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Pesearch im~the ngtworking of heterogeneous interactive biklio-
. ~~ .
L
grarhic retrieval systens has beer continued. The concept of a virtual,
retrieval syster has keen studied. Such a virtual ‘system would be created

< through a translating corputer interface that would provide access to the

th

different retrieval systems and data kases in a uniform and convenient

-

way, even for the inexrerienced user. An experimental interface, called

CCHIT, has keen tuilt to test the virtual system concept. Initiel evalu-

~

~y R . % . .
ation ¢f CONIT, which cecrnects four rsetrieval systems, suggests that the
wirtual syster arproach could ke cost effective. Particular attention was
focused cn the reguirements for a cormon cormand language, ease-~of .use,

arndé rmessace interpretation and rrotocols in a networked intefface. . .
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C. - 1. "INTRODUCTION A
\\\; .

1.1 The Developing Information Transfer .Stene

&

’ . - s 1“ .
In the preceding Yo years there has been 2 a rapid development

‘ ig techniques for achieving trardsfer of information among individuals
representing a, common community of interest, such as in a scientific —
discipline or techn&cal fie Many of these new techniques have '

« centered on, and depended upon, the rapidly growing technology of
the digital computer, éspecially in its online, interactive, time-shared,
and networked aspects. Thus we have seen the growth from .experimental,
to prototype, to operational stages .of online computer-based systems
that provide rapid simultaneous access, for dozens of users on widely-
distributed terminals, to informatién'in data bases containing up to
106 or more records with 109 or more characters,

For the coming 10 years we can predict with a fairly high degree
of confidence that this trend toward systeﬁs of increasing capability
will continue.” Of course, one aspect of this growth will likely be an
increased capacity "for these information ‘systems in terms of number
and size of data bases and the numberof simultaneous online users.
Another aspect of dévelopment will undoubtedly‘be reduced cost; while
the exponential increase in capabilities for a given.cost in such com=-
puter system components as CPU, storage, peripherals, and data érags-
mission that has marked the past 10 years éannot be expected to con- .
tinue lndefinitely, there is no indication that the rgfe of improve-
ment for these cost factors wifi slacken in the near future. A third
aspect of development that can be predicted with some degree of assur-
ance for interactive information systems is impro&ed computér-assisted
instructional capabilities that will make these sysfehs’easier to
learn and use by the average, non—Fomputer-specialistluser. A fourth
area of deveiopment for these systems will likely be éheir continued
refinement in terms of iﬁpfS@ed functional capabilities within the
functional areas of thd& indiviéﬁal classes of systéms:'thus for ex-

ample, retrieval systems may be expected to have more flexible search
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and output capabilities. - . . 1

The fifth and, perhap$, most challenging area for development
in the near future is oné that might be given the dual hgading of net-
working and integration. Integration réfers to bringing together for
a user the many diverse_information transfer functions. Besides
bibliographic information retrieval -- where systems are now well de-
veloped for retrieval ‘of references to documents -- there are now, at
least 1n an experimental stage, many other capabilities, such as
computer techniques for storing and retrieving numerical data and full- ’
text alphanumeric inforTation, alerting users on a periodié basis to
new information that has entered a data base which is relevant to their o
profile of interest (selective dissemination of information -- SDI},
identifying persons who can help answer questions and, generally,
facilitating interpersonal commpﬁication. Other potentials for com- -
puterized informgtion transfer services include techniques that facilitate
"publication" (perhaps, entirely in an-electronic medium), enable process-
ing of retrieved information of all types and, fina}ly, techniques that
actually enable the answering of general questions bosed in natural
language or other formats and presentation of the answers in whatever .
format is most effective. Examples of various forms of presentation
inciude.natural’1anggfge, numerical, graphic, oral, or combinationd
of these. . )

Systems of the far future may ultimately incorporate all £hese
functions’into one master information transfer system. ° The possigility
of such a master system is one area for cur;ent research. Howeyer, »
for the near and 'intermediate future -- saf, the next 10 or 20 years,
it is likely that thére will continue to exist separate systems for )
at least some of these functions. Therefore, enhanced user access
to these separate systems through computer interfaces is another vital
area that needs substantial attention at present. f

Suéh interfaces are possible only in a computér netwoék environ-

ment. Such an environment, if designed adequately, ?ermits the inter-

connection of different systems. It also permits the interconnection
. - I
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of different components of the same system, so as to make effective use
of distributed computer-system components. The ability to do resource-
sharing in a distributed computer network mgy‘well, then, be the key
not only to increased effectiveness through’ functional integration
but also ?o increased economy through efficient utilization of systemﬁ'
components. The overall status of the general area Qf computer fesource—

sharing will be descrfbed next.

—

' ) 1.2 Status of Computer Resource-Sharing 9

The sharing of hardwate--and software resources in a single C?K:

puter has been accomplished througﬁ\Ehe development of time-sharing
systems like those pioneered at M.I.T.'s Project MAC3énd elsewhere.
With suitable digital communication links, such systems can extend re-
source_ sharing by providfﬁg access to users at remote locations over
dedicated or switched telephone channels. A variety of systems soft-
ware and hardware enables a user to select any prbgram\}n the system.
This program, in turn, can call on other programs to perform coﬁputation,
transfer of data into or out of the system, arid other kinds of processing.
In the time-sharing environmeht users and programs can shar;*fggse
computer resources Simultaneously. .
Generally spe;king, each computer program to be used Lﬁ this kind
of shareg‘epvironment must be carefully d@ﬁigned to fit into the specific
operating envircnment of a given computer and, in particular, its input/ '
output characteristics must be well known to any using programs. " Where
these preconditions of cboperation and éompat%pility hold, the extension

of the concepts of sharing to multiple computer systems and their as-

sociated resources is quite possible, although, of course, not without
the resolution of substantial technical questions. However, a partic-
ularly vexing situation arises in the common case where one must con-

tend with computer systems that have been independently and heterogeneously

~

designed. . -

v A partial solution to the problem of sharing resources from

independent computers is found in terms of those'tglecommunications

i .

O -3- < -
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; networks which interconnect user terminals to dlfferent computers. One ‘

such network 1s that of the Tymshare Corporation (called TmeE&;,l/which/ . )
K “
interconnects users from a variety of terminals through "satellite" mini-

v

coﬁputers to a dozen or more different computer gystems./ Networks of ..
- [ .
v

this type provide enhanced access tg/multiple, heterogeﬁeous computer

. ~ . . v
‘systems in that they enable terpfinals having different character sets

and speeds to call a local teleéhone number (in most metropolitan U.S. |,

!
3 areas and QI some foreign areas) and get connected to widely dispersed

t

! , .

and different computer systems. Thus, access is made easier in that
’ N . “‘

the user does not have to contend with multiple telephoné numbers and ! -

terminal connection protocols. Also, communications cost is lower in Y

such a network than for separdte direct- dlaled or even 1eased line ! ’

N

—
EQ , connections, especially for the casual or 1nfrequént user.

It should be noted, however, .that terminal access per se is
just one component of the process of Sharing use of ﬁltiple, hetero- -
geneous computer systems. At least two other;gémponghts mdst’be'prgsent
for the effective sharing of hq;e;ogeneoué computer resources. One is
Zye ability of ﬁifferent,compu ers and prograns within the computers
o

transfer data to each other. A second needed component is the ability

for either a program or human to make convenien;vand effective use of
the various facilities orce access itself is.attained. In this r gard .

{t is desirable that existing progr%ms‘and systems be usable as bjilding

* " blocks for other pfogram§ and sfstehs. .

The inteéconnection of and transfer of.data"among heterogeneous ' .
computeré -- including those having different manufactur&rs as well as ’
differing operating systems -- has been an activity undergqing vigorous v
development in recent years. Several regional computer‘networks that
can be mentiong@ > as examgles of this developﬁent are: the Michigan .
Educational Research Information Triad (MERIT), the Triangle'aniversities
Computation Center of North Carolina (TUCC),'gpd the State of Georgia @
University System Computation Network. Perhdps the most weil known .
computer network currently in operation is tAat of the Advanced Research

/ ‘s

- 12 ,
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. Adency (ARPAI\}ET).6 . ARPANET 1is the prime representative of a class of

networks fquuring packet-switching technology. A commerical version

of the ARPANET, call TéIenet.? and developed by the,Telenet Communications
Corporation, has recently become operational. \These networks prowvide

the necessary uniformity and/or’compatibility through hardware and!
software interfacgs and .communication qhanneis and protocols sé that

data transfer énd process coqtrol are enableq among the computers and
programs,

. Providing convénient access to the facilities within these net-
works has been” the goal of a series of developments involviné satellite
minicomputers anaiogous in function to those ﬁéntioned above for the
TYMNET network but attempting ‘to provide more extensive and fléxiple @
capabilitie§. Many of ,these developmeng§‘have been directly involved
- with improving access to ARPANET facilities._ These include (1) the

ARbANET‘Terminal ;nté;facﬁ Message Processor 8 (TIP) 'developed by Bolt,

Beranek, and Newman, Inc.; (2) the ARPA Network Terminal S}stém (ANTS)‘

v

: 1
developed at .the Univers§f§<§& Illinois; (3) the ELF "front end" system °

develbped by the Speech Cemmunications Research Laboratory; and (4) the
"Network Access Machine" (NAM) developed at the National Bureau of

11
Standards. - ) .

In addition to these attempts at providing more conveniéht access,

many other developments have been taking place which seek to provide

more effective means for the separately createfl and distributed computer

programs to communicate with each other using the basic dat# transfer BN

Tm
protocols 50 as to integrate for users the capabilities of dispersed -

“resources. A few examples may be given to ind'cateﬂthe trengd. of these

. 12 ) . )
developments. Crocker et al G‘explalned how protocols.exist at differ-
ent levels: low-level *communicatigns protocols, are used by higher-

level, "function-oriented" protocols whose primitives are more closely

related to the substantive functions users require. Some examples of a
hiéh—lgvel protocols thag have been debelopq@ Or ARPANET use include

(1{ the TELNET‘protocél'gy'which a user at a terminal controls a process

in'a remote host computer as if he were a local user of that host; (2)

.

a File TRANSFER Protocol for transfering "raw" text files (means to
e .
N 13 .
5- . 4 S
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'currently under development); and (3) a

transfer structured files are
Remote Job Entry (RJE) protocol. .

‘ Another major development.in resource sharing has been the bringing
together in one system of several different functions which get executed

by invoking previously created programs on different computers. Such a

. - . .1
system is the Resource Sharing Executive 3 (RSEXEC) developed at Bolt,

_Beranek, and Newman, Inc. RSEXEC is a distributed, executive-1like system
L ]

that enables ARPANET users to bbtqiﬁ, using. a common command 1anguage,4
various services from different ARQ??ET host computers such as prog}ding
status information sending messagesf?and performing certain’ file-maintenance
operations. A second example is found in a current project of the Ad-
vanced Research Projects Agency called the NationallSoftware Works 14, 38
(NSW) . The purpose of Néw is to bfing togeéher within one system the
means to generaté anditest computer programs so that, for example, a

program can be written using an edit program on one computer, combined’

on a second computer, and run on still a third computer.
“

1.3 Problems of Utilization of Retrieval Systems

One area in which a.sharing and interconnecting of computer,
facilities would be particularly useful is that of interactive biblio-
graphic retrieval systems. It is in this area that tﬁe research reported
on here has concentrateg. As McCaxrn 15 ha; pointed odt, ﬁsgs of thqse
s;stems have increased significantly in recent years. This appli-
cation is thus starting to fulfill its early promise as cne of the im-
portant applications to be served by the growing field of computer-based
time-shared systems. Tens of thousands of searches are perfor;ed monthly
by a number of different systems which have access, in the aggregate,
to dozens of“data bases containing, in total, more than five million
refefences to documents of many different types- ~-- e.g., books, reports,
jbd}nal and news articles, etc. -- in a wide range of-subject areas
in science, technology, and the arts. Thgre has been a steady rise in
uheSe‘sFaFist%gf over %he last few years as neg%gystems and data bases
have. come online and more ahd more ﬁSers‘have ieé%he@ of their existence

’ -
arnd retrieval effectiveness. //*

. .—6- L !
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The very success of these systems has tended to aggravate the
problem of convenient use because of the difficulties faced'by users$ in
learning how to interact with the multiplicity of heterogeneous systems

and data bases. A potential user of different retrieval systems is

* faced with a series of obstacles right from the start: the necessity

to discover these systems in the first place, to enter into separate
procedures to gain access and reimburse costs, and possibly -- if the
systems are not interconnected through a common network, as described
“above -- to make actual access via different terminals and separate
locations. Other obstacles face the user once the initial access is
made: different commands’languages, retrieval functions, indexing
vocabularies, and output formats. Even within a given system, -access
to different data bases is often frustrated by th® differences in

catalog record fields and indexing methods that the system may only

" partially compensate for. .It is little wonder then, that currently

access to these systems is primiarly through a professional intermediary --

a specially‘trained librarian, for-example, rather than by the user him-

self.
) It might be thoyght that a single system and database should 3

satisfy a given user. It has been our experience at M.£.T. with the
Intrex 16 and NASIC 17 systems, however, that a single user generally
needs access to many different bases, if not for a given search, then
over a period of time as his needs change. Furthermore, in a community
of professionals with heterogeneous interests, access to a multiplicity
of resources pertaining to several disciplines is required. These
resources are better stored as separate data bases rather than aggregated

into a single huge data base.

~

These dlfferences present substantial difficulties even to
experiegced users. In the NASIC at M.I.T. program 17, where librarians
have been trained as information specidlists to assist end users in
kearc¢hing online daqa_bases,ﬁwe have found that several weeks of train-

ing and continuing practice at the terminal were needed by the specialists
L '
1o .

-7-
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to get to a high level of proficiency and to maintain that level. A

significant part of the learning difficulty was causéd.by the differences

among data bases and systems. Even the specialists have found it de-

sirable to specialize in a small number of data bases and, sometimes,

in only one or two systems, at least partly.for the reason of the

heterogeneity of data bases and systems. Another reason, of course,

is that existing syftems have not yet realized the full potential of

computer-assisted instruction. /
In a study of current usérs of online bibliographic retrieval

systems performed by the Systems Dévelopment Corporation under sponsor-

ship from the National Science Foundation it has been reported 18 that

a sampling of users surveyed by questionnaire indicated in the main

that they were noé having "major" difficulties in using different

systems and data bases. However, over half of respondents did report

"some" difficulty and the users surveyed constitute a biased sample

in that they have already spené the efforg to master the various

systems and tend to be the heavy, intermediary-type users who would

have less difficulty maintaining competence. Z2lso, the results of this

study are based largely on users' own evaluations without correlation

with how well the user is operating the systems. In any\case, a fuller

evaluation of these recent résults needs to be performed to see if it

really is at variance w;th the mbre generally-accepted notions of

difficulgy as expressed above. .
The end user may not ha;e to master as many data bases and-

systems as the specialist séafcher, but this contraction is more than

offset by the fact that, in general, the end user has neither the time

nor the inclination for training or practice. 1In fact, it is for

this reason NASIC and others have decided that it is unrealistic in

the present infoémation—retrieval environment to expect end users -

to do their own searches, especially when the computer time -- as well

as the user's time_j— is such a costly,éommodity.

3 16




N

~

3

-t

Aruitoxt provided by Eic:

ERIC

1.4 The Interface Approach to Connecting Systems

In orcder to investigate means to surmount the obstacles hinder-
ing convenient and effective use of the multiplicity of heterogeneous
interactive retrieval systems, the M.I.T. Electronic Systems Laboratory
has undertaken a research program to examine the feasibility of inter-:
connecting interactive retrieval systems thrdeah computer interfaces.
The computer interface would achieve compatibility among systems of
heterogeneous hardware and software componer.ts through use of, or trans-
lation to and from, common retrieval protocols. (See Fig. 1.)

From its early stages our research program 19 has emphasiZed an
approach in which the interface is, in effect, a common system into
which and from which requests and results are translated automati¢ally

as Fhey flow betwveen user and serving systems. This approach haséthe

"virtue that a user attempting to retrieve information, when entering !

through‘the access mechanism provided by the common interface, sees
a’single virtual system in which all the complex%ties of the different .
retrieval systems and data bases are hidden and 6nly a single uniform
system is apparent. In this way the goal of convenient use of hetero-
Lgeneoi&s computer resources'is achieved, at least for the particular I
application of interactive bib} ographic retrieval systems. Two asgects

of our approach that characterize our attempts at the applicat}on{of

networking are {1) the use of existing, major, stand-alone interactive
———hee o

systems without modification; and (2) an emphasis on serving, the

ordinary end user -- that is, a user experienced neither in computer

programpning, general computer usage nor in the use of interactive

retrieval systemé, in particular.L .
Our initial analysis'19 of the requirements for a cghmon inter®

face pointed to the need for three main kinds of iogical components for

an effective virtual bibliographic retrieval system: a common command

language, a means for converting amona indexing vocabularies and a common

bibliographic data structure. Our review of these components, and of

techniques 1likely to be useful in their implementaiion, is summarized below.

