
STATPS?*

LEADER
INTREX
DATA CENIRAL*




&.3.1)

L.3.16

4.3.%7

L.3.18
”

4.3.19
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The request is interpreted as a .e..ch for the term
TELEVISION VIOLENCE in the index.
* for data bates not having multiple woerd
index terms, the request will lead to a
null result
** true only for data bases nav.ag multiple
word index terms
The request is interpreted as a sezrch for - rases

Jike TELEVISION AND VIOLENCE, TioEVISION VIOLENCE,

TELEVISICN OF VICLENCE in the record.

The request 1s interpreted as a search for the
exact phrase TELEVISION VIOLENCE in the record
* true only for data bases with word
proximity searching
The request is interpreted as a search for documents
indexed under (or containinec} both the words
TELEVISION and VIOLENCE.
* true only for data bases with AND) as the
implied booleau conneccc™
The regueat is interpreted as a search for documents
indexed {(or containing) either the wcrd TELEVISIOCN
-t VIOLEXCE.

* true only for data bases with OR -s the
irplied boolean connector

he request is interpreted as o search for documents

o lexed (or containing) elther TLLIVISION m VIOLEANCE

_v poh (whether v oot the terws are conlisuossl, e

resalte are ranked.

bt ousing teoe RANE L oan ]

BASIS
ORBIT*
DIALGCG
RECON**
NASIS*

DATA CENTRAL

RIOS
RECZON*

SPIRES*
NTREX

PIRES*
TATRS

N
S
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[
)
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Features fo  restricting the scope of terms are less prevalent. Most
¢f the systems do not distinguish between upper and lower case letters in
a query. Most avoid confusions about whether characters are part of a term
or prart of a command by elimirating special characters from index terms.
(The techniques used by SPIKi“ .nd NASIS fer handling special characters
are not discussed in this report.) Many permit the user to search for exact
thrases. A few make it possible for the us==r to limit how far apart words
can appear in a retrieved document. All systems let the users restrict
searching to one or more fields. Perhaps the restrictive power of the
Loolean AND fdiscussed in the next section) when used to combine different

concepts is €0 great that the need for limiting features at the concept

level is redaced.
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The following thirteen :tems
facilitate expanding the score
of corncepts.

4.4.1 Various formats for expressing certain types of values a. RIQS
a. DATA CENTRAL
can be recognized and automatically converted to a b. SPIRES

standard form before searching.

a. 3 FT. 2 IN. converts into 38 IN.
JUNE 16, 1973 converts into 06/16/73

b. FRED JONES converts into JONES, F.
JUNE 1973 converts into 06/--/73.

b.b,2 The user can speclfy that values falling between a a. NASIS

b. RECON
lower and upper bound should be incorporated into b. DIALOG

’ c. BASIS
the query. An asterisk implies sequential searching. d. ORBIT

e. SPIRES

DATA CENTRAL and RIQS achieve this feature using f. STAIRS

relational operators and the AND logical operator.

a. TERMI - TERM2 or TERMi: TERMZ

b. TERMl: TERM2
LIMIT set/## -## years only

c¢. (TERM1 - TERM2) numeric only

. 194# THRU 19## years only

e. BETWEEN TERM1 and TERM2 numeric
FROM TERM1 TO TERM2 only

%f, WL TERMl, TERM2 (within limits)
OL TERMl, TERM2 (outside limits)

[« 9




Fas

b

=

3

wn

The user can specify criteria for numeric fields a. NASIS
b. RECON
via relational operators. For all but RECON, the c. SPIRES
d. RIQS
format 1s FIELD NAME OI "FRATOR TERM. For RECON the e. STAIKS
f. DATA CENIRAL
format is OPERATOR FIELD NAME TERM. STAIRS and RIGS
are limited to sequential searching of numeric fields.
> = = = < <
T 3
a. > ,0T > =_GE,1<!| =,EQ,BT,> << -1=,NE <= ,LE,q> | <,LI
b. + += = - -
c. > ,AFTER] >= = = < = < ,BEFORE l
d. GT GE £Q NE LE LT l
e. GT NL EQ NE NG LT 1
£. > ,GIR NLS,/<< | A=,AEQ 4/=,ANEQ | NGT,/> <,L55 |
Common prestored variants for 2 query term 3re auto- STAIRS
DATA CENTRAL
matically incorporated into th= query (i.e. AEC also BASIS
retrieves documents indexed under ATOMIC ENERGY
COMMISSION).
The user can specify that terms with the same root z. DATA CENTRAL
b. STAIRS
+: the query term should be incorpecrated into the ¢. SPIRES
¢. DIALOG
¢ .2ry {(1.e. CHILD# acts like CHILD, CHILD'S, or 4. LEADPE?
e. ORBIT
CHI DREN). f. REC™
5. INTRL”

TERMX*** {ncorporates terms having (in this
example) four or fewer characters following
~he root.