.
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1.4

&

The Common Command Language

The common language should be a language in which all the func-
tions for information retrieval operations can be conveniently expressed
by users. One goal of such a language is to break the functions into
the smallest components that find any different application in'any two
systems so that any function in any language can be expressed as a

combination of common language functions, i.e., a macro function in

the common language. cxt#¥?‘9 )

s UM

Indexing Vocabulary Conversion %, <
C ¥ed 9 ‘

We believe that a good basis for é%‘intéfmediary language for

4

indexing vocabularies is natural English. This is accomplished through
a mechanism we have du:;;B\the Master Index and Thesaurus yhich contains
the index and thesaurus eleme\ s of each of the’déta bases, includiqg
an ordered list of all vocabulary orms uséd for indexing together
with the counts of the number of dgcﬁments indexed by each and the
thesaurus relations for each. (See Fig. 2.) 1In a&dition, through use
of the techniques of phrase decomposition (that 1s, breakiné a phrase
down into its individual words) and stemming (dropping word endings

so as to consider only the word stems) we can automatically identify
most intervocabulary relationships. . o

8
5 Coqggn Bigliog;aphic Data Structure

A common bibliographic structure can be based on the identifi-
cation of data primitives or basic data elements, analogous to the
basic coﬁponent functions of the common command langquage. Data ele- R
ments in any system can then be translated into, or composed from, i
combinations of basic d§ta elements in the commbnodgta structure. The
basic data elements would be hierarchically arranged into a data struc-
ture and, typically, the data element of a system would be equated to a
higher-level node of the common data structure. An example of part of
such a structure for data elements that relate to document contents

and indexing is shown in Fig. 3.

~11-
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|

These and other aspects of the interface -- including how to
fit the interface into the developing network framework -~ will be

discussed in* the body of this report..

1.5 Outline of Werk and Report

In this sectiqn we outline the contents of the remainder of the

réport and, in doing so, summarize the nature of the work that has been
undertaken on the proiect, especially that portion that has been
accomplished under the current grant during the past 16 months.

In Section 2 -we describe the experimental interface that has
been constructed on the M.I.T. MULTICS~system in order to teig the
concepts and techniques developed in the theoretical componé;t of our -
research program. At the beginning of this grant period we had a simpli-
fied experimental interface that connected to two retrieval ?ystems

cortaining about 8 data bases; a very simple translation of- two

commands -- a searéh-and an output’ command -- was provided. During

the presen; grant period the interface was extended to include con-

nection to four retrieval systems with a total of about 50 data bases.

Most of the foundations fo£ a common command 1anguaée was proviced 9
witﬁ-a‘generally adequate translation to the four sysgems. A number

of changes were~made to the interface to improye the automaticitywand

reilablllty of establlshlng and maintaining cornections to the

different systems. In addition, a modest degree of translatlon of :
system responses to a conmgs\format was achieved and the beginnings
of an instructional mode were 1mp1e;?nted. In gegeral, the experi-
tental interface has now, reached that point of development in which
several (knowledgeable) users have been able éo try it,out foF both,

]
demonstration and initial evaluatiqp purposes.

b In Section 3 of this repopt we list and explain those general

principlgs for user/system interaction—for'online systems which serve
R . . .
as*guidelines for our research program. Méﬁ} of these guidelines had *

been developed by us and others prior to odr current network effort

" but additional factors specifically relatiﬁb to networking~§nd to an

‘ o 22
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. interface/virtual system were discovered and integrated into the gen-
eral principles- )

Section 4 includes a discussion of the general principles that
could serve as a basis for the development of a common command language
for interactive information systems and specifié éuggestions for the
development of such a language. The advisability of using natural English
as a command language for the interface is discussed. Here again, while
the general principles for command languages-have previously received
considerable study, our work has extended them and applied them to
the interface situation. We have tried to 56 beyond simply describing
languages in the direction of prescribing optimized forms and explain-
ing Fhe reasons ,for the choices made. '

In Section 5 we discuss the necessary elements forvsuccessful
interprocess message communication among systems and human users in
the interface situation. A model based on such investigations can
serve three functions: (1) provide a basis for explaining some of the
important features of interprocess communication in the general human/
computer interactions and in thé interface situation-in particular;

(2) provide a mechanism for detailing the actual interpretation

and translagion functions to be 'performed in specific situations; énd
(3) serve as. a frameworkyfor software modules that r-ould execute the
interpretatiog and translation functions in a flexible, table-driven
manner. Section 5 also contains discussion of how a common retrieval

.

protocol m;ght be rel®tvant to the interface situation:
The,experimentél interface is described first in this report
in order to make more concrete several elements of our work. However,
the reader might well choose to concentrate on some or all of the
" analytic Sections 3 through 5, before Secti 2, if he so chooses. .
Section 6 gives our evaluation of t::‘;;XF to date. This in-
. cludes a discussion of cost and benefits Yor interface systems of

varying degrees of sophistication. Several side-benefits to work

¥

in the interface area are also described, Section 6 also discusses .
.- futyire work that could prove beneficial ;n the interface field.

References, and appendices follow in the remaiﬁding’sections‘

-
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2. CONIT: THE EXPERIMENTAL INTERFACE

We have constructed an experimental i;terfaéé on the M.I.T.
MULTICS computer sys€em in order to test concepts andgiééhniques‘aeveloped
in the theoretical component of our research. We call this interface
CONIT, an acronym standing for, COnnector for Egtworked_{nformation.Eraps--
fer. 1In this secti;n we shdll describe CONIT in some detail so as to
provide a concrete base on which the tﬁzgret%cal and evaluative studies
of the later sections can be more readily understood. That is, iﬁ this
section we describe what CONIT is; in later sections“we explain why it
is the way it is and how a better interface might differ from it.

It should be emphasized that CONIT is an exparimental system and,
as such, no attempt has been maée thus far to provide a comprethsive
interface. Rather it has been constructed so as to be able to test
specific, representative functions and techniques. There afe ways..in
@hich CONIT can be easily(extended to cover more fupctions; other ex-
tensions would be more difficult. The nature of these extensions and
their respective importance and difficulties will be discussed in this.
and later sections. ¢

Wg shall first describe (Sections 2.1 - 2,4) how CONIT appears to
the ordinary user, namely a persorn who might be using the interface to
retrieve information for his own use from the networked retrieQal systems
and their data bases. ’Some indication of the software and hardware that,
underlie the interface will also be given. Later (Sgction 2.5), we shall
describe the special features of the system ich enhance its operation

from the points of view of the analyst and dekigner.

2.1 Instructional Features v

-

Let us start at the point 9£/ﬁ5ich the CONIT system itself has

be%yféélled. (The initial conpeCtion and logging in to MULTICS and
calling CONIT presents some sbecial considerations that we shall discuss
later in Section 2.5.5). Upon entering CONIT the user is made aware

that instructions on how to use CONIT are available. The initial message

(see appendix A) tells the’user that he may go ahead and use CONIT if

94 .
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he knows how or, otherwise, it tells how he may get instructional in- i
formation. ’ a %
) . S [
~ In this first-level of conputer-assisted instruction th# user
has one basic command, EXPLAIN; by which to requesbt instruction. The:
EXPLAIN command has the syntax*: ’
+ 4 . \p - .
. explain concept
plain concep _
where the one ar ent, concept, is the name of a concept -- or a mnemonic”
‘ gum(\ ’ p¢, 1%
abbreviation for the concept -- that CONIT is being asked to explain to

the user. The concepts that can be explained are.related to each “other”

in a hierarchical fashion: the explanations for the éeneral congcepts

list the names of more detailed concepts. The Furrently available ex- o
planations are shown in Appendix B. At the highest level is the con-

cept explain which can be invoked by theAcommand“'explain explain'**

.

or by the simple synonym 'help'. . .
‘ The command 'spé;K terse' will causé €ONIT to abbreviate its

dialog with the user. The command 'speak verbose' causes bONIT to re-

turn to the normal, lengthly Eialog providigb extensive instruction.

‘

2.2 System Selection, Connection and Detaching

'The most elaborate command, in terms df the méchanisms required *
within CONIT to implement it, is the PICK command by which the user can o
request cohnection to a retrieval system and 9an-pick a data base in d
which to search. There are five systems to which CONIT, currently makes
a connection: (1) The M.L.T.“Intrex system resident on an IBM 376/168
ugder TSO in Camb}idge: Massachusetts; (2) the Lockheed DIALOG s¥ystem
on an IBM 360/50 in Palo Alto, Californik; (3) the System bevelopment

-

. . [

-

*In this report we shall use underlining in examples of language con- 3
structions to ifdicate variable elements. ’ .

**In this ‘report we shall use single quotes to bracket a *character
string that gould be used in the command language; the two outermost -
delimiting single gquotes are not part of the string itself.. 2 }/

. o , .
' . 29 & . .
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- Corporation (SDC) ORBIT system on ap IBM 370/158 in Santa Monica, .
California; and (4) the National Library of Medicine (NLM) MEDLINE . -

system for which there are two iTplemen;ations‘to which we can. connect:
one on a 370/158 machine at the NLM Bethesda; Maryland headquarterxs
+ (referred to as NLM/MEDLINE) and,one “on a 51m11ar machine at the State
. Unlver51ty of New York at Albany (referred to as' SUNY/MEDLINE) COgIT
currently supporsts a v1rtua1—systen{type interface to these.flve systems;
these five systems and several other systems can also be conpected in 3
.a "transparent" mode, as$ will be explalned below. ...
v . There are different modes.of physical intérconnection to these
five systems and these differences are reflected in the operations.of
he PICK cormand. These phyaical-interconnections have been previously

‘ . 19,20 . . . . .
. . described '*Y. One mode of interconnection as shown 1in Fig. 4 is

'a

tproﬁgh the ARPANET‘?IP aé the National, Bureau of Standards to the NLM

MEDLINE system in Bethesda.: The other @ode of interconnectiop requires

a "patch'-type, mandally—set connection between two manually-dialed

phone lirnes: one between a Bostdén-area TIP and the patch box and a

second eetween the patch box and a cbmputer having access to one or more
retrieval s?stems. This latter.computer can be the M.I.T. 370 with .

the Intrex system or it can be a local TYMNET satellite computer which

provides connection to rhe Lockheed, SDC, and the two MEDLINE systems
through'éhe TYMNET ‘network.. 'The NBS TIP/MEDLINE rconnection is generally
maintained whenever the NLM/MEDLINE system is available. The'éatch
connections are made on an ad hoc basis as needed for the experiments.
Note that both that NBS TIP and the patch connections can- be used at the
same time so that two retrieval systemsycan be connectioned simultaneeasly.
2lso, we fully recognlze that these 1ow—bandw1dth/ terminal-oriented
connections are far 1nfer10r to hlgher-Qandw1dth, 1nter-computer7ér1%nted
telecommunications that we would prefer (see Section 6.15; however, they

have proved sufficient to carry out our initial experiments on the

% - higher-level aspects of the coupling of inf8rmation retrieval systems, .
. ! . To selecq a system the CONIT user types -
‘pick system ” . q
3 p IS - » ~
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where system is the name of the system. CONIT performs a number of
—— N [ 4 .

functions in executing the PICK command (see appendix A for examples):

)
| 4 &
- (1) Check to see if system is a valid system
(2) Check to see if system is already connected
(3) 1If system involves a TYMNET connection and there
is a system already connected through TYMNET,
then log the first system out. (The logoff pro- '
] tocol may involve the interchange of several .
messages to and from the first system)
(4) If there already is a system connected but it is
connected through a TIP other than the one needed
for the requested system connection, put the current
system in a connected-but-not-active status and
proceed to connect the second system.
(5) Establish a connection to the appropriate ARPANET ‘
TIP port if not already made. (This may require
cycling through a number of TIP ports to find one
that is available.) h
(6) If system refers to TYMNET system, follow the
- appropriate TYMNET protocol to call up that system.
(7) Login by following the appropriate protocol. (This ,
~ may include a separate call to the retrieval system
after login; e.g., for NLM/MEDLINE) .
i (8) Answer any initial system questions {e.g., "Do you
want experienced~or new-user mode?" -~ CONIT works
in experienced~user mode for compactness.) ”
3 i ' When the appropriate response is not seen by CONIT (e.q.,
because of system failure or unavailability) in following one of the
above protocols, CONIT returns control to the user with an-indication
of what the problem is. This indication may currently be of the most .
general kind (e.g., "proper response not seen"”) and may oy may not leave
the user in a position to continue to reselect another system.
2.3 Response Translation '
As in all cases where response from a retrieval system is
received by CONIT, there 1is a translation of retrieval system response ‘
Py . b
28 - ) X
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into a form more suitable to the user of the interface. There are two
main mechanisms for implementing this translation. The first is a simple’ .
: string-for—striqg translation table. The response message stream is
scanned to see if any character strings match the "left-hand" or "input"
or "argument" side of entries in the table. For each match found the
matched string in the response stream is replaced by the "right-hand"
or "output" c¢¢ "function" side string of the matched entry in the trans-
lation tables. A sepafate translation table is acti;e,for each retrieval
system connected to. See Appendix C for listing of translation tables.
One function currently performed by these tables, for example, i$ to
translate the string "PROG:", meaning in the ORBIT language that the E
message following is coming from the'retrieval system, into the name of
that retrieval system: whether SDC/bRBIT or NLM/MEDLINE‘br SUNY/MEDLINE --
the latter two MEDLINE systems being basically implemented in the same
" ORBIT framework as for the SDC system.
The second mechanism for response translation is simply the
general one of the appropriate code within the routines that handle
the dialog yith the retrieval systems. For example, one function of
these routines is to determine when any response is completed by looking
for a specific "end~of-message" sgring, whfch is usually the "user prompt"
i.e., "<NL>USER:<NL>" for Intrex. ("<NL>" stands for a new-line character
or carriage return.) These system-specific user prompts are repléced
by the CONIT common prompt "<NL>USER::<NL>" -- or.siﬁply "::" in TERSE
mode. Many of the translations of both thevtable and the general S
routine mechanisms are, currently, simply to suppress a portion Of

- the response (e.g., a system telephone number or the whole dialog,about

new or experienced users) or to pass along the message without modi-

fication to the user (e.g., broadcast news during login.)
\ . * “ 5.

. "
‘4“"@'

*

> &

2.4 -General- Retrieval Command.Translation K

B, \

The retrieval functions that can be performed ‘through CONIT
in the network of retrieval systems, besides the logging 'in and logging
out described above, are largely accomplished, currently, through simple

tganslations from the prototype common command language to the languages

29 .
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of the individual retrieval systems through the mechanism of translation
tables. These "user command" tables work in a fashion similar to the
response translation tables. The command or request message stream

as generated by the user is scanned, and any part of the stream that
matches any entry in the command translation table for the system that
is currently connected is modified by replacing the matched segment
withh the corresponding right-hand side of the table entry. This

translated command is then sent to the retrieval system. -

2.4.1 Data Selection

The CONIT user can find out what data bases are available i;
the currently connected system by using the command 'show data.' This
gets translated to the commands '?FILES' in DIALOG and ' "FILES?' in
the ORBIT systems. No translation, as such, is made for Intrex but
the mechanism is provided for such a reques£ to evoke an instructional’
message explaining that Intrex has only one data base?

In the ORBIT systems, unlike DIALOG, not all data béées are
available at the same time. The '"FILE?' command explains what data
bases are available at the moment. To request a listing of all data
hases that a system can make available at one time or another the

CONIT command "show data all" is employed. This geté translated to

'"EXPLAIN SCHED' for SDC ORBIT, '""FILE%' for NLM/MEDLINE and '"FILES'

- for SUNY/MEDLINE. Note the small but crucial differences in the trans-

C S lations for 'show data [all]' even among the nominally identical ORBIT .
systems. Also note that the ordering of the rules is/ important; byv )
insisting’on a "longest-match-first" order 'show data all’ takgs pre~ .
cedence over 'show data' which takes precedence, in turn, ovet, 'show" ,
(see Section 2.4.5). ,

The command 'pick data database' is used to select a data
. base. The. atring 'pibk data' is replaceél by the string '.FILE' for
' DIALOG and '"FILE' for ORBIT systems. (Actﬁally, the additional
. function '"USERS"' is added to the MEDLINE systems translations and
""TIME"' tojthe SDC/ORBIT translation both in order to make them some- ' ,
what more compatible with the DIALOQT%ranslation. The éigument database -
.80 )
. o -22- |
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which signifies the name of the data base to be connected, is left un-
translated for the ORBIT systems. For DIALOG a trénslation is made from .
a mneronic name to the number required by DIALOG: thus, for example,
the strings 'eric' and 'ntis' are converted to the numerals 'l' and '6',
respectively. Of cohrse, a user could use the appropriate numbers, 1f
he knew them, and they would get transmitted to DIALOG without conversion.

The data base selection command takes precedence over system
selection because the translations are executed before CONIT looks
for commands EE should execute rather than transmit. Commands to ORBIT :
systems initially required sending a final double quote (") and con-

verting all lower-case letters to upper case. With recent modifications

to these systems these requirements are no|longer necessary.

2.4.2 Search Commands

The basic common search command 'fﬂnd term' is translated '"FIND

ALL term''select term' and 'subject term' iin ORBIT, DIALOG, and Intrex,

respectively. The 'ALL' argument to ORBIT indicates that all alternate N
meanings of the terms term are to be assuméd desired instead of re-
questing the user to select some or all of these alternates. This
translation is more in'keep%ng with the intended meaning of the FIND
command default option for fhe common command language. Actually, only
‘the Intrex translation provides the automatic phrase decomposition and
stemming that we wish to basic research mechanism to provide. (éee%
Section 4 for additional details).

The more specific command to search for a particular author 'find

author name' can be readily translated into DIALOG as 'select au=name'

and Intrex as 'author name' but the translation to ORBIT '"FIND name ‘
— A

(AU)"' is not possible with the current ranslatioﬂ\table mechanism be-

cause of the required rearrangement of the ordering\of the fauthor' and

‘name' arguments. In the actual translation to ORBiﬁﬂwe use, '"FIND

name', will work satisfactorily as leng as the given\@uthor name is not

also a subject index term.. ‘ \ .

The symbol '+'.is the CONIT designation that, wﬁ%; appended to a
n

character-string argument to FIND -- viz., 'magnet+', indicates a match

should be made on any term exactly the same as the:given string (e.g.,

? ' -23-
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'dégnet') or any term having that string as a prefix (e.g., 'magnet', . .
'magnetic', 'magnetization', etc. This gets franslated to thé corres-
ronding ORBIT symbol ':' or DIALOG symbol '?'. 1Intrex cannot handle .

th1s user-supplied stem; 1t takes words in the user-given terms and
autoratically tries to find the best stem to search under according
£o 1ts stemring algor:ithm. ‘

One bould‘concelve of Boolean operations among the terms of a
'F MND commard. The systems to which CONIT connect, however, are so »
d1ssimilar-in their capabilities in this respect that CONIT currently

. rakes only a runor atterrt to take advantage of the potentialities in
a comron way. Intrex iqﬁores all Booleans in the search command and
relies on 1ts Boolean AyDING of.stemmed words; CONIT now does nothing
to changé a Boclean operator intended for Intrex, though it perhaps
should, at 1eas€, issue a warning té any unwary user who tries to use
an OR or NOT. ORBIT does Qllow a general Boolean capability within
the search (FIND) pommqnd and these operators are passed along by CONIT
to ORBIT as found. DIALOG does not provide for Booleans, as suqh,fwitﬁ’
its search (SELECT) statement; it does, however, provide some powe%ful
“link" type operators for its "free-text" searching and one of these -=-
(F), as in 'term A (F) term B', meaning term A must occur in the same
field as term B -- is taken as a reasonable equivalent for the CONIT
AND operator.

The different kinds of search operations possible in the different
systems, and the diffe;eﬁt manner of indexing for the different data \
bases in the diffgrent systems (or, even, within a singlé system) point
up the inherent difficulty -~ and, often, impossibility ~- of exact
translation from a common language to existing retrieval systems and

‘

“ data bases. v

2.4.3 Index Browsing Command

The CONIT command 'show index term' s intended to proviée a
| dléplay of terms alphabetically near to _term in the index to the current
data base. The translation is to the MEIGHBOR command for ORBIT and
EYPEND for DIALOG. (Intrex has no equivalent command.) As can be seéA

s | 32 ‘ | / .

4

Q ~-24-
ERIC .

s -

n




P e

2.4.3-2.4.4

from the response and command translation tables an attempt is made by
CONIT to make a common protocol for comtinuation of the index browsing

function after the first display is made (5 terms for ORBIT, 15 for

DIALOG). Thus "UP N OR DOWN N?" in ORBIT and the laconic "-more

in DIALOG are both converted to "To see more type 'show more'.".
Correspondingly, the CONIT 'show more' command, is traﬁélated to the
'"DOWN 5' command for ORBIT and 'O' (page) command for DIALOG which
both nave tne effect of reguesting a second section of index term dis--
:lay egual 1n length to the first and continuing where it left off.

we may note, parenthetically, the difficulty of making these
protocols exactly eguivalent even for the simple case of' length of
initial section: either multiple cormands would have to be sent to *
CEBIT and sectlbns srliced together or'the DIALOG response would have
to be buffered and read out in sub-sections.. This complexit§ would be
compounded if we tried to incorporate the full capability of the
ORBIT command with respect to a variable number of terms .in either the
forward (alphabetically) or backw;rd directions. .

We may note, also, that the full capa@ility of DIALOG &0 tacg
these displayed-terms (with "E and R numbarsll and u;e only the short
tags in the FIND (SELECTS command is implicitly available. The selection
of multiple terms in this way is an implicit Boolean OR function. ORBIT
coes not have this capability; although, it could be implemented at the

interface level at some prodramming expense.

-

2.4.4 Naming and Combining Retrieval Sets

The CONIT convention is to name the set of documents resulting

from a seaxch in the form: 'setn', where n is a number assigned

sequentially for each new search set. This contrasts with the convention

of using just a sequential number of ORBIT and DIALOG and the form 'sn

used by Intrex.

The CONIT language expression for combining sets takes the form:

\
combine setﬂi bool setn2 *

where bool stands for one of the Boolean operations AND, OR, and AND NOT.

53
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Tre conversion of this form ko the‘appropriate retrieval system language
1s shown in the tqbies. Hote that ORBIT and Intrex do not use an ex-
plicit cormand §§} the combine operation but rather use only the Boolean
operator 1itself to indicate the function to be performed; therefore

for these two systems, the translation for 'combine' is null.

s -

2.4.5 Output Commands -

To nave CONIT display information about documents in some re- P2

trieval set the basic SHOW command is employed with the following syntax*:
show [mode] [setn] [fields] [docsj-k]
where,

(1) the variable arqument mode stands for some special ncde
of output, e.g., offline.

(2) setn specifies a retrieval set

{3) fields is an argqument string containing one or more
data fields or field groups to be output; e.g., title,
abstract, all

(4) 'The argument docsj-k specifies that output is tg be .
derived from the catalog records of the jth through ]
the kth documents in the search set.

.

We note again that particular features of several of the retrieval
systems prevent a perfect translation to thé several systems within the
limitations of the current CONIT translation mechanism. Some examples
of these difficulties may be instructive to the general problem of
interface translations. Firstly, there may be no way of outputting some
~ catalog data field for a given data base as 4implemented on a particular
¢ system. For example, the DIALOG system provides only a half-dozen or

so. fixed-groupings of fields for output purposes. For most DIALOG data

bases, then, one cahnot select for outpuf just the author or just the N\ .
title. or just title and author, for exadﬁle. The current translations

simply Qake reasonable approximations. Thus, 'title' is trahslated

to DIALOG outpub, code 6 which includes the title and, variously, other | -

‘ citation information like order numbef, price, authors, etc. The default

~

*Ilements in brackets indicate optional terms: they need not, in general,
| Le included -- in which case they ard supplied 'default' values by CONIT.
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case (i.e.y no data fields specified) is equated with the DIALOG code
2 output which is nominally citation information but often contains
considerably more than/Eyat (e.g., index terms) -- in some sense there
would be a closer translation to DIALOG 'title' category output, but
getting the same result for title and citation output might gauée con*l
fusion to a user. Note that even in these simple translations CONIT
users can avoid the necessity to separate figld rames with commas as
required by(ORBIT. "

The argument 'all' in CONIT is meant to indicate output of all
fields is desired. This function has traditionally been performed by
the argument 'FULL' in ORBIT. However, with the addition of abstracts
to certain NLM and SUNY data bases (e.g., MEDLINE, SDILINE) this function
is now performed by the argument 'DETAILED'. We may also 'have the
situation in whicﬁ Fheisame function must be ezpressed differently in two
data bases, even within the same system. Also, note,how changes in the
systems ‘cause a translation to become incorrect.

Secondlx, only the DIALOG sfstem can provide the document
selection function Airectly in the form given in the 'docsi;&f argument.
A translation to ORBIT‘can readily be done when j=1, but the mnre general
case requires the argument string 'm SKIP n', where m = k-j+1 and
n = j-1. CONIT cannot . perform this more general éranslation with its ’
simple translation tables. Intrex cannot perform this document selection
function within its ougtput/command. It can, however, perform the !

overall function by fl&st reating a set of just those documents I

question. Thus, the string bf two commands

docs i:g/ouput ’

will perférm%the desired output. The problem is that the simple trans-

lation table mechanism cannot rearrange the fixed element 'docs' and

.’output' and ingert the variable elements 'j=k' between them.

-

When no argument is given by a user to specify the set’ it is
assumed in the common CONIT language that the current (i.e., last-found)

set is desired. The translation is implicit to ORBIT and Intrex which

| 524
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have the same default arrangement. The translation to QIALOG is not

now possible since that system has no default mode for the argument

and CONIT does not yet have a way to remember the currené set number.

If no set number is given for DIALOG, CONIT now simply assumes setl.
Where aninterrupp capability is available to the user it is

anticipated that any gooé common Langugge (see Section 4) will make

the default condition on the document selection argument (docs j-k)

of the output command be the whole set =- the user interrupting when

he's seen enough. At present CONIT simply adopts the default procedyre

for the target IR system -- for ORBIT: the first 5 documents; for DIALOG:

the first document (or first 5 for titf; only); for Intrex: the whole

set. , . ‘ ’ ]
In the ultimate common language the order of the arguments should

be largely immaterial. Where this is true ir the current IR sy;jems

(e.g., ORBIT and Intrex), the‘ggirent CONIT language can accept that

flexibility. Whe;e a user is‘%urrently talk@ng to DIALOG through CONIT A

he must accept the order stated.previously: i.e., (1) mode; (2) set

number, (3) field types, and (Z;'document selection. With the curfent ) ]

translation table meéhanism there is no way for CONIT to rearrange the .

order. The offline output functiom-in DIALOG is accomplished by a

different command (PRINT) than for online output (TYPE); therefore,

the mode argument must be considered in conjunction with the show

command name to determine the output translation. Also note that for

3

DIALOG the user, cannot how specify in CONIT the docs J-k argument with-e

‘

) * .
out also specifying the{ fields argument.

- 2.4.6 Saving Output

A rudimentary capability existsiwithin fhe current experimental

//f/ CONIT for saving the results of searches from different data Bases and ]
systems in a common/file created amd stored by the interface and from .
which the user can display sections for subéequentménline viewing.

+ First a file is set with the 'name-file' (abbreviapion:nf) command

which has the syntax :
nf filename ; %ﬁ‘ . \ ) .

ERIC | :
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If filename names€®n existing file, that file is opened for viewing or
appending to, —Ti-Frxiename does not yet exist a new {empty) file with
that name is created and designated for storage. *

The command 'file' signals CONIT to append the response to the
next succeeding command to end of the current saved file. Thus the
sequence 'file' followed by 'show...' will cause the oﬁtput oflsome
search set to be stored in the saved file. The coﬁmand 'view filename'
causes the number of lines of text in filename to be reported to the

user. Finally, the command 'lines j-k' causes lines j thru k of the cur-

x
k4

rent .saved file to be displayed online.

2.4.7 News and Status of Retrieval Systems

. Certain kinds of news and status information have been provided
as parts of previously mentioned functions: e.g., broédcast news on
login; database status on ‘'show data' commands; and timing information
on login, lpgout, and database selection. The CONIT command 'show news'J
1s the common means by which a user can request display‘of the stardard
news message from the currently active system. This command gets trans-
lated to '?news' for DIALOG; '"NEWS' for SDC, and '""NEWS' for NLM/MEDLINE.
Therelis no translation to SUNY/MEDLINE, as such, but rather the evoca-
tion of a message (see explanation of 'sunynews') which explaing that

MEDLINE news can only be obtained from the NLM/MEDLINE sy tem. Note,

again, differences among the several ORBIT systems.

2.5. Systems Analyst Functions .

-

The CONIT functions we have described above have b?en those that
make up thevusefiéggggface, i.e., those communication components of the
inte;actidgﬁgz;ectly used by, or seen by, an end user, i.e., a user -
whose main purpose in using CONIT is to find needed information from the
data bases. We shall now describe those online interactive capabilities
built into CONIT which assist a systems analyst to monitor, modify, and
evaluate CONIT. Of course, some of these latter capabilities may be ’
adapted to be useful to the end user as we shall indicate. These

capabilities, together with those of the user interface and those

1
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and those corresponding capabilities available to a programmer of CONIT's

host system (MULTICS), maké up what we might term the design interface.

2.5.1 Translation Tables . o

The command and response translation tables can be created, listed,
and modified online. The command 'set table iout] tabléname' (abbrevia-
tion:st) causes a file with ‘the name tablename{out] to be set up as the
currently active table; if no such file exists, an (empty) one is created,
If the optional argument 'out' is present, the table is'taken as a
response table and the file name is taken to be one with the string
'out'_appeq@ed to the end of tablename (i.e., tablenameout othergise,

a command table is assumed. Command translation tables might be use-
. £ul for implementing a "rename" feature for users (see Section 4.3.3.5).

To enter a rule in a currently active translation table one uses

- the commands

replace [out] $matchstring=replacementstring(]|]

-

.(abbreviation for replace:rep), where matchstring is to be set as the
left-hand, or argument part of the rule (see explanation in Section 2.3),
and replacementstring is the right-hand, or function, part.of the rule.

’

Again, the optional argument ‘out' is used when, and only when, the

response table is intended to be modified. The optional delimiter

vertical rule (l) i{s added after replacementstring in case that argument -

ends in a space character which would otherwise get discarded in the
regular CONIT command-parsing operat;gn. Note that presence of spacing .
characters in the argument and fgyctioni§trings can be extremely
critical to the proper intei¥retation of a rule. '

To list oﬁ; online the current contents of a translation table,
the c-mmand '1ist_;ab&e fout] ' is used (abbreviation for list_table:lt).
In the listings of franslation tables in appendix C the argument is the
» stringvbetweegl€he left~hand margin and the equals (=) sign; the

function i§,§he string between the equals sign and the asterisk (tlﬂ
\ v

\

\ Afiglz Dialog Modes and Language
Besides the argument pair TERSE and VERBOSE (see Section 2.1),

\
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the SPEAK command can take other arguments to modify the form of the
dialog. The argument 'monitqr}‘can be used to cause CONIT to display\
]‘ the full dialog taking place amorig CONIT and the'rétnieval systems )
} well as the cu¥tomary CONIT/user dialog which includes only a tranélafed,
| version of, what the retrieval system communications were. Appendix B
; \shows examples of MONITOR mode output, Mhiéh éan be very useful for
f debugging or demonstration purposes. In addition there is a mode evoked
by“the argument 'no_screen' (abbreviation:nsc) whi¢h causes CONIT to
- pass through certain formatting characters that a ordinarily "screened
out" from retrieval system responses. The argume ser' is used to get
back fror MONI?OR to regular (USER) mode and the argument 'screen' is
used to return to reqular mode from NO-SCREEN mode.
The SPEAK command can also be uéed %o go into a "transparent"
mode of dieration in which the command of the user are passed along to
the currently connected system without translation ang, 1ikeyise: the
output from the system is passed back to the user without modification.
N The user is thus speakiﬁg the language of the connected (host) system.
To enter this mode a user types the command 'speak conit'. Note that
- oncé in HOST mode the user can issue no instruction to be interpreted
by the interface as such expept 'speak conit'.™* All of thesejfour SPERK

. . 4’ - . .
mode pairs are independent so there are 2 = 16 possible mode combina-

tions.

-

¥ 2.5.3 CONIT Status Reporting ¢

CONIT can report the status of the current language, qurrent
- modes, current host, patch conneqégg;i'and TIP port use. The in- .
formation is reported upon user issuance of the LIST_STATUS.(abbreviation:

"1s) command which can take one of six arguments specifying the kind g¢f

~ information as listed below: . ‘
(1) 'system' (sys) -- the currently selected system and the )
other active system (if any).
‘ (2) 'language' ('lang') -- the current language (i.e., CONIT
. . only, for now, since user can't get this information in .
host modex/ ' -

7’ :
. 39 : ; ' ,
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(%) ‘mode' - the currently‘selected modes such as VERBOSE . .
or TERSE; SCREEN or NC=SCREEN; and MONITOR or USER. ’ t

-
SR

N T . !

"\\ (4) 'tip" -=+-the T;és-and ports.currently béipg used., - o

’ (5) ‘'patch' -- the name of system currently connected to
the patch } ) . . /

| (6) 'all' —- information on all of the above. ‘ y%

<

. !

One will note in the translation tables the rule 'ls all=ls all'.
This is a current devicé’making use of the longest-match principle for ,

preventing 'all' fror being translated as for the argument to the SHOW

1
,

command. *

Mode selection and ‘sta eview as features for and users are "

discussed below in- Section 3 and 4.3.7. v ° .

3

2.5.4 System and/dé; Port Attaching and Detaching

The CONIT analyst can establish a connectiod to an ARPANET TIP port ,

independently of whether or not there is, or will be, a copnectién-made
4 » ‘

to. a retrieval system over that port. The PICK commird is used as

follows:

pick ‘tipname portnugber ~
o n A -

b V
where tipname is the' name of .some TIP (e.g., NBS, MIT) and portnumber . 4

q-

is the number of the port to be connected on that tip. Thus, ‘pick o
NBS 50' will cause CONIT to attach the user to one of the 5 ports on
the NBS TIP that are reqularly attached to the NLM/MEDLINE system, *
without forcing a ibgin to MEDLINE as such.

CONIT also provides the facility for detaching an ARPANET TIP

port connection by the command 'detach' (abbreviation:det): If the A -

N

argument to DETACH is a retrieval system name, CONIT will detach (close)
the connections to the TIP port through which the connection to that

system had been made. Alternately, eny TIP bort connection can be de-

tached by the fommmand "Qetach tipname portnumber'.

7
Y

2.5.5 Connecting and Disconnecting CONIT
! sl

CONIT snay be evoked by issuing the command 'conit' at the MULTICS

' command level. To get ﬁo the MULTICS command level requires logging in

: 4V 4 . ' :
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telephone connection in data mode through .a modem, and (3) iss the

T
h .
-

to MULTICS. This, in turn, requires (1) calling up the telephone number

appropriate to one's terminal type, (2) setting up the termina¥Xto- ', .

'1ogin»E§gg“”command followed by a password consistent with the persenal

name given in .the name argument of the LOGIN command. MULTICS is fussy

about upper-case/lower-case distinctions and the user must be careful,

for example, to capitalize just the first letter .of the name. Of course,

%Qg name used in the login must either be the officiél name fsr the

CONIT directory (Conit) or some name which has access rights to that

directory. ' ‘ ﬂ
Users may connect to MULTICS through the ARPA and Telenet net-

words. That involves dialiqq a TIP (terminal interface processor -

satellite minicomputer), esgablishinq the terminal connection (inc}uding

typing a character string identifying the terminal type,, issuing a call

to the MIT MULPICS computer ('o 44' -- i.e., bpen connection‘fo#computer

44 [MULTICS] for ARPANET, or 'c 617 mf' or 'c 617 ms' -- i.e., connect .

in the 617 telephone area to a MULTICS fast (1200 BAUD) port or to a

MULTICS slow (300 BAUD) port, and.then performing the '"MULTICS login

procedure as' above. ) ' ’ . ‘ -

Users quit the CONIT program by giving the CONIT command 'exit'

(abbreviatibn:ex) after which control is returned to the MULTICS command
level. Any MULTICS command may then be given including '1o§out' which.