TERM §., TERM $n, MASK TERM, cr MASK TERM n
incorporate terms having an unlimited number
er no more than n characters following the
root.

TERM{} for data bases defined to permit
rruncation (a different symbol could be
designed as the truncation code in the

data base definition).

<

[p)

d. TERM*

e, ALL TERM#

f. TERM:

g. TERM! (since truncation is ¢ normal mode, this

specifies an exact match ¢1 all characters)
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The user can spec’fy how central the terms in a querv

rd.
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i. RANGE ¥ where X <an be MAJOR, SECONDARY,
MINOR, or TOOL.
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SELECT TERM/Fu=x
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TERM1 SAME TERM2 in same paragraph
WITH TERM2 in same index phrase

SENSEARCH (FN) :TERMI TERM?: in same sentence
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p

fiald rname containe or . twe characters.

SUBJECT TERM

AUTHOR TER¥
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operator/TERMI1: TERM2

TEBM]1 operator TERMZ TERM3
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x
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e
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3.3.5 Guer. inpat from the user is treated as a complete a.

request. it is possible 1} ro store the results

'

1. 1) IF query Td4EN PLACE RECORD IN SET ¢
2} BEGIN SEARCH OF SET #

BEGIN SEARCH OF UNION (#,#,...,"}
REGIN SEARCH GF INTEKSECTICON (# #,...,%)}
BEGIN SEARCH OF COMPLEMENT (#,%,...,#;

TLF v, oann .t fromltRo ey o0 aer heglvs a4 mow rvern LeSt a. SPIRES
h. DATA CENTRAL
v oelse _7ntinges The  rrent it White 1t i a- +. LEADER
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4.5.19 The total request can be Sav

some other sessicn.

SAVE

3. L .SAVE NAME
t. PROVILE

3. FY/SAVE
a serial
is 358igned

Certain cormands

i
<

can be used ont

SNECLNS réqueﬁt)_

red for re-use during

USE DELETE
. EXEC NAME
RERUN NAME
LXECUTE strateoy
in working men v,

RECALL #

AT 7

(usually including the AND NOT coanectnr)

in conjuncticn with a request cet (or

4. ..SELECT the system puts cut a set number and
the user responds with a prior set number

{or ALL) followed by query input.
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searched in this manner.
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STRINGSEARCH set# querv
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5.0 RLSULT MANIPULATION FEATURES
3.1 INTROLUCTION

The fact that records in a data base can easily be manipulated by -
computer means that records can take on different appearances depending
vpon the needs of the user. During query formulation, aspects of recards
can te presented that help the user revise his request and measure hi.
progress. After a query has been formulated, other aspects can be presented
rnat help the user locate answers to his questions. Occasicnallv, aggregate
preperties of records are more important than individual records. In this
chapter we shall discuss features for interactively displaying records dur-
ing and after the query negotiation process.

The result manipulation features available in the eleven systems are
net as extensive as those needed in management information systems. Ideally,
data bases lntended for decision making shouid reflect problemoriented ele-
ments and relationships. It she 4 be poscible for the user to organize
clemen’ iry components su that they reveal strategies for dealing with the
problem. Moet data bases of the eleven systems reflect a record oriertati n
ratter tnin o prohlem orientaticn. Records entering the data base remain
Cioatsfiorle, and cenerallv are the same records that are retrieved later
. waile NASIS, DATA CLNTRAL, and SPIRES can synthesize retrieved recoris
o1t .f stered record constituents, they are not coumonly used in this way.

i r lata bases to be developed that effectively address problems, botn

Titg hase ~ontributors must agree upen problem o onceptoubiozaes

©: .. liere must be some guarantee repard? g the quality of guerfes o

g iees v 2o WMite for some #1098 and SPIRES data bases the oo
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o e TNTRODUITYITON

S tt 43 Yoo de,criptive rather than normative., 't has
Lce lutr o ro o teo Tegcer to (nooce hetween alternite implementations of

tr At tee Siril 1577 wereshrp, designers were asked to specify which
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fn-line Documentation

One page descriptions of all commands and error messages.

Search Logic Tracing

The searcher can request a .etailed description of how his multi-part

search request lead to the number of hits reported.