N N x >
disconnects the user from MULTICS. Disconnecting from ARPANET or Telenet

iS'@gcomplished by breaking the telephone .connection. .

» { ~

If the user has logged iq to the CONIT éirectory in MULTICS he t
is captured by a "start-up executive command" program which automatically
calls CONIT fogg?im. Whengver the yser 1eave§ CONIT -- eitheruvoluntarily
by the EXIT command or.iﬁvBluntarily from a sy;tem failure, the executive
program automatically idgé the user out of MULTICS . Access protocols

.

that would be easier to use in network situations are discussed in Appendix

. oule ,
. =
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3. USER/SYSTE! INTERACTION: GENERAL PRINCIPLES Lt

3.1 Importance of the User/Syst Interface ° .

Online interactive computer\systems are relatively new, having

been in existence only about fifteer years. There is just now developing

a body of literature 21-24, 35-37 which describes and evaluates features

and facilities of the computer system thh the user .directly percelves

as ne interacts with computer. These sjsten features and facilities

include such system components as: (1) tﬁg command language; (2) the :
respor.se dialog from the system; (3) "help“I or other instructional

facilities; and (4) user terrminals. These system components are often

Ynown collectively as the user/system interface (or, simply, user inter-

face). 1In our terms, the user interface is jﬁgt one aspect --_the "front
end" -- of the 1ngamface/v1rtua1 system which cbnnects the usef to re-
v trieval systems through an interface system. l g A
Despite the recent analytic work in the area of the user inter-
face, there is, as yet, no agreed upon set of principles by which to
measure or evaluate this critical component of'fnté;;;;Z;E\Eystém. .
+  (The discussion in Section 1.3 emphasizes this point.) Needless to say,
thiere are no existing, wide1y—knoun1<operational online systems that ‘
are generally accepted as having anything approximating ideal user inter- | .
faces. In such a situation it is important that we attempt to describe

the general principles which motivate us in this area and which, clearly,

can stronqu influence the nature of any analysis of translatlng chputer

lnterfaces for interactive systeps’. Such a description follows in thss
e
section. , ’ \\

» 3.2 C(Classes of Users . ’ \\\ ’
-

At least some of the controversy surrounding the user interface BN

1ssue is, undoubtedly, caused by a failure to distinguish the several

classes of users who may be engaging the systems. Earlier, in Section\
. 1.3, we discussed some of the different kinds of users. One distinction

_.1t we made for retrlpval systems was between an end user and.an inter-

rediary. The end user bé a person who needs the information that is

. 42
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|
derived from the.data bases directly for his own work. The intermediary, \j
., ; who may be an information specialist acting as a delegated searchgr, - 1
finds information for the sole purpose of passing it along to an end ]
user. ' . .
Besideé their classification by function, users need to be dis-
tinguished by their experience. Relevant experience comes in three
categ&rles. First there is thé category of computer experience, expecially
* in regard to interactive systems and particularly with retrieval systems.‘
. Second 1s experience with the function ta be served and the intellectual ¢
tools available to serve that function -- in our case the bibliographic
retrieval function with the tools of bibliographic referencé using
¥nowledge of data bases, 1ndexing and classification structure, etc.
Third 1s experience with the subject matter of the data to be retrieve@. -
Thus, typically, the 1ntermed1ary 1nformat10n specialdist is I
experienced with the retrieval system and blblloqraphlc search functfion,
whereas the end user 1s experienced with the subject matter. Both classes
—=cf users are, in general, much less expert in the complementary areas.
Of course, individual users possess varying degrees of experience in
each of the three areas. The important point is that, in each of the
three areas, the inexperienced user needs more help from the system than
the expert user.
To date online systems, .in general, have tended to be far from
satisfactory for the inexperienced user; retrieval systems in particular ,
have tended to work well only for an intermediary information specialist.

One of our main goals is to consider what are the necessary prerequisites

for system design by which the inexperienced user -- especially an end
user -- can make effective use of online systems. Of course, a good
syst;m §Bould train an inexperienced user how to become an expert user
in time. Therefore, the good system should also allow for modes of
operation that are efficient for the experttsei' and a mechanism for -
conveniently sw1tch1ng from beginner to expert mode at the user's dis-
cretion. In what'follows below we try to outline some other general '

pridbiples that suppprt this basic one we have just described.

—~—x - 5
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: 3.3 Instruction: Computer-Assisted and Othgr * ‘ <
Because a relatively large number of potential users of interactive '
informatlon'systems'are inexperienced in one or more of the areas de- R

scribed’above, it iS"ver¥ important to provide suffieient instruction
to these uéﬁfs so that they can successfully take édvantage of system
» Ccapabilities. ) ’

There are several media for instructing users: (1) a pegsonal
medium 1n which human instructors teach system use; (2) a standard audio -
visual medium including printed guides and manuals, slide and audio in-
struction,-etc.; and (3) computer-assisted instruction (CAI) in which
the computer itself is the basic medium by which assistance' is given.to
the user. It has been suggested 23,26 that cdqputer-assisted instruction
1s likely to prove by far the most cost-effective means fog té%ching system

use. Cf course, there can be combined media instruction as. when the

computer provides a real-time "hot-line" to a human aide or when the _"d“,::D'

LS
computer integrates and directs some audio-visual instruction. For ex-

ample, an "online consultant" .facility is available on MULTICS by which ’

. R users can ask questions on their.terminals and receive answers about the
” »

T MULTICS system .2> ) T ' ‘ .

-

In any case, our concern in aur current work is primarily with what
. et -

“the interactive system itself can do to assist in the training and in

otherwise aiding users in the use of the system. We shall outline’in the

<

rest of this section some principies pertaining to computer instrxuction.

3.4 Computer Techniques That Aid Learning
Two prime requisites for interactive systems are élarity and

simplicity. The dialog from the -system should be clear and easy to

7

understand. Claraity requires succint, udambiguous_expression of con- ,
tent for the individual messages, easily understandable format in which
the messages are presented, and an-ordering of the messages in a suitable

~

sequence and structure so that user is led easily in a step-by-Step ’ T

fashion from his current state of knowledge to thg’desired conclusions.

Information should.be provided to the user at.the time needed — or, at .

s

least, with 'maximum probability that this should occur -- so as to '«

4]
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optimize its effectiveness. While the principle of clarity seems obvious,
it may not be easy to adhere.to. Opacity and ambiguity abound in inter-
active systems‘as they currently exist. s

Simplicity is another cardinal principle that may appear obvious
but‘is nogﬁnecegsarily easy Eo'implement. Any complexity presented to ]
the user will tend to confuse and, thus, inhibit successful use of the —
system. As system features multiply there is a tendency for the user/
- system interface to becomé more and more 66Q€3::. Three avenues are
available to the System designer to avoid uﬁne ssary: complexity: (1) R
, @esign" e whole system with careful foresight so that its-elements and c

interrelations naturally form a coherent whoFe {including the design of

instructional modes within the system); (?) apply the principle of \“‘“-—lv«~
clarity in instruction t6“§iﬁplify the explahation of the system (in- ’ N
) clﬁ@ing ti:2 use of illustratiwve examplesawhen appropri;te); and (3) make L
the system modpiar with a simple basic‘é'!gi as explained below. - .
. A simple basic core means that the basié~functions can.be performed

. .

by using only a few simple commands. Only a few options are presented
to the user; most options generall“ available frog.the‘sygtem are hidden
and take on default conditions. The user can extend from ;ﬁe core to

. N
other operations as he learns, at his own pace, what the other'opﬁions
) X .’

v ]

are and how to use them.

Rapid response from the system is one requirement for online systems

to' be truly interactive. Generally speaking, delays in system respense

to a user request of more than 10 seconds cause confusion, frustration, &
s interrupted train of thought, and other bad effects on’ the user. It is
A ] .

desirable that response times be less than 10 seconds and as short as

]

possible -- although shortening times ,to less than one or two seconds i
c o7

' B — . . .
may noét be very useful, If the full request cannot be satisfied in a

short time, it is 'often possible to start a response giving a'partial

e . .
answer within an acceptable time.

.
v -

The user should be kept aware of system status, éépe#ially where

/

rapid response is not possible. Just as indicators of the floor position

and directign of travel of an elevator can make waiting for the elevator

more bearable to the user (or qan‘help the user decide not to wait any
’

45 :
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A

longer), so too can the knowledge of system status relieve frustration

4
and aid in control decisions for users of interactive systems. Of course,
this prainciple must be balanced against the one of simplicity so that

3
excessive and confusing information 1s not given.

To help the user make sure his wants are being correctly under-

stood Fh? system should feed back its interpretation of a user request
as‘a péoliminary response to that request. Thus, the system may in-
dicate an obvious efror in syntax or the user may detect an error un-
detected by the systems or a request otherwise undesired. Such feedback
alsc acts as reinforcement to the usey of correct system Ianhguage and
actions. ‘

User control and flexibility in decioing what to do, and when,

, -

makes for optimum effectiveness of user/system interaction. The actions

to be .performed may be retrieval operations or informational requests.
One kind of dontrol that is extremely important for }nteractiye systems
is the ability for the user to interrypt the system, e;pecially where
(1) the system response is unacceptably sluggish (overlong response
time); (2) the system response is overly lengthly (too much output); or
(3) the user simply wants to change the direction or nature of the
interaction without having to wait--for the current operation’ to run to
completion.

Flexibility implies an ability of the user, and the system, to

riﬁk~amenq several modes of 1nteractlon according to the current class

A

ERIC
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and state of the user and otner context. A listing is given below of
some of the _more important modes that are possible. The modes are

11;ted in mutually exclusive and opp051ng pairs_and each pair may re-

present the choice, along one or more of the 1nstructlonal dimensions

QlCUSSed above, of what degree of helg//or an inexperienced user, or

r
[

user control forxr an experienced user, is desired.’

(L) VERBOSE/TERSE. Thesg¢’ modes relate. to, the length and
\ and comptehensiveness of system dialog. ‘Thexré could
conceivably be ,more than two modes along this spectrum,
-but it may be more importamt to switch among these
modes ‘for individual- messages than to establish a
whole third level.

-
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: " (2) INSTRUCTIONAL/SERVICE. These modes relate to how much
emphasis in-the system dialog is put on instruction
versus the provision of retfieval service as such. At

. ane extreme there couid be a completely tutorial mode
whose sole purpose was to instruct. 1In general, there
may also be a more or less prompting and other instruct-
ion given in and around service operations.

) (3) INTERPRETED/STRICT. In a STRICT mode the system does
exactly what the user requests. In the INTERPRETED
mode the system goes beyond exactly what the user re-

" quested. For example, in a search in STRICT mode anly
the exact term as given by the user is searched, where-
as in INTERPRETED mode an attempt is made to extend the
search to terms related morphologically (e.g., as by
stems) or semantically (e.g., as by thesaurus relations
in a Master Index and Thesaurus). As a second example, B
in the translating interface situation a request that

¢ could not be translated éxactly is, in STRICT mode, in-

dicated as such to the user, whereas in INTERPRETED
mode an attempt is made to find an approximate trans- 1
. lation. g ‘ '

n
n

(4) AUTOMATIC/ASSISTED. In AUTOMATIC mode the system imply
, goes ahead and automatically does what it thinks best
. for the user, whereas in ASSISTED mode the user is allowed,
T and encouraged, to assist the system in making decisions.
For the examples mentioned in (3) immediately above in
the AUTOMATIC mode the system itself decides how to ex-
tend the search or make the translation whereas in the
ASSISTED mode the system simply lays out for the user ,
the options and lets him choose.

"

(5) HIDDEN/EXPOSITORY. How much should the system tell the
user about what is going on? 1In the EXPOSITORY mode
the system,exposes a great many details (e.g., all the .
steps of a login process in connecting to a rgmote host:
through the translating interface). In HIDDEN mode the
‘ . system assumes that the user shouldn't (needn't) be
_ concerned with the details (e.g., simply report the suc-
" cess or failure of the aforementioned login prqpess).

" {6) VIRTUAL/TRANSPARENT. Por the translating-interface/
virtual-system approach a question is how thoroughly .
‘ the virtual mode can be achieved as contrasted with °
making the interface be simply a transparent connector
to host systems that the user must deal with in their
own languages. ‘ .

"
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3.4

modes, there may be many intermediate situations

mddes in each mpde pair.

(7) INEXPERIENCED/EXPERT. For the inexperienced user all
of the first-mentioned modes in the § above mode pairs
are, ideally, chosen as a default mode. For the exéert
user either the complementary modes are chosen or the"
user is given the option of what modeg he wants. )

Of course, as indicated in the discussion\of VERBOSE and-TERSE
etween the opposing

In the sections that .folloWw we relate in

”

greater detail the application of these prlnclples 1of user/system in-~

teraction to the case of a translating interface td retr1eva1 systemSz’/

.




s 4.-4.1.1

4. A COMMON LANGUAGE FOR RETRIEVAL

s . 4

o P '

As discussed in Section 1.4, we are experimentiné with the net-
working of retrieval systems in which a computér interface presents to
the user a single virtual system based/bn a set of common features.
Features that need to be put in common form include the user com-
mand languages, the system response angﬁages, the indexing languages,
and the bibliographic data structures. In this section we shall dis-
cuss what specifications are appropriate to a common command language
and, to a less extent, to a common response language, indexing laﬂguage,
and data structures.

’ Such common languages and structures can serve as a basis for

a protocol By which distributed components of an information retrieval
network may communicate with each other in a standard way. The net-
working aspéct of the common language/protocol will be discussed more
fully in Section 5. In this section we shall discuss the common lan-

guage itself beginning with a critique of English as a possible basis

o

' for the common language.
> 4.1 English as a Common Language
- 4.1.1 Advantages and Disadvantages of English N

It might be thought, at first blush, that natural language
- i.e., pngiish -- would be a good common language for Anteractive

computer systems. English is widely used; i is the common language
?

in this country-and in many other areas around the world. 1In contrast
to the requirement to teach an artificial command language before it
is ﬁsed,‘English speakers would not have to .be taught English before
using it as a lanquage for convers%ng with the computer. English ,

is naturally adapted to new conditions and uses.- Finally, new

7- , , C L
developments 27-29 in the fields of computational linguistics ‘and

artificial intelligence have brought economic computer.techniques

'
. s

.

, 49 ' ‘ :
O ‘ N ¢ -41- .
ERIC 5 ~ - o -

i o

" VN




4.1.1

. . :
for handling natural language communications closer to achie nt. |
These comments about English are correct, as fer as they go,
but they do not present the full picture. Of course, on an inter-
~national basis, there are many more potential users of interactive
systems who do not speak English than who do. Thus, the correct arqu-

ment is that natural language has the-degired features of ease of use.

English and’ the other natural langquages dé not, then, present a single

universal language and different -- though perhaps similar -- computer —_—

routines must be employed to handle them as command languages. Also,

while there afET’undoubtedJy important developments taking place in

computer understandlné of natural language, many of these are still .

in an experimental stage, and we do not yet have adequate cost- /’,/’

effectiveness data to predict accurately. their success in our applica- L]

tion. .
Furthermore, the most important point to recognize, however, in

considering English as a common command language is that general knowl- J

edge of the natural language does noz, of itself, explain for a user .

what a computer system is capable of doing and what it is not. There ’ ‘

is a vast disparity between the infinite variety of functions and
requests that can be expressed in the natural language and still rela-

tively very few and simple functions that interagtive,systeme cany

2 . - .

form. . - )
perform ¢ #

One of the mein problems for at least some users in making
effective use of such systems is their lack of abpreciation of the
limited nature of syseem capabilities. * The "super-brain" nyth that
views computers as all-knowing and all-powerful is one that continues

\ L]
to confuse inexperienced users. To tell a user, then, to "state your

request to the computef in (ordinary)‘English" may be misleading in f .
two, ways: (1) it may foster the "super-brain" myth -- the user may- .

-infer tnat the computer understands (any) English as well as (or better

than) a human -- and (2) it may postpone the necessary learning dialog '

between user and system 1n ‘that “the user feelgqthe computef will always

"do its best" for ‘him wlthout any special knowledge or guidance of the’

- ’ \
. . . - v N
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4.1.1-4.1.2

4

P .

’ system required by the user. (Note that this kind of misleading is,
in fact, worse when the computer cleverly -- or perhaps, luckily -

‘ responds with what the user perceives as an intelligent response to

. his request.) ’

One could drant the difficulties of using English as a command
language and still promo%e its use for the uyser as part of a learning
dialog. This position has some merit. Thus, for exahple, a user
request, whether natural tanguage or not, can be analyzed fairly simply
for key&érds so as to select an instructional message that is probably
relevant to the situation. (See Shapiro 30, for example). However,
the use of English in an extended way to explicitly request detailed
instructional information faces the same problems as for its use as
a command languaée for retrieval functions. .

The problems mentioneq above, and the even more serious problems

T to be described below, can be élleviated by taking advantage of the
interactive nature of the dialog: system and user can quickly converge on
the proper understandings through a question/prompt-and-answer exchange;
However, before we get into attempted proBlem resolution we should have

a good appreciation of the detailed nature of the problems to be over-
come so that we can better assure ourselves that the proposed solutions
fully address the proper issué§. It is in this spirit that ,we describe

below some of the general problems of the use of natural language for

command languages, and in particular in the information retrieval applica-

s tion , prior to our disdhss%sn of -problem resolution which follows that

description. o ‘ .

& '
'4.1.2 The Ambiguity Problem

N

The main problem with natural language is‘its\ambighity; that

is, a statement can have many meanings. Usually, speakers can résolve

»

_ tiese ambigugtieg sufficiently well so as to get along with each other

at a rough leyel of understanding. This requires considerable mental
Y /

/

capacity in terms of native intelligence, a large body of experience =--

»

ﬂespecially experience shared among the communicants -- and the ex-

"tensive processing of linguistic data“in contex¥. When precise
- N k]
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communication -- of the kind we need for effective computef system
operation -- is desired, however, a much greater requirement is placed
on the communicants: they must either spend a considerable effort in
conversational dialog so as to overcome the ambi&uities for each case

#

or they must have a mutually agreed upon precise language for communi-_ _
catioyf on the particular tonics under discussion. Therefore, we are
‘fagbd with either an extra conversational burden or with the need to
evelop a more.precise language like the specific, formal language that -
the natural language was supposed to enable us to avoid. However,
counterbalancing these oééervations is the point that for a particular
application we can build into the computer routines that interpret user

statements taking advantage of a knowledge of the limited context implied

by that application so that a fuller interpretion of user meaning is

A\
N

more readily determined.

\ 1 »
Therefore, in order to evaluate these questions further and to

]
.make the above discussion more concrete, let us take particular examples . .
. ~

from the retrieval application. fConsider, for example, the question
of naming and operating on sets of retrieved decurments. Suppose that
a user has performed searches using these three segrch stlatements
(1) "steel metallurgy"; (2) "steel castings"; and (3) "fractures in
turhine blades."” What, now, does a user say if he wants to find all
documents that are in botﬂ the second retrieved set and the third re- >
t;ieved set (i.e., the Boolean intersection of sets 2 and 3)°?

‘ First, one huét realize that the user, based solely on his

“ »

kncwledge of ordinary Enqlish, does not necesqgrily know, nor will he .

I

necessarily use,.iisziffisglgr/well;defined method of referring to
a set of docaﬁéﬁts. There are, of course, many nossiblg method%, séverél
of which are actually used, as we have seen in Section 2.4.4. EFér '
example, the nth set can be referred to as "set n", "sn", or just "n".).
Even more$fundamentally, and maﬁing matters worse, the user does not
necessarily know the concept of "intersection or'that retrieved sets

are saYed or that they may be operated on in other ways. Such a. user

-

A

LK
&
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might uis any of these referral methods; or worse, some combination of 3
them; or much worse, an ambiguous circumlocation in ordinary English
. Al

phraseology. For example, he might say: P

] * N .
. .

(1) "Now everything on steel castings and fractures in

turbine blades." .

(2) "Get a combination of castings and fractures searches"

(3) "Can you show me citations, on both the last two
searches?" x %.

If the first statement were given merely to perform the inter- Lo
section it would represent a waste of user effort as contxastea with
making a more congise statement using a specific "set" notation. Note
éhat a statemént like (1) could easily be interpreted to mean that the
retrieval systems should perform\a fourth search containipg all the
elements és given. Sgch an interpretagfon would be wasteful 9f computer
¢ and real time compared to-combining existing sets; it could also result
in a set different~ffbm\Fhe intended one depending on how tgg search

match algorithm wofked. ) .

We may note that various ways of using the words "and" and.’

some Of which are shown in the 3 ekample statements above, are gener-

-

. 31
ally ambiguous in English. Thus "and" can be variously interpreted’
K4
in the Boolean union (OR) sense ("We have a set of four eyes here: your

blue eyes and my Brown eyes") as well as in the intirsection (AND)

sense ("Between the two of\us the set of persons who are alive and have b

’

' { blue eyes contains just one member"). -

.

. As an example in the searching application, consider the follow-

§

ing four (perfectly reasonable) interprmétations of Statement (1) taken

.

as a search request:

. N . ! .
(a) (steel castings) AND (fractures in turbinesblades)
\ (b), (steel castings) OR (fractures in turbine blades)
* (c) steel’(caétings_AND fractlires) in turbine.blades

!
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(d) steel (castings OR fractures) in turbine blades.

Sometimes semantlc analysis and context clues can be used to help resolve
anblgultles llke these. However, automatic analyses may be complicated

and costly, and often, in any case, the ambiquities can be resolvable

.only through questlonlng the user himself for his intent. We note here, f
in part1cular, that language expressions for search topics are not limit-y
able in scope and context; they are, in this respect, unlike the commands e
themselves which are limited to the relatively few functions allowed by

the system. This potentIal,w1de range of applicability of search topics -

"

is espec1ally trué” in the 51tuat10n we are dealing with: namely, a

) multltudeggi data bases coverlng many d1sc1p11nes and document types,

including those indexed under free- vocabulary as well as controlled—

. { ¢

+ Vocabulary (thesaurus) techniques. -

Statement (2) could be reasonably interpreted as meaning pgither
the intersection of the two given sets, as intended, or as a new 'search

on just the two terms "castings" and "fractures". Alsb; it might take '
a faiily sophisticated algorithm to tekf with any degree of assurance
whether a word like "combination" in Statement- (2) has a functional
meanirg or is intended‘as a term to be searched. .

o Beyond the naming and referring to%etrieval sets, there are
other problems brought up by the three example English stategents. One
LV B problem is whether a seaxch function or an output function is bernq :

reouesged The natural languaqe is ambiguous on this score., Of g‘urse,
here again, syntactlc and semantic clues may be used to help resolve

the amb1gu1t1es. We may note, however, that even after it is §eterm1ned
that a search functlon is 1nd1cated for example, other questlons

then ar1se~ what is desired in the ,way of- a’ matching algorlthm, index -

{
elements to be searched Boolean comblnaéhons, and daga base ‘searched?

»

Another problem that can be as thorny as the set~nam1ng:problem

is the naming and spbc1f1catxon of b1bllograph1c data elements. " Take

just the term "citation", for example. It can mean (1) tqe references
r

y listed in the blllography at .the end oé a paper, or (2) th\ papers which '

. . . » .
.

' 56\
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. have references (in the first sense) to a given paper, of—(3) the
l \ LS

set of bibliographic elements

¥ .

by which one can "cite" a paper includiﬁg
' the title, the authors, and, variously, such other elements as* journal
" location, accession’numper, corporate author, editor, or other in- '
. formation to identify and access the document. How éo refer to these

various elererts, either individually or in groups, is no simple mat&er,

as this one example illustrates especially in the absence of a standard ,

|
/

. bibliographic data structure and nomenclaturg,

et

.

Finally, we may note that the-third statement with its er-

rogatave form could be taken simply as a request for i@formatio ut
how system works or an implied request to perform the questioned
operation. - '

. "

. 4.1.3 Elements of English that are Desirakle and Practical

The examples given above are cle;rly only a few samples chosen
to illustrate the point; they could be easily extended to g}aborate on
v . " the problems of the use of unrestricted and undirected natural language.
Of course, besides those automatic analysis techniques alluded to above,
answérs to these probfems may algo be found, in part, at least, in those .
modes of operation employing directed, interactive instruction to the

Uuser on what is possible, and how to express it so that he may clearly

and unambiguously specify th& functions to beléerformed. One good way
to instruct in the intricacies involved is to express them in a pre- .
. cise, unambiguous language, that is, at the same ﬁime, as simple as 4
, possible. Thus, because of considerations of effectiveness as‘we;l as
. cost, we are led in the direction of extensive instruction and/&r K
- a restricted subset of Englisﬁ that would avoid the ambiguities‘in
expressing command functions. :
The question then becomes one-of determining which natural '
language elements can, and should,'be'iagluded in a retrieval languége
for human use in the current state of evolution of computational ~

linguistics.~ We have not fullykzifolved;this question but we believe
. BratS L »

-
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4.1.3

a [y
such elements should at least'inciude:. .
4 (1) ,English words as command-language vocabulary . { .
terms; ' é s
(2) "“English-like" constructions for the commands ~-
) i.e., having the "flavor" of, but not full variety
of, English; .
: (3) English response to users {(at least in VERBOSE and
. . INSTRUCTIONAL modes) ;

(4)

(5)

a natural-language approach to a common indexing
and search vocabulary; and

. !
at least a minimal capability for transforming
a natural language request into a suitable re-
quest for instruction on some system feature.

The above basic elererts heve already been demonstrated as being cost
~

effective. Of course, how far one can or should go in releasing the

restrictions on the formal command language and extending the varlety
of Engllsh gonstructlon and vocabulary that may be used is an important

issue yet to be resolved. What our own analysis suggests is that the

+ answer to this question involves consideration of such 1nterrelated ’

lssues as:

(1)

(2)

(3)

, (4)

ERI
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how much additional ambrgurty is engendered in
SO doxng,

how much (if any) does the additional flexibiliy £
provide in terms of greater ‘ease of learnlng .
and use;

how effective and how costly are the tethniques

fQr automatically resolving these ambiguities

(the answer to this question is one undergoing. ‘

rapid change in an area of dynamic research and . .
development); and

how effective are the subsidiary interactive °
instructional techniques in handling the ambi-
guities not automatically resolvable.
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In any case, how these five basiF natural—langugge elements ma§ be ,
irntegrated with a more.precise, formal command language is included in
the discussion that folloys of what a retrieval.}éhguage shouid look

like. _ ,

4.2 Desired Structure and Features of Interactive Languages

-

Haviné discussed tke %eneral principles of the user interface

in Section 3 and some considerations on the use of ordinary English,

v .
" or elements thereof, in the common retrieval language, we are now in

& position to list those features that;wtuld make for a.éood language
between ¢omputer and user. These general features are, to a lérge
extent, we feel, independent of the particular application; the specific
application to retrieval will be considered below in Section 4.3.

. ’The command language for expressing requests of a computer system
should be simple and.clea;"in keeping with botp the needs of inexperi-
enced users and the limited nature of w4t the computer can do. In

the latter respect, it should be able to mirror the simple basic core
and modular nature of the optimum user interface (Section §.4) in that
the coﬁmand lanjuage subset required for the basic core shauld be very
simple with complexity added only as needed to request the nore*spesifl—

ized functions. ,

Let us assume the basic input mechanism for the user is a terminal
with the ordinaypy typewriter keyboard cdntaining at‘least the alpha-
betic and numeric characteristics and some punctuation. This assumption
is made both because such input devices are now generally available
ané because it is not obvious at this point that any more elaborate . -
devices (e.g., graphical input, light pens, function switches and
buttons) can acpually simplify the situation for the user.

r A simple command structure that lends itself to the-above -

criteria is one having a command name followed by one or more argu-

ments followed by a command terminator:

command-name argument-1*adargument-2 ... terminator
. ¥ e,
. _& .

: N - - "
YA .&-"' [T *
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The arguments™are separated from each other and from the cofmand name
by simglz punctuation -- e.g., one or more spaces. (The rationale for . v
specific character choices will be giveﬁ below in Section 4.3.). The
number of arguments is variable; 1in the simplest case there woulq be
no arguments at all. The command terminator, yhich in thé simple case '
‘acts also as an end-of-message indication, is a single special (reserved)'
Character -~ e.g., carriage return -- which may fqllow'the last argument,
¢r command name, without any (other) delimiters.

Cormand names and arguments are primarily common knglish wérds,
ircluding nurbers expressed as numerals. Common functions should not
reguire the use of shift keys. The shift opgration tends to be error
frone and confusing fér many users. Also, therefore, upper and lower :
Ccase 3};habetlcs should be generally equivalent. This command language

. terminology should be. kept as unambiauous és possiblé. Thus, the same

.

word should not be used with djfferent meanings. -

N

This last requirement can start to raise complications in special
cases. For example, where free-vocabulary English is to be used in an
o

argurment, as in the search topic for pﬁe FIND command, there needs to

be a mechanism for distinguishing a word in the controlled language

. ,

terminology from that same word used in a free vgcabulary sense -- e;g-,
‘autnor as an argument of the FIND command meaning eitﬁer search in the
author index or search in (any) index for the word "author". One
mechanism, following the English convention;, would be to enclose the
word in quotes when used in the free—vocabular; sense - e.g., 'find
title "author"' to request a search for the word "author" in the title

index.

Further extensiqns to the language are needed to help users make
the rmcst effective use of the sys&em. Pre-defined abbreviations for
. cormar: 1 terminology should be allowed.'. Any prefix of a pre-defined
yscabulary term should be allowed as an abbreviation as long as it is
+ nnt amblauous with_ahother term or prefii. (If such an ambiguovs pfe—.

fix were used the system should query the user on his intention.)

. 5% e
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t

Beyond s:imple abb%eviatiop the user should be allowéd’to use
his own terminology by establishing synomyms for system language terms.

Again, avoidance of ambiguity. is the chief concern. One can also con-

. cerve of more complicated translations than just word-for-word synomymn

replacement. (See Section 4.3.3.5). 1In'effect, the user should be able
to construct his own dialect; the most advanced user would have a dialect
with macro-like substitutions allowed. _ .

) The user should be able to string several commands together in
Cre statement. This can be easily stated in the 1aﬁguage if there is
a corrand terwinator distinct from tﬁe end-of-statement character. . It
may also be convenient to permit the use of spec¢ial characters attached
tc, Or connecting, arguments to indicate spec}al functions like stemming
and 1iqg}nq 1n search requests or editing (correction) of user input.

One:major addition to the basic structure described above, which

is needed to provfde a convenient mechanism for staﬁing relationships

jamong argumenté, is the subdivision of the arguments. Thus, for example,

" to indicate which docurents to putput in the SHOW command, the elements
"3" and "k" in the argument "docs j;k" are really subarguments to the
primary argument "docs". (One might also say that "docs" is a sub-

function or subcommand of the SHOW command). The more complete language

structure then allows subarguments for arguments; suﬁ—subarguménts,
and even deeper levels, axs possible. It is desirable for simplicity
to contain the logical depth of subarguments as much as possible. Also,
to avoid complicating terminator requirements for subargumeht strings,
it is desirable to maké the argument structufe apparenp‘through the
constraint on terminology in command and argumeﬁt context.

Thus, the overall gtatement structure can'be signified first
by ' '
2F "t T ‘ - ' .

'

where Ci is the ith command and the semicolon is used as command termi-

nator. The command structure -is represented as follows

¢

5
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. wWnen they are essentiall- independent of one another -- like, e.g.,

-1f he feels he knows what search terms he wants to use in the first

"advocate this respond-to-prompt-only mode because, first, it is so .

N. 'A 'All Al2 . e Alm A2 -AZl ‘e An Anl o Anmn |

L4
where N is the coﬁmana name,’Ai is the ith argu;ent, Aij is the jth
subargument to the ith érgument, n is the number of arguments, mk is the
number of’subarguments to the kth argiment, and only one level of sub-
arguments is shown. (No sub-subarguments). This structure is illustrated

- R -

in Fig. 5. ‘ -

’

Generally speaking, the interpetation of user requests should not
vary with the reordering of argumenté (or subargumentsg). Users should

not be burdened with remembering some fixed order for elements, at least

the arguments to the output command. There are, of course, cases where
order is important and' may -need to be preserved in the command languag€
as where one was specifying a particul®r ordetr for terms to‘be matched
in a search reqqest. Ultimately, as'dialect-creating macros become
sufficiently sophisticated, the expert user should be allowed to take —
advantage of ordering to shorten commands.

Users, also, should be generally free to give commands in any.\

! N . . ) . ry .
order they choose,’'as long as it rakes sense. Thus, for example, a

user should not be forced to scan an index display before making a search’

rlace. There is a mode of operation of interactive computér systens
in which the user is forced down a very particular path by, for
example , having to "£il1l in tﬁe blanks." Thus, for gxamgle, the user
may be asked what data base he wants to search and the only response ~

he can make at that time is the designation of a data base. We do not

¢ .

¢ontrained and, second, even in the instructional situation for which o
1t is often emp%syed,,this mode postpones dermonstrating the command/
argurment type forpat which the user needs to make effective, individual-

1zed use of a system. - . .

1
w
N>
1
q




A= ARGUMENT
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- FIGURE 5 LOGICAL STRUCTURE OF USER STATEMENT
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. descrlgtlons of features of Onllne retrieval systems hagvcleared thé

,spec1flc to Lhe retrleval appllcatlon,

4.2-4.3.1

' The system may, of course, ask a specific question such as."Do

you want to see more output?". However, the user should be free to make

a command other than in direct response to the question -- e.g., a new .

search request. Also, the guestion can probably be posed so as to-".
prdppt a response in the‘command/aréument format, thus instructing the
user in a more /generally use ful mode of communicating. For example, the
output questidn«aboueJcould have been stated as an imperative: "To see
nbreKoutput,type ‘show more' (or 's m' or"sm')u" Another advantage

of this.cohmand/argument’type instruction is that the user is'being

shown commands, that he may apply, without prompting in thig and other

3 . B - a - » i
gituations. . ) S .

] . ) PeT -
4.3 Specific Plans for a Retrieval Landuage/Prorocol ‘
rT [

4.3.1 -General Considerations W

‘ . |

>

Hdaving discuésed“the general struet%ré and some features that

make for a désirable interactive 1anguage,/we now consider how these

‘.

,qeneral ideas may be applied to .the spec1f1c application of retrﬁeval .
'We shall be extendlng, generallrlng,‘and dlfylng the language frame-
" " work of the CONIT experlmental system des ribged in Sectlon 2 as well

.as trylna to justlfy the choices made. Theé language descrlbed here

w1ll not be complete in terms of all pos 1b1e retrleval functidns’ ox

lancuage spec1f1catlons. Whlle what' we uagest here 1s 1ncomp1ete and
tentative, we are, at least maklng ansta t toward normative speclfl*.
cations for retrleval languages as well Bs rai'sing issues surroundlng

the langLage questlon. He owe a debt t Martln 33 whose extensive

way for an attempt at Erescrlptlons.

Some Funcﬁlons needed in the re r1eva1 1anguage .may be very

others less so. . It is worth- .
while to categorlze this spec1f1cally into three 1evels. Some furictions,

like search and set combrnathn, are ulte partlcular to the retrleval

voa




the system and mode selection, are equally vital to a'wide‘ranqe of . -
applications. The third class ofAfunetions, like editing (correction
of user-statement typing érfors), are, in the retrieval application,
1imited'subsets of the funé¢tions performed more generally in another
application (online'text.inbutting“and.editing, in our example).