Live Help
Either a telephone number to call if desperate or a messagecommand

¥
for requesting aelp from the ou-Yine human consultant.

Vest Pocket Card

A durable folder containing command names and an explanation of how

to get complete command dascriptions.

Comments
The user can express his feelings cr contribute insight} to the
system staff. Most useful in conjunction with a system log so

thag the staff can examine the user's pre~comment behavior.

Monditor Log ‘ ’
Typically a list of the commands entered by the user during;hié -
session.

INTREX -- Able to have two terminals see and control a
< single display (as well as traditional monitoring)

DA

NASIS -~ Individual sessions are not logged. Instead,
every week command and data base field usage

is summarized.




I RN S L BD S RDO QUERY FORMULATION
N I AP EAATTETIR
T Q S I A S T A C A B FEATURES
R § I RD I A I OTULI
E S E E S R N O T
X S R cC S G
e b 4 v Vv,X vV, X VvV V v' v SUFFIX REMOVAL®*
4.3.13-14, 4.4.5
v v vV X X V X X SEARCH FIELD CONTROL*
Ny
v Vv vV VvV v Vv Vv Vv DICTIONARY ACCESS*
! 4.4.7, 4.4.8
v v v vV v V RELATIONAL OPERATORS*

4.4.3

) vV, X X X Vv VvV V SPELLING VARIATIONS

4.4.4 ‘
V VXV v Vv Vv RELATED TERM CAPABILITY
A ‘.4.9 N ’
v x V,Xk VV,Xx Vv v| WORD PROXIMITY OPERATORS

4.3.16-17, 4.4.16-18 !

2 1 1 2 3 31111 BOOLEAN OPERATORS* !
4.5.1-4
‘v v x X X X X X REQUEST SETS*

T ' 4.5.7, 4.5.13

X X X X X PHRASE DECOMPOSITION

4.32.)12
—
v v k v k v K SEARCH PROFILES

. 4.5.14

v v Vv v v v SEQUENTIAL SEARCHING
_ 4.5.15

* = an essential feature v -_under user control

k = currently being implemented x = assumed Automatically




Suffix Removal

Most systems require the user to indicate suffix removal by entering

the root followed by a truncation code. Automatic stemming in INTREX

can be overriden by following the term with an exclamation point.

DATA CENYRAL automatically deletes final s's.

Search Field Control

If the user does not specify which field he is searching, an X means

all fields are assumed while aV means a single fiéld (or a combined

field ljke title and abstract) is assumed. The user can ovelride

the default by specifying a field name.

Dictionarz,AéEess

Alphabetic portions of the controlled vocabulary, index phrases, or
word dictlonary are displayed. Only DATA CENTRAL and SPIRES do not

specify the number of documents associated with e;ch term.

Relational Operators

The operators GREATER THAN, LESS THAN, and BETWEEN can be used with
numeric fields. In STAIRS, the operators can only occur when per-

forming a sequential search.

§gglling:Variations .

Words like 'avenue' and 'ave.', or 'January' and Jan.' are linked

so that the use of any one incorporates the others.




Related Term Caphbility

Where terms in the vocabulary of a data base point to other terms,
the user can see the other terms. LEADER has both automatic
phrases and optional associated phrases. DIALOG, RECON, and LEADER
number the terms so they can be incorporated by number.

;

Word Proximity Operators

DIALOG, STAIRS, and RIQS allow the user to specify that thg terms
are t? occur 1; the same field without specifying the exact field.
DIALOG, RECON, and DATA CENTRAL allow the user to specify how many
words may separate two terms. All eystems listed in the word
p;oximity column permit testing fof exact phfase'ﬁatching. ORBIT

and SPIRES pruvide for phrase matching via ‘sequential search.

: - - Boolean Operators

Generally OR is used to combine related terms, AND is used to
intersect distinct concepts, and AND NOT is used to exclude
previously displayed material. A 1 indicates that AND's are
processed before OR's. A 2 indicates that the leftmost operator
is processed first. A 3 indicates that CR's are processed before

AND's, but, by using variants of the operators, AND's can be

processed before OR's.

Request Sets

Each line of search request input is given a set number. Later
search requests can incorporate earlier sets by mentioning the

set number.

O ‘ 95 1’i0 )




- Phrase DecompositionL

A natural language phrase is decomposed into significant words.
Common words like 'the’' and ‘'about’ are deleted. INTREX assumes
a lqgical AND between terms. SPiRES assumes either AND or OR
depending upon’the file definition. LEADER ranks retrieved phrases

avoiding the problem.’