The reasbn‘fof making this three-part classifécatioh is so that
we can cohsider the interrelationships amoné the retrieval langhage
specifications and specifications for other applications. . The goal
of integration of -~ or, at least, standarization and compatibility ,
.among -- different applications as discussed in Section 1.1, 'impels -
us to consider these’interrelationshits. Thus, for the third class - ~
of functions“we would want the retrieval'langquage to be a subset of --
or, at 1east,,compatib1e and consistent with'-;'any genefally‘aCCepted,
standard 1angua?e with a more encombassihg expression of these functiéhs: '
In this case, hopefully, the‘subset will fall out simply from the .
larger set. Conversely, we would hope that the retrieval-séecific

functions of the first class could be simply adapted in other appli- ' s

"cations; the simple-basic-core principle shoyld aid that goal.

3

Flnallyfifor the second class of functions, we should try to

’ choose specifications that are suitable for other appllcatlons as,well E

.

as the retrieval one., Slnce there are no generally accepted, standard
- aopllcatlon (task—ormented) 1anguages now, nor 1s there an accepted
3 ‘ measure of con51stency or compatibility among 1anguages, we must expect

our current attempts to be only tentative and subject to modification
as developments in this area progress.

- -

Another reason for tentatlvity is our uncertalnty for a system

to be implemented in the ‘near future of exactly what functions would

g , .
) , be included or how sophisticated they would be. Of course, the further
< in the future one goes, the cloudier the p1cture. Therefore, any

langUgage framework suggested at this p01nt should be modular, flexlble,

. and extensible. ) - - . . .

-
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We have prev1ous1y dlstlngu1shed the response language from the 1
cormand 1anguage 51nce the response 1anquage is 1arge1y in English =-- j
especially in the VERBOSE and INSTRUCTIVE modes -- we need not be so . ﬂ

’ critical about its form and structure so long as it satisfies the general
pringiples of Sect}on_B. Of course, the‘terminology should be consistent
with'and, indeed, be didactic for, the command language. ‘ In the command .
1an uage dlscuss10n we shall make some .comments on the content of the ]
resporse 1ancuage as pertaining to the command functlon under. discussion. _

We should distinguish various levels of language, The command
langyage itself is what a user actualiy uses to issue commands.: The
é;gosition language is a metalanguage used to explain the nature 6f'
the command langhage, as to a user %itp the response language or to a
meta-user analyst (e.g., a reader of this report) .  An’internal language .
is a fepresentation internal to the system of user commands, systeﬁ
respohses, and oﬁher status informetion. There may be several internal
regresb%tations as_the cormands and other messages are passed back .and: «
forth and each one féquires, of course, a meta}aﬁguage of its own to
describe it. The need for and nature of inte#hal languages will be /
discussed more fully in/Secfion 5. / ,

_The command‘&anguag@ is conceived as being flexible and adaptable

to user. Varlatlopé/ln a i?& not .explicity ;ﬁdicateﬁ in the exposition N f /

. . of each command itself, hus,hoper and 19We{ case variations in al- /

-1 habetic characters and variable spacing pefore or after terms and'
dellmlters as expressed by a user,are/96/s1dered equivalent to the

/ﬁ./ The e%position language may

s1nglocas , slngle space standard f

-

. For exampnle,’ the .user mav have

be different for ‘user and analys
difficulty with metalinguistic,devices/1ike quotes. When the system

says "type show more'* tbe user may %6nder yhether he must type the o

ERIC
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7 s > N

analyst Metallngu1st1c devices that are Hetter for the user would
. 1nclude those devices that would be less’ fikely to evoke a user attempt
' to mlmic, for example, examples to /e copied or modeled by the user could
S , be indicated by a dlfferent typ? font or color or a separate line with
special 1ndentat10n "
" The device,we have'chosen of using capital letters to refer to
.a command name }g/a compromise that is not ideal because it suggests

which should be avoided by non-expert typists. Our

handling these problems may be seen by comparing sections

(1ntended for the reader analyst) with the dialog of- Appendlces

B (1ntended for the user)

4.3.2 Retrieval Language Structure

I
1
1
- 1

4.3.2.1 Commands/Arguments/Delimitérs \

.

We take as & basis the “open" coﬁhand/a gument structure de-

scribed in Section 4.2. The space character is \aken as the .delimiter

between command namres and.arquments whlch are, at least for the simple
basic core, common English words. ThlS structure gives the simplicity .- *
and mnemonic value associated with simple, English-like phrases -- or,

more exactly, 1mperat1ve (verb) clauses.

%

' Characters other than space (e.g., comma, period) are not nearly
so "natural" in this respect nor do they separate terms so "clearly"

to the eye”nor are they as widely used 'in existing interactive lanquages.
Any otéer punctuatlon or special characters (especially mlxtures of
dlfferent character types) and required.abbreviations represent un-
welcome complex1ty and mnemonic burdens to a novice or irregular

L4

user. Thé one problem with space is that it is a non-printing character
this matters -- e.g., where the space
has not (yet) been followed by a printing character -- the difficulty

is reduced if the input i has a good type-position indication.

(Some of these considerations, especially as related to initial system

‘ . 3
access, have been discusised by Neumann. 4)

ERI
T
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. 4.3.2.2. End-of Message Signal —— -

Similarly, a carriage urn provides a simple, easy-to-understand

end-of-message signal. The ASCII new-line character is acceptable also
1f the carriage return féature is either included or added on (echoed)
automatically. a user statement should require more than one Jine
the user can cancel the normal effect of carriage return
ceqing 1t with a special character, like hyphen - which is
sreqularly used to indicate continuation from one line to the next in
ordinary English. If a special device, like a function switch, is used
to i1ndicate end-of-message, it should cuase a carriage return to make
1t compatible with the simple case. It is clearly much less satis-
xcéory to have special statement continua&ion devices depending on
the particular command to be continued. 1In a well-designéd system
statements of pore than one line should be needed only very infrequently.
Fcr example, long searéh phrases should be selectable as tagged éle—
rents from a dictionary digblay and the user should be able to bréak

up strings of arguments and commands into, shorter componerts.

) .
.. 4.3.2.3 Commend Terminator

A good command terminator is éemicolon (;L: Several systems
already use it as such and it has a correspopdingimeaning in oxdinary
English. Even this small degree of punctuation for delléitlng is
nct desirable for inexperienced users. However,‘command strlnglng

arl, hence, the command termlnator' is not necessary; commands may be

\lﬁqged on separate statements. * It may be possible to eliminate the

B

r..ed for command terminators 1f command names are sufficiently dis-

tinct. However, tHe use of free-vocabulary index terms and the possi-
- : /

1lity of using arguments as separate commands (see below in Section
4,3.%) complicates the parsing prob}eﬁ and may make it/inadvisable

to t tc avoid using tue ol 4rd terminator in commahd strings.
ry q mp

/
)

.3.2.4 Bracketlug \ 7\ v
/ T

W@l1m1t1ng//y1§racket1hg argumént strlngs may become necessé/y

e
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, in some compiicatea situations like the nesting of Boolean operations

(see Section 4.3.5). The parentheses could be reserved to handle

! « v o
. those situations. .
4.3.3 Dialog Ccntrol * - *
. 4.3.3.1 Input Fditing . B y,
The user needslto be able to change his_j statemeng before

he comits it to being sent via the end-of message signal. Two simple ,
editing commands that cancel'some or al F f the preceding characters
~ in the current wunfinished statement should suffice for almost all"’ -
si1tuations. The delete-character command has the effect of deletrng
or cancellng the last character entered by the user The delete-line
‘ command cancels the whole llne up to that point. Whether the canceled
characters are actually removed and the type pos1t10n reset, is a
questlon of system sophlstléatlon r
\\ ) Natural characters to use for these edit functions are the
ASCII delete (DEL) and cancel (CAN) ;characters. However, current in-
put devices may require shifting to get these characters. Also,
current operating systems may require other i;&iementations of these . &
. commands. Until these conditions are alleviated it may be better to
accept other solutions, Thus, 'in the current CONIT we simply use
. the number sign (#) and aE sign, (@), respectively, required by
. MULTICS. . \
A simple extension of‘tbese edié commands is very uséful.
"\ A string of n delete characters deletes the last n characters. An
: analagous egtensiom could be employed fcr the cancel line command im
multi-line statements. Nqte that this is éne situation where the‘ A
command termlnator and other delimiting characters are not, and must

//// not, be used in-a command string. o

\ 4.3.3.2 Interrupting

’

o

\ As we have previously stated, the interrupt functiop is crucial

A . . v . s
to effectlve interactive dialog. [Its meaning, generally, is to abort

.

/-. .
// /67
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re executicn of the last given user statement and return

(safely)
I1f the user is still pre-

cantrol to the user to make a new request.
paring his current statement, an interrupt would have the same effect \

as the cancel 1l%ne(s) command but would also‘call.for a user prompt.

In most existing time-shaggng systems th}: ‘interrupt is imple~ b
mented using a special key -- the BREAK‘key — which transmits not
a character as such but rather a change in line condltlon (to zero

sfate) for a specified period of time T(say approx1mately 200 m1¥11—

seconds) Such a signal ‘cannot be transmitted through existing 'net-

umry connectlons without special hardware (although we have managed
te fool a® least one retrieval system host computer into thinki ia ;

string of nill characters was break signal). Therefore, .it¥s now

g . . . . .
begorming accépted practice in network situations to reserve a character

in the regular_character set to mean interrupt. For the gommon user . |
] !

command language such a convention should also be adopted and could
\ )

be used 1n full-duplex operation. Note, also, that the interrupt com- ' \ , /,

mand unllke other commands, is used without walfang for a user prompt.

.

4.3.3.3 - User Prompts and Status '

. The current CONIT user\prompts -- "USER:: in VERBOSE mode and

".:" 1n TERSE mode -- wWere mentioned in Sectipn
J

usced because it is, felt that a slngle charac%er

.3. Two colons are /.

ould too easily be |

. y
ambiguous with other bystem response, especlal, in TERSE mode wheré

it’ might be lost due to transmission or tef/a 11 \timing errors, for

example. The colon 1s'chosen over other punc uation (e. e r question
j g

mark (?) hyphen (-), or greater than (>)) beéause it most clearly

seems to suggest the notion that something s/ﬁo follow. (Eug.; a ‘ ;
question mark is often taken to have the s ificance; "I couldn't ’\* ]

eat or rephrase" ) It is 7 N

understand your last statement - please/r
‘ /

)
., |

L

fela.lmportant that an- 1nexper1enceﬂ us®% be g1ven more than ju;t’

punctuation-as a prompt that it 1s ‘hisg/turn. The word "user in con- . |
s -
junction Wath the colons may have songhadvantages in suggestlng whose N o 'L

/

. N . J
.
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t%rn it is over other terms that may be used, such as "ready" or "type."

We have pointed out in Section 3 how user responsiveness and

. - *apid feedback are essential to effectlve 1nteractlon. The user needs
to know that the system and 1ts components are worklng and that he can
*
expect a response that is reasonably timely and worthwhlle. Examples
of kinds of status informatigg,that could aid a user in' these respects
are listed below: .
. (1) The terminal is working; ) !
(2) The communication channels are open; . " .
{3) .The controllirg system (e.g., the interface) is
operational; . .
» ) . :
(4) 1Intermediate (e.g., network or operating) systems
or target le.g., retrieval) systems are operatjonal; . A
(5) The user may now input a statement; '
) (6) The user statement has heen : .. >
— ’ (a) received, , , .
: > (b}- interpreted successfully,
’ > ~\\-\ .
‘ (c) ~and this is its interpretation ...; .
. Lo (7) the user request is now being actively worked on,
, . or is queued up, by the 1nterfac§~and/or some ’
A . : ,other systems; .
- . -
4
(8) For tue current user request it will take so
i . much longer (real time) to begin (or finish)
’ a response at the following estimated cost.
» . -
. To what ‘extent, in what mannez, and for what cost, the inter-
' face system and/or the other systems and components involved can, or
should, determine and present this status information is certainiy " -
a large queétion which we only partially address in this study. For
A
the end’ user in a highly v1rtual mode}the amount and detail of such ~
e .
. 1nformatlon should probably be hlghly 11m1ted. For an experlenced i
. 4

s - ,
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o .

user and/or systems analyst the amount of such information might pro- . .

fitabl{ be very much greater. - ,‘

) 4.3.3.4 Verbose, Terse and Other SPEAK Modes .

In Section 2 we described the VERBOSE (longer, more instructional)
and TERSE (shorter) modes of the CONIT response language and how thev
are invoked by the SPEAK command ('speak verbose' and 'speak terse'). .

Two guestions might be asked about the commands:

~

(1) Why use a command and argument format? Why not just
two single-word commands; e.g., 'verbose' and 'terse'?

(2) Why the SPEAK cofmand, in particular?

5ince these questions are generic -- that is, they could be asked of

many other linguistic decisions discussed in this report --, we shall

spgng sore effort answering them hegg in hopes that these answers will
also serve to help explain the general case. . )

The main reason for.the command name with argument format is
to help a user understand the nature of ;system functional capabilities
througnh expllcitans and consistency of format. This format mimics
the verb-object/cemplement/modifier form of English verb-phrase struc-
ture. The command name is 2 vgrb used as an imperative to the system.
The arquments complete or modif§ the imperative. Keeping this format
consistently is worth soﬁething toward user understanding even though
some additional number of words in response or command language may
- te needed. Advanced users can readily résort to a more compact form, QQ?
Lf they choose. Thus, the one vord 'terse' -- or even just 't' -- can

bLe +ranslated in a particular user dialect into, 'speak terse'. Also,
p

the System, in a somewhat more sophiéticated'paréing capability, can
vundekstand” that am argument word, when used alone, implies the com-
mand word (unambiguously) associated with it. [We may note, parentheti-

. cally, the relatively dreater difficulty of this kind of parsing if

3
~

short abbreviations (t) are used in addition to fuller forms- (terse)

ERIC, .
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because of the greater likelihood of ambiguity, ) ‘

.

The choice of terminology, as such, rekates to several considera-

tions. Short, common English words as 'suggestive as possible of the

.associated function(s) are what is sought. Brevity, of course, makes

for simplicity, clarit”, and ease of typing.  Common English words are
easier to learn and remermber. Of course, the particular choice of
words can be changed by a user for himself through synonym generation

(renamfhg). Verbs are preferred for command names; nouns, adjectives
and adverbs for arguments. (0€ course, the most common words'usuaily
have more than 6ne syntactical class, but one may predominate.) Com- °*
mands, with their names; classifv the functional ¢capabilities avail-
able. Therefore, the choice of the word "speak" relates to a percep-
tion — that we would like the user to share -- that the user/system
dialog may have many modes and the user should be able to select the
mode by asking the computer to "speak" in a certain way. Tﬁe terms
"verbose" and "terse" were chosen as- being somewhat more explicitly
dialog-related than the other pair of terms often used forlthis pur-
pPose: "long" and "short". )

‘ Other dialog mode specifications would be made by other suit-
able arguments ;o the SPEAK command. For the command language .itself
we have used the arguments 'conit' and ‘host' -- perhaps, ‘direct(ly)’
would be a better term than 'host'. System language names (e.g.,
"ORBIT", "DIALOG") and user (dialect) names (e.g., "smith") would also
be allowed. Some other modes possible are indicated in Sections 2.5.2
and 3.4. Some of t .ese modes might more naturally be set othér than
by the SPEAK command as, for example, by "'pick' or 'set' (cbnit? 'mode’
'automatic'." The 1anguagarser should be at least as tolerant
to a user putting these arguments variously with the related commanés
as it sgould be to ignoring the cemmand name altogether. ,

-

- The ordering of arguments in the SPEAK command, as elsewhere,

should not matter. 1In fact, with initial default settings of 'verbose'

and 'conit', the inexperienced user should not have to use the command

71
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az zll. & renaring macrc should allow several modal arguments to be
expressed 1n a single term, for example, 'speak myway', where 'myway' =
'terse conit expository'. If the user, then, implicitly asks for the

same node-éwice -- as in ‘'speak terse myway' -- the system should accept
the redundant element with, perhaps, a COernt on the redundéncy in' .

’

ASSISTED mode.

L)
4.3.3.5 Renaming )
In order to modify the language for his own purposes a user
“u
snould be given a "rename" capability. One implementation of this

capability is expressed:

] v

rename oldword [asT newword -’

whefe‘newword, gets replaced by oldword by the system whenever it appears'
1n the user statement. Note tha£ this is a synonym-generating featuré;
. the term oldword can still be used in its original sense. This may be
contrasted with the situation where ?t is desired to revoke the meaning
* of sore predefined vocabulary element (like 'and') so that it -can be
used  in a different sense (e.g., as part of a controlled vocabulary »
term in a search). This latter capability can, perhaps better, be in-
voked by the "quote" mechanism mentioned above in Section 4-.3.1 in which
the original gense of a term is removed in each instance that it is pre-
ceded by (double) quotation marks. If it is desired to make the changed
sense permanent, a different command should be used -~ perhaps 'rename
{ana] drop oldword [to] newword', with 'change' or 'replace' being possi-
ble synromyns for 'rename [and] drop'. However, synomym genegating and
literal (quoéing) functions are generally preferred over reébcation in
our virtual system approach because they allow users to fall back to,
_or rore easily be encouragéd into, using the common basic language ™
vyocabulary and, therefore, inhibit the develépﬁénf and use of incomg%ti—
ble special dialects.
The optional terms 'as', 'to' and ‘and' may be useful in he%ping

... usar learn and rerember the language “construction at hand, expecialiy,
b

»

O
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as in this case, where argument order does matter. df course, the re-

sponse language should be designed carg%ully to feed back the proper
' interpretation of what ig being done. In any case, the u-e of t§ese
optional English function wordsito makg the command language look more
like English should be carefully weighed against the danger that such
'usggs could (1) fool the user into thinking the coﬁputer'undérstands
English and (2) confuse the user by presenting him with additional
vocaﬁulary which the user might think, or suspéct, that he is required )
to use. T '

The RENAME function can be extended, in stages, to permit the
incorporation of multi-word terms and spacing requirements as in the
CONIT REPLACE command, and finally, to.a full macro cpaability. . The
more elaborate cépabilities are certainly useful for a system designer
(see Section 5); we shall not consider in detail here héw impoytant they
might be  for ordinary users and how much they might tost in térms of,
language sophistication. The macro translation capanility may be

Symbolized in functional temms as:

£

Tt g' £, (%)), £50x,) oo £ (x )« g[xl, x ]

Kt on.
2! n

-~ i that is, a construction, g,'containing variable elements xi, x2, etc.,
(along with fixed elements) is replaced by a construction, g', con-

taining transformations of the variable elements.

<
*

iy ' » 4.3.4 system and bata-Base Selection and Connection

- Il .
!

The use of the PICK command in CONIT to select systems and

data bases was described in Section 2. It was felt that these two kinds -

of selections were suf£1c1ent1y 51m11ar to warrant u51ng the same com-

mand. It should not be necessary to Use the argument 'data since, if .

the final argument is not in a list of‘known systems, it may be taken

. to mean .a data base.

S The word "pick" was chosen because of its brevity and de-

scriptiveness; other possible terms are "select", "choose", and "use".

i . .
As was suggested in Section 4.3.3.4, the selection of various types of

i '

. . [ ‘ .n, . 73" 4 ) .
o5,
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‘the user.

¢frtities could be done unider separate commands (cf. SPEAK)'or under a

s:ingle ccmmand; in the latter case we have the just mentioned\question

]

of whether we need to specify the different types by special arguments

l:ke 'data', 'system', or 'mode';‘ The term ‘'data' is used instead of

bl

'f1le’ tecause 1t more specifically suggests the file to be searched --
. g .
i.e., the data base -- as distinct from other files that may be involved

1r. ‘the retrieval. .
) . 7

The PICK command actually incorporates two separate functions.
v Zirst i1s the selection of a system or data baseXfor searching. The
sec¢r,il 1 tne actual estaklishment of a connection to that system:or
data base. For rost situtions it may be satisfactory to perform both

' . . £ .

furctions together. However, at times, as when one wants to dveid

premature connection and extra cost, one may want to postpone the con-

nection until the search is performed. For this purpose, these twe~

R
functions might be separated at least by the interface system if not

- - r

The selection of a data base may imply the selection of a system ~
and the user shohld not necessarily have to perform, Or even know about,
tre 5 stem selectisn. Sometimes the implication may be ambighoys (e.q.,
the NTIS and LRIC data bases ére available throuéh both SDC and Lockheed).
Ir. those cases, the interface may select which systenm to use, with or

without the help of the user, depending on which mode was in effect.

:

Of course, with the Master Index and Thesaurus concépt, it is possible '

to <elect the systems and data.bases automatically -- or partiall? so --

from the search topic itself. : ' . R
In.connecting to retriewval systems the login protocol is

gererslly conceived as ,peing perfdrméd automatically by the interface,

a: 1t is currently done in CONIT. However, in the iore transﬁarent (less

virtual) srtuation the user’may need to assist in the login procedure

a% w1lith 1dentification and password. Also, sthe interface user needs

to gair. access to the interface itself, probale.through somehlogin -

’

procedure. Therefore, 1t 1s appropriate to consider what might bhe a good

-66-
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common login protocol, even though we might be forced to use other pro-

tocols currently. The general LOGIN command has the following syntax:

'1ogin system systemname id userid pass password

Several of these‘terms:qould be deleted if not required in a given situa-
tion (e.g., 'id' and 'userid', if no particular user identification is
needed for a given system) or if the variable element implied the argu-
ment type determiner (e.qg., é system name implying the ‘syskem' argument) .
For security and other reasons modifications to this command procedufe
may be desired. Discussion on this point is given by Neumann 34 and

in Appendix D where a more prompt-oriented protocol is suggested. In
these discussions we rnote that 'login' may imply a 'logout' of the cur-
rent system whereas a 'logout' by user means "stop'and disconnect termi-

nal" and 'exit' means "return control to calling system."

o

4.3.5 Search and Related' Functions

4.3.5.1 Basic and Other Search Aspects . . . .

There are several aspects to searching that need to-be consi-
dered 'in the retrieval language: ‘ ,
(1) System(s) to be used
}2) Data base(s) to be searched .
,(3) Kind of file to be searched
(4) Kind of”daFa element (s) tofbe searched
(5) Matching algorithm to be used
. (6) Elements to be matched »
(7) Combinations of elgmenté : .
(8) Type of results tp.be reported
(9) when to do'tﬁe searching s

3

(10) Naming of results “

+
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(11) storing of (partial and full) results o R .
(12) sSorting of results

(13) Effects on previous searches ‘
The first question that mi be asked with this large array

cf{ considerations concerns how y commands are involved: one or thirteen

Oor sore intermediate numb§;< .

~ , , N .
Clearly, some” cf these considerations may be handled in separate
rd
.orrands before a search command, some in separate commands after the

searzr command, and some by default. The on'v ore that seems necessary
< ¢ +-o sedrch statement itself is (6Y: what one 1s searching for. However,
i;/4§/’a$1rable to be able to include any combination of the other 12

////EonSderatlons within the search statement, if a user s;ould so desire.

-~

- A lingquistic mechanism for so doing is simply to define separate commands

rn

or these functions which can also ke included in a basic search command
as we explain below. . 7
The basic search cormand is 'find searchstring' where search-

string is aﬁ argument or argument string expressing what term or terms
one is searching for. The word 'find" is short, has good imperative
search coﬁnotationéw and 1s commonly used. The word "search" suffers from
1ts ordinar; usage in FEnglish: if you want to expréss that which you are ,
searching for, the construction "search for x" is requlafly used; on tﬁé

Ty
other hand "séar%h X" 1s normally understood in the sense "search in x"
whi1¢h 1n the retrieval application is best associaéed with the selection
of x lata base, or system, in which to search. The word "select" is not, .

in ccnnotation fqr the search function. We have ex- -

y 19
=1 1n this report (Section 4.3.1) and in our previous report why
we ¥ecl there should be some explicit command name and not just ‘search-

strirq' with the default command being FIND. L e

4.3.5.2 Selection of Data Bases, Files, and Search Elements

The default sitdation for systum'and data base searched would

‘ : the Lurrently selecte? ones, unless othezwise‘sq;ected avtomatically

-

1 -~

3“ ° 7 v
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.
|

thrcugh the Master Index and Thesaurus. The user could alsp make the

selection within the FIND command as Eollows: ,

» v
*

find ([pick] {datal ntis radiation effects ™

>

Note that 'ntis' is at the lewel of a sub-subargument. The &dfimand/
argument 'pick' -- and 'data', if possible --"should be optional here.

The s earchstrlng arguments are those arguments not otherwise identified
»-/34

. as having pre—assrgned meanings. The s1mp1e tutof1a1 mode should suggest

"?ICKing" before "FINDing"; however, the "1nterna1" selection should
be allowed so that the user (1) is not forced to-remember an ordbring

requirement ‘and (2) can postppne the ‘connection as long as possible if-

.there is no separate "select-but-do-not-connect" function (see Section

4 ’ P

4.3.4).

>
-

The kind of data elements to be searched may include elements
like title, abstract, descriptor or identifier index terms, author, etc.
These elements would be given assigned vocabulary terms which would be

used as arguments'in the FIND command to specify the elements to be .

’

searched. Thus,

find title descriptors neutron scattering \

3 o

+would 51gn1fy a searc for 'neutron scattering"” in the t'tle or in the

_descrlptor index terms. The default condition (no data elements speci-

“fiedy is to search~a11 data e;Tments. (our general philosophy is to

/
be generous in retr1eva1L/1 e. empha51ze recall at the expense of

prec151on»—~ on the theory that’lt is easier for a user to weed out the.
false drops thaﬁ to apprecmate what has been missed). The general
questlon of what the common blbllographlc data structure should be and -

how it: maps 1nto the structures found in. existing data bases 1s dis-

cussed 1n Sectlon 6. 2 4

9 Lt ‘ -

There may be several klnds,of flles assocmated with a given

data base. Searches are usually done an index (1nverted) files. One

may also search the full records of thq data’ base. Because a full re-

Cord search must generally be done sequentlally, it is generally done
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anly on a small subselt of the data base ~- for example,’a retrieved.set.

The index file has rimary access data elements oﬁ’whic searching can

.be indtiated and, sométimes, secondary data elements tjat can be scanned

to deterrine whether

criterion. -Thus, for lexample, a document reference found (through title

reference already found matches some ,secondary

iqdexiaseérching, to cpntain two particular title words may be scanned
for secondary informatfion to determine if the two words are within a
Certain distance of eafh other and/or if the document rgéerred to is of
a given type, say book|or report, etc. 2 ’
The user may, to a certain extent, be shielded from these com-
lexities. The user is instruc;ednto express each search in the same
form with each data elément type argument within the FIND command pre-
ceding its séarchstrinq. As long as.there is at least one primary
access data element, the search can be programmed successfully; other

wise, the user can be instructed to recast the search with at least

One such term. Sometimes, theéer,'—- as when a data ‘element may be
searched either as an index or a record“searéh - it may be desirable
to specify wh.ch kind pf file is to be searched. For this purpose the
additional argument 'record' may be inserted before the data element

to be searched in the [full recordf'thps, eﬁq., . vt
»

.

find descriptor radiation record title neutron

4.3.5.3 Term Selection, Combinations, and Matching

The arqument searchstring may include, a combination of terms

satisf,ing a4 given Boolean relationshig; e.qg.,

<
find A and B or C and not D . .
find A and (B or (C and,not B))

where A,B,C, and D are terms which must appear i%?the stated combination
in cach document matched. The brder of operation is from left to right,
unless ~ountermanded by parentheses, as in the second example above.

(Thus, the first examble is parsed 'find ((2 and B) or €) and not D':)
o i 6 ‘4

3
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This precedence order is preferred over one based on operator type
begause it is ea51er to ‘explain to a user. (It might be noted parenthet—

1ca11y that the precedence order often chosen -- ANDing before ORing ™ ——( ﬁ
j ;

is opp051te to the precedence more natural to the retr1eva& operatlont
first ORing synonyms for a given concept then ANDlng several conce ﬁ$ )/
The ar ument searchstring should not be taken to 1mp1y only7 J

‘

exact strlng atch is desired; other matching algorithms are also wars /

f !

ranted. Nume cial data may be matched with arithmetic relatlons,/ez
7

Jyear greater than 1970, / .7

String data can be matched in various ways; e.g., ‘
find record abstract on?line:systempi#ngu - / /

where # means any one character (two # for 2 characters, etc. ]

n -

: means any number of unspec1f1ed characters

.
~

? means up to one unspecified character

clddini/relationships in word-oriented text; e.g.,
A within [exactly] + n units B within + n

/ -
- where units can be character pcsitions, words, lines, s

/ n is the number of units allowed from A ta B/

4 //
. ' + means B is to right. (follows) A , / ;

1
- means B is to left (precedes) A

/ + (default case) means R may precede r/fcll W A/

/ ’ default for n is 0, i.e., A and B myst Be within the
same (1arger) unit -- e.g., wordi/;n,a sentence

’ " exactly means‘only the specified’/separation (mothing -
/ shorter) is allowed.
Note how the earlier strinb matching operation symbols are abbrev;atians‘
/o . Thus, 'a##h' means the same as 'a within exactly +3 characters b'. A
’ \ -71-
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\~E ¢ where the ,/
Lower #

. ./
, 16 retrieval /results in géneral

// idus
/ U% tcr than for exaét'

/dneu (l) word order

an obtained deord—phrase hétching
) common wor?i are/é/éluded (3) only

: o
word stemnc are ratciled, and ﬁ/ the Boolean AMD is assumed. Thus, a

7 .
good system will thke . /

s

?congﬁlcs of" computer co unlfatlons

~

// . \\
séz/up a search to match/on all documerits having all -
communi¢at:" in (any of) ) \\\\

and autOmatlcally

"econom:", comput " /}nd "

So yetlmes, however, better resg}ts can ‘be obtained with

1fferent algorithm. The ﬁséZ ?;iSS/Qo be able’ to spec1fy R

ions. The 'w%thin' argument Stri q\prov1des speqi%icatlon ~
A N

/
7

7
/

‘order. The phrase

exactly (A B CL '

’

A\ user-given stem may be /pr ssed n; e.qg.,

;o
'find computer: / wouldé?/ "com tatfon. The /
raticnale for yslnq sp al symbé in [some 9 the above retrieval ‘mddes .

“is that they are spi7 2
! ,

intéd /reslve atching techniques
Aample, theffaur v@gﬂnd related tefms, statlsﬂical ! /

ial ?é 1ques/
! B /
tairf }1itials/gnstead,o§ full namgs/, :

.4

\‘D\

'qhea, and spe for sperial data e

s/(matchiha ce

’ /
O‘.
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&
<

. Proposed command and response functions and related language
features relevant to displaying the Master Index and Thesaurus were dis-
p . R . 9 .

/ cussed in detail in our previous report.l The command language i% up-

dated here to #it ;z/with thg newly developed considerations:

o i

show type vocab data [n 1ines].térm

where ] : L

. . term stands for that word, phrase or string to
be looked up v .

ézpe stands for the type(s) of xeiations to be
, ¢ displayed:

'index' -- terms that surround term alg?a—

betically . L p

& \\{
'phrase' -- terms having word stems in com-

’ ' mon with term ~

'thesararus' -- thesaurds relations for term
N
'relations', -- all of the above relations \\\\\ ‘
\\\\\\\/\\ i vocab specifies the vocabulary(ies) that the re- A

~ lated terms must come from; e.g., Mesh,
) NASA thesaurus, etc.

data specifies the particular data"base(s) to be
considered; e.g., MEDLINE, NTIS, etc.

. .

n lines specifies the number of lines to be dis-
played

.

. o The default condition for type and vocab is all. *

) . ‘ ’ Ve

\ The related terms displayed by this command will be tagged by short
1dent1f1ers that ‘may be used to refer to those terms in FIND or SHOW
_231_ commands.

v A user may wish to specify the tyée of reNation more specifi-
cally as, forx example, sSynonyms or narrower (more specific) terms. Sub
arguments Eo the 'thesaurus' argument could be used to make these speci-

fications, as

show thesaurus synomyms term , . ' .

\, ! =73+ ' ’ ) T
| \‘1 ‘ a .
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A user may al$o wish to extend the relationships found to more than one
level in a single command. Thus, to see the terms WHat are specific ‘to

a given term and the terms that are specific to thHose terms, one could

; requd%t ) !
: | - ‘
show tHesaurus specific 2 levels term -
/
4

The user should also be able to specify that certdin thesaurus
relations be automatically taken iq;o account in searching: i.e.,-in-

cluded in an augﬁented union set for each term. For example,
find thes&lrus’ specific all (lgvelé) term

which 1s equivalent fo the MEDLINE EXPLODE command.

4
Conversely, to suppress am automatic use of‘relationships

user could insert a 'no' argument qual-fier; for example: /

.

»

‘ find no synonyms term " .
) . Al ———— -

> #

7 #.3,5.4. Results: Naming, Comﬁihihg,'and Re-searching

\\\\ . 'The result ofkg search is a set, or list, of documents. These -
sets are automatically givén names of thHe form\'set 3's where j is a

N number éssigned sequenfially. Alternate forms by which to ref;r to these
\égts should be ]sepl'.(no space). and, where ambiguiky can be avoided, fhst
the number‘lr The fuller form inéluding the word "set" is felt to be
more descriptivefor 'the inexperienced user aﬁg offers less cenfusion

. with numbers used in other ways. Of <ourse, the user can always re-

rare the sets to suit his purposes.. A convenient way to do this for

the current sgt is with the command 'name set' or just 'name'. Thus
% " . the n

1] -~
( ! find computer -networks name cnét

e

is equivalent to

find computer, networks; renare set k cnet

where 'set k' is the current set name. . ’

ERIC - - 4
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T + Intermediate results may include counts of numbers of documents ]

found under.individual terms and partial combinations of terms. To see -

_thse counts the command

show count’ ) .
\I

is employed. If the cammand were included within the' FIND qommand, the .

; counts wohld be shwon as they were found; if the 'show count' command T
camre .separately, the partial results‘WOuld be shown after the final re-
sult. If the final tesult is null, it—has een found effectiye16 to
provide the intermediate results automatiqally to the user; that could

be overriden with the;argument string: 'no count'. The intermediate

3

sets themselves should be kept at least until the next retrieval opera- «
. tich so that a user can make dny of these a“wrecognized, named sgt with- .

out having to reproduice them. - . -

- v

. Regularly, the final results from a search as shgwn to the user
" % would include (1) a restatement of the search query (showing automatlc 4
stemm}ﬁg and phrase decomposition, if performed); (2) the count of the , -
/- ‘humber of documents found;land (3) the name given to the newiy found |

’ -

set. Internally the system 'should store the above information for each

’

search together with additional information such as synonymous set

N u

* - hames; the actual list of references retriewved; and, at least implicitly, .
the system(s) and data base(s) searched, the date and time searched, ¢
0 . > 1 L -

and the identity of the (human) seargher., Thfs informetion would be

-available for user review by the command: .