-Search Profiles B
\_7‘ A user can develop a search strategy (or conpo:;hts of a search

i strategy), store the strategy, and rerun it many days later.

I

~ i DIALOG pernits/usei;/to develop and store search .trategies so

that they can automatically be run against file updates.

T —

Sequential Searching

A

In order to search fields that have not bcen inverted, each record .
in the set 1s examined one after the cther. This is the ouly

method for searching in RIQS.

‘ .
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-v - V.V Vv Vv v' v Vv SEARCH REVIEW*
4.5.9

v v VvV.v vV v v v |. PREDEFINED FORMATS *
) . 5?2.6' 5.3.1

1 4 4 1 2 21 3 21 ON-LINE FORMATTING*
y ) ) R 50207' 5;302-5

-
<
<
<
<
<
<
<

RAPID SCAN - .
. N 5.2.5

v v v Vv Vv HIGHLIGHTING
) 5.2.9, 5.3.9

A

we v vV VvV V VvV v v v EXPANDING
) 5.3.103' 503.11

- ) -k K k v v.v v K SORTING
5.3.6

v v v RANKING
) 5.3.7 t 4

v v Vv v Vv COMPUTING
5.3.8

‘v v v MICROFICHE
v 5.3.16

v v DISPLAY OF GRAPHS
5.3.17

STATISTICAL INTERFACE
5.3.18

-
<
<
<

vV V V V V V V VvV V v v OFP-LINE PRINTING*
5. 3. 13-15

- v v v v v v v v | BATCH RETRIEVAL h
. N 2.3.7

v v v PHOTOCOMPOSITION

v v i v X | DATA ACCESS PROTECTION
3.4.2

Q. * = an essential feature Vv = has been implemented
y.2
102 § = currently being implemented 97
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Search Review ) !
. € ‘
In order to review what has been done, a short summary is presented

of the sets currently active, the number of documents each contains,

and the request that caused the set to be created.
. Al .

»

Predefined Formats

To allow the user to easily vary the way in which he viéws retriev;d
documents. Usually one format Aisplays descriptive fields, another
short:eitations, and a third displays total aocuments. w1th’manage-
ment information th. predefinmed formats are likely to specify page

layouts.

On-line Formatting

To allow the user to indicate the fields of each document he wishes
to see. A 1 indicates that the fields can be put out in one order;
a 2 indicates that they can be put out in any order; a 3 indicates
that limite? page organization is possible; a 4 indicates full scale

on-line :eport -formatting.

Rapid Scan

To quickly look over a little information about each document
retrieved. The display should continue until the user interrupts
{t. DIALOG and LEADER simulate rapid scai by stacking commands.

RIQS provides for nothing but rapid scan.




. Highlighting . ]\
To find out what it was in the document that caused it to be
retrieved. _The INTREX feature does not highlight text but rather
puts out onl; those field valums that.Zaused retrieval.
. ) sExganding’
{” - To have a complete docu&ent displayeé afte; seeing a portion of )
it. This is usually done either by entering a sequence number or
document number. d
Sorting
T ) To sort the documents according,to the values of a designated
i field or fields.
® ~
Ranking
To rank the documents so that the ones containing the greatest
numbeg of search terms are listed first. STAIRS provides for
five different ranking options. LEADER au;omatically ranks output.
Comgﬁting
BASIS and RIQS allow the user to define variables as functions of
field values. The calculated values may be disﬁlayed or operated
upon by statistical subroutines. In SPIRES, th; average command
fad combineés calculating thé value and displaying the result. - -
“
e Microfiche

The terminal controls access and display of the microfiche.

In DIALOG the feature is not used.
A0l
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Display of Graphs

#

Graphics terminals are used by RIQS and BASIS for on-line plotting

of fields from the document set’retrieved; In neifheg‘caée'is it
ry _

possible tsuperimpose graphs from different sets. ' .

s

Statistical Interface

The records retrieved by searching can be passed to an on-line

statistical package for analysis.

) : Ny

Off-line Printing

The documents are printed and (usually) are ma. . to the user.

The user must divert the request to the batch system with both

RIQS and SPIRES. ‘ \\\

Batch Retrieval

There is communication from the on-line sysfem to the batch
system with both NASIS and LEADER. In the other cases, the batch

retrieval command language is similar to the on-line language. .

L ‘
Photocompasition i .

In close association with the retrieval syscem is an off-line

photocomposition system for publishing data base documents.

Data Access Protection

Access to records within the data base or fields within records

can be restricted to a subset of all users.
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