- S 4

e

’ show sets [mode] ({set i} [set il .‘“ . /~ - ] )

where mode would/spec1fy if more of-less 1nformat10n than the 3 items -

first listed above were desired; the partlcular (range of) sets to be D

-
’

rev1ewed, if other than a full listing were desired, could be specified"

’ by the oéze& arguments. A good synonym for 'show sets' might be ‘review'.

. . The user’ may want to delete some of the setg he has made either T

- . N

because they -are too ‘costly in storage (a system may actually 11m1t the .

number permissible for this reason) or because they areclutterlng . .
“ 8:3 o .

. .
. . . .
- il -~ ' ~ S
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up his "thinking space". A DELETE command would accomplish this:
' -

delete set i_set i.... "

To deléte all sets:

.

delete all sets
1]

N 2 *
To d?lete a certain number (or all sets numbered before (less than) a

er direction set i

where Eymbe% is a given number, or ‘'all'; direction is either 'before'
or 'after'.., To renumber the Sets in the same order but "closing up the

S
ranks" £8r the deleted ones, the cormmand would be:
rename sets

N
For this command the synonyms for the set names would, of course, be

’
.

transferred with the.set’'to the new set number.
Retrieved search sets may be combined using a COMBINE command with
Boolean operators and set names in a way analogous to the uge of these
3 ~ -

operators on terms to be gearched in the FIND command. Thus, e.g.,

. >

“' rmbine (set 5 or set 6) and set 2 and not set 7 ,
créates a n;z?;¥t with the spegified relationship,to.previbﬁs sets.
(the that the paygntheses in the example are 'not necessary since the
same 'left-to-righ precedence\wduld have been folldowed without them,
in *this case.) Agéint we recommend*%nsttuctihg users with an explicit
COMBINE command name; expressing the combidation function without a .

;

cormand name should be an.option for more experienced users. When 'sets

" are components of Cther sets there is a question of how many levels to

unravel this structure in the REVIEW gommand.

‘ The user should be.able to intermix searching terms and combining

sets. Thus, e.qg.; . N .

. . o

find energy costs and not set 4

.

, 8\& |

-t
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should be allowed. Extending this idea slightly, we seg that COMBINE

command would not be needed at all; thus
find set 5 or set 6

(Note that this implies the system can distinguish set names from search

'terms.) Boolean operators should also be implicit FIND coffmands with the

)

NI

current retrieved set understood as the starting point; thus
and year greater than 1970

should be interpretable as meaning

N

find set k and year greater than 1970

. . i .
where 'set %' .is the current retrieved set. To make' any set the cur-

rently active retrieval set the RESTORE command can be used:

e
restore set 2

- 3

The command name 'restore' should not be required; thus, the above

.
K]

would be obta%ned also by

y .
’ set 2 . iey

X
If a retrieval or combinafion function results in a null set, the last ’

previous (f%nal) reér@eved set would remain the current set.

It may be desirable to re-run a search statement after a data base
updaté or in an entirely different data base. Adding the argument
'research' (immediately) before a set name would signify that the search
statement was to be re-run rather than use the set itself. For exanple, °

P 4 N
find research set 4 and not set 4. ,

» ! ’
would perform the search originally performéd to get set 4 in this new
context and then drop out those documents that were 'in the original

set. Since this is likely to be such a useful function it is worth

a separate command: 'update *set i'. .
- N

Normally, a search statement is executed right a* ay - that is,
Yy

as quickly as the time-sharing system gets around to it. However, in
‘
. a .

"
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* ¢

ar. optimized system the user should be able to get a delayed execuﬁion

for lower cost. The user should be able to set up a sequence of gtate-
ments to be run in this backgrouﬂa mode. An important related retrieval ’
function is SDI; that is, the runqlné of a searcﬂ automatiéally at each
data' base update. _We shall not discuss further here the various lin- °
guistic reguirements for specifying the setting up and running of a ‘
program and obtaining the results.

4.3.6 Output and Related Functions

The Qutput function refers to the printing or displaying of in-

formation from the catalog records -~ or full text, if available -- of

docurments in the data bases. The sp&cifications that may be necessary

for the output function include:
(1) wnat information (data elements, etc.) to be output

# -
“ \

(2) For what document set

(3) For what documents in the sets

~ -

(4) where information.is to be output

(5) when information is to be output’

(6) what format for output .
. y -

(7) vhat sort order A .

The basic ouput

~ a

command is 'show’'.

No arguments are required

since all

the specifications have default conditions. To specify othe# than the

default conditions arguments are required, .as described below. In
-

. A A, . .
general, the ordering of the arguments i§ immaterial, except as noted.
) 4

.
’

The data elemegpts desired are indicated by a string of arguments

.
.

[
’
-

e.g.,

<

‘.. show title author abstract

It i5 often desirable to express a grouping of elements 'y a single

term. For exawpre, 'all' for all elements (the whole catalog record)
. ) 4

2

-
M -

8J4 - n
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-and 'citation' fox those elements providing the minimum reference in-

formation (see discussion in Section 4.1 -- we would reserve the term

‘references' to mean bibliographic references in the given document to
other documents and 'citing element' to mean a data element’ from a
document that, cites, the glven document.) The 'citation' group is pro-

bably ‘bgst as the default set of elements.

¢ Other kinds of 1n§ormat10n besides data elements, as such, may

be called for if the system has the capabiIit?. Thus,

‘e

show text,

could call for a display of the full text while

Y
a

- show match >

MY \ ”

.

‘could call for output showing why eaclf document was matched -- e.g.,

hy "hlghllghtlng" those words in title or abstract that match the

search statement. ' . )

. - To specify which set ,one wants to output the name of that set

is used as an argument:

show set 5

.

In the default case the current set is assumed. ‘Also, in the default
case it is assumed that all documents in the set are wanted. To select
a Subset of the documents the argument 'documents' (abbreviation 'docs'
or 'doc') is used: B .

show abstract documents 3 7 to 10 15

gets the abstract fgr the third, seventh through tenth, and fifteenth
documents in the current set. The connector operator 'to' could be
replaced by a hyphen. ’

The 'documents' arqument can be used with the FIND command to

generate, a new set that is a subset of the current. Thus,

»

find docs 7-10

will create a new set with 4 documents from the current set.

-

- Y
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It 15 assumed that a user can interrupt the output at any time.
If the systerm does not permit interrupting, or if the system wants ‘té
avoid an excessive amount of online output, it may stop the output and

~

ask the user 1f he wants to see more. The command

* .

;"\_./-

show more

would he a positive reply. The arguments 'from' and 'after' would alsc

be used to indicate that ald documents after a certain number were

»

wanted; e.g.,

show from’doc 7

)

A user on seeing a title for a given document in a string of
document titles might want to see more information on that document.

The user could do this by interruptin§ and then issuing the following

e . . -

commands :

show abstract document 7

show title from doc 8 .

To add document 7 to a special saved setbefore continuing the user

could issue these commands:

€

find doc*7; or saveset; rename set k+l as saveset;
show set k title from doc 8

s

wnere 'set k' is the current set. In order not to create the super-

flouous set k+l, a command 'keép' might be defined; e.g.,

v

keep docs 5 8-10 (in) saveset

would add 4 documents to set saveset w1thout creating any new set names. .

7f 'saveset'.were not names, a systems -defined, default set wd\ld be .
l T L

assumed. o R,
To specify a dlfferent document order than the one prov1ded by ///////

the system~—~ usually an (approximate) inverse chronological order --

the ORDER argument is used:

show order field mode

ERIC
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where f;gld specifies the element or group of ele@ents to sort on:
mode specifies the mode of sort; e.g., forward or reverse

Thé output format would depend in part on the SPEAK mode: VERBOSE
being more explanatory about what the -Blement fields are. Other formats
would be specified by other arguments to the SHOW command.

The default sltuatron has the output going to the user at the
termanal. To send output to be p»inted offllne the argument offllne
.would be used in the SHOW command The address to which offline out—
put should be sent should be stored by the system; getting'the in-
forration about the different parts of the address appears to be bne
situation in which the prompting mode has advantages. As with the
FIND command there may be various levels, besides offline, of delay

in the executlon of the SHOW command.

4.3;7 1Instruction and Status Review

- We have previously discussed the 'help' and 'explain concept'
commands and some other facets of the instructional features of the
retrieval language (see, especially Sectione 2.1, 3.3 and 4.1). Some

additional features desirable to enhance instruction 'are discussed in

-

this section.
- The command 'éxplain® without .any arguments can be taken to

request an explanation'of the last message or cufrent-content. The

v

command

explain message

can be taken to request explanatlon of a given message or message com-

ponent identified'by the argument message which could be a prefix of,

or a tag associated?@ith, the message.

The user should be able to "turn off" lengthy instructional

messages once he has seentthem enough to learn their message. The

14

command

speak message terse

~81l~w . .




would requeést this. The command
RN ’ ‘

‘

- speak message verbose

would reverse the setting and 'explain' or 'explain verbose' or 'ex-
rlain message vefbose' or 'explain more' ;puld give the fuéigr ex-
planation at the current time without actually resett%é?é@grthe VERBOSE
mode. . g B
According to the simple-basic-core principle the user should be
stown only a few kasic features to start'with. However, the system
stould océa51cnally Frompt thé user to §ry additional features. -To do
this effectively the system should keep:track of what features the user
hqs.employed and explain, in appropriate contexts, additional features
th;t might prove useful. This dynam%c inst;uction would bef guided, .
as the whole interaction is, by user mode settings and sbecific requests.
Oﬁline human instruction would,be valuable at times, aléhéggh

perhaps «costly. To invoke such help'one'might use the command
. N ¢
help huran .

after which a free-formr dialog between instructor and user could ensue

E}

ir which the execution of regular qpmmands would be suspended until

the regular mode were reinstated.

¢

4 - 2
More generally, the user might want to communicate with other

persons via the computer. A message-sending command might have the
following syntax: ' .

»

send mode to name address message message

where name and address, tell where to send the message ‘

mode expresses a mode of transmission -- e.g., immediate or
offline
message is the message itself -- which could come. from a file
- rather than from.the command line .

.
v

Status information would be provided to the user as part of the

v

regular dialog and in response to certain EXPLAIN and SHOW command

cptions. Many kinds of status informatori have already. been dascussed.

990 °
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Some specific status that can be, oz;shoulé be, available, may be

B - -

. listed: . ’

(1) systems potentia11y°andvcurrently available;
(2) date bases potentially and turreﬁtly available;
(3) dialog modes currently set;

(4) cumulative and incremental time K and cost considerations.
N

4.3.8 Saving, Sharing and Reviewing Results . -

One area that current rétrieval systems are¢ just beginning to
develop is the saving, reusing, and sharing of search results from

one session to another. To save a retrieved set a saved file mav be

.
.

opened:

X

open file -

where file is the name of a prevfbusly created oy new file. Sets may -
N »

then be saved in this file.with the SAVE command: e -

~

save set j set k ” .
— - AN

.

The information about the sets mentioned in Section 4.3.5.5 should ke
kept in the saved file. 1In fact, sometimes it may gé\gesired only to
save the search statements. These sets may then be used in subsequent

sessions hQy their creator or someone else with the creator's perrission.,

H

. As a’further aid in recording and communicating fesults the saved sets

.

and'f%%gg, hovuld ke 5nnotatabie by the users.
'%%{Bistinguish two sets that may.have béen given the same name

it may be necessary to prefix their giygn nares with some of the status

information.’ Té.restore saved sets or files the RESTORE command may

be used: ‘ ’ ‘ ,7
) ) restore file [set i] [set k] -

> <
where all or, optionally, some of 'the sets %n file are added to the

current file from which they may he used in the-same ways as sets ,

‘created during thé current session. .

Two other kinds of saved files may be useful. Storing the inter-,

‘ active dialog in a monitor file can be useful fdr systems analysis and

a

. , - ’ 9i
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as a reans by wﬁich the user, "especially a user at a gdisplay terminal,
can "page back" to.see previous dialog. It may also be useful to store
the output from various searches in é\common file as is now done in
CONIT. The monitor file would be automatically updated, if used at

- all. The output saved file-would be opened as the other saved files
and wou}d be updated by the use of the argument 'save' in the.SHOW
commard. A VIEW command would be used to display from these files;

Y
e.q.

view (file] page n’

where the previously used file would be assumed if not expressed. Other

examples: -
%
view certain [page]

-+

where certain = “last, next, previous, first, etc.

~ -

/
. 4.4 Summary

' We have described some speei?ic plans for a common retrieval
language based on certain p;inciples of user/systém interaction and
desired features of interacgive languages. éaving examined the probleﬁs
of using uirestricted Engliéh as a common retrieval language, we have
tried to deterﬁige thé general and particular features of a language
that would be simple, easy-to-use, extensible and containinc at least
qir;/o‘ the elerents of Inglish that appear Helpful for interactive

dialog. The language is intended to have an "oben" format and make

use of tiHe st features of existing languages.

The language as \Jescribed is neither final nor complete in that

ist be tested and many additional functions may be required. We

= 4 i
\ haVé\trged, however, to (1) s;?gest the variety of functions desirable

in a retrieval system (2) raise issues with'respect to the linguistic
e . .
feafites to express those functions; and (3) suggest some particular
these issues. It is.noted that answers depend as much on __°
et of functions‘is decided on in any given, implementation as on
> ' ‘ 4 .
. ’ .A
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, linguistic principlégj as such. How the language questions are related ‘

to questions of interfaces and networking is discussed in following

. ‘ sections.
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5. MESSAGE INTERPRETATION AND PROTOCOLS IN AN INTERFACE s
]

Our experience with the design, implementatiOﬁ/ and evaluation of
N .
the experimental interface, CONIT, has led us to-a clearer understanding

* .
of what functions need to be performed by a translating interface in a

-

computer network situation. In particular, we have been led to consider .\

the character of the timing and translation of messages among the Mter-

acting but 'independent and heterogeneous processes involved in the
interface operations. One special character of this interchange'defives
frorm the fact that élthough the messages coming Erom the retrieval systems
were designed for human intefpretation, in this situation they are actu-
ally interpreted by a computer proé%ss: the interface. h
WF hope that our characterizations may lead to the dqvelopmgnt
of a model that will be useful for aiding in the resolution of three
kinds of problems in the. area of networked interfaces. The first problem
* .1s an adequate general characterization of message handling functions,
timing, and translations:for networkeé interfaces. The second problem
is the design of mechanism for conveniently describing the actual messggés
to be transmitteq from a specified common interface to particular re-
trieval systems in response to spgcified conditions and messages from
. the given systems and from a user. The third problem is the design of a ;7’
.  software structure which proviégs‘an effective and.flexible mechanism
fer carrying out some major part of the interface functions as specified
by some mechapisf such as one associated with problem area two mentioned
above. W& shall discuss the utility of the model for addressing these

e t.

- proplfems after describing the model.

5.1 Simple Model . o | . e @ .

We shall first describe‘our initial fofmulations of these prob- L
lerrs and their shorfﬁomings. For most retrieval systems =- as for most *

com e £p€ps that work in an interactive, time-sharing mode with
73Kf€ﬁ

humarn usgfs -- the usualyg’accepted basic mode of operation is

-

N

S (‘},‘!
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. ) . |
which each party in the dialog -- the human user and the cagmputer system -- i

: . a

. takes turns in sending messages to the other. Thus, typicjlly, the user i

first makeiﬁjgéequest of the system; thenhyge system interprets and re-
"sponds to the uéer with some message of its Bwn. This cycle of non- z
overlapping, sequential message;* is repeated after the user, having
waiégd for the concluéion of the message from the system, d%gests that
mcssage and decides on His next course of action ~-- which is expressed
as a second message to the syste?? This sequential mode is illustrated
diagramatically in Fig. 6.
R The extension of this simple sequentid@l mode*of operation to ghe
interface situation is diagrammed in Fig. 7., Iﬁ this mode the user
in each cycle first sends a message (M1l) to the interface; then the
interface interprets this message and translates it into a request to
~ the retrieval system (M2); nexgi the retriebal system sends its responsé
(M3) to the interface which, finally, translates it into a response (M4)
' to the user's original reduest. '
Three modifications to this simple 4-step cycle may be enumérated
. *  which will make for. a more fealistic model of the necessary interface
N operation%. In the first place, the interface might weli fespond di-
rectly to a user request -- say, a request asking what systems are
accessible from the imterface -- &ithout need to gofto any retrieval °
© system; Fﬁus messages M2 and M3 would be short circuited\in this case
by action purely local to the interface. Secondly, any such message’ ‘
M4 from interface to user might be interrupted by the user sending
? _an "interrupt" or "break message", the interrupt would occur during M4

s -
g ff; and cause the interface to stop sending M4 immgdiatéiy and ¥ return .

7 .

T
L @ *+

— ! ‘ \

*Typically, .a user issues a "command" and .the system returrfS with a ' ) N
“ "response" message. However, the system can-also "command’ a .response I
from the user, who may also wish siﬁplyato send an informative message
(e.qg., gripe) to the system. The general term "message" will be used
to cover all these situations; different message types will be indicated
as needed. 5 ’

»

¥
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FIGURE 6 TIME DIAGRAM OF USER/SYSTEM MESSAGE FLOW FOR SIMPLE
SEQUENTIAL OPERATION /

A

FIGURE 7, TIME DIAGRAM OF MESSAGE FL(fW WITH INTERFACE PROCESS
: FOR SlMPLE SEQUENTIAL OPERATION
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. to a state awaiting further user requests. Thirdly, one type of user
comrand message would be to select a different retrieval system for |
sear.hirg, thus several retrieval systems could appear sequentially, on

different cycles, as 'the recipient anéd transmitter;—respectively;of ————— - -

-~

v

) _messages M2 and M3, .
l~ This modified sequential®model corresponds generally to the ;, =

basic structure ‘of our early experimental interface, ‘TONIT. Also, as

we have indicated in our description of CONIT in Section 2, a simple trans-

lation scherie was irclemented in which a paxr of transiation takles was

devised to effect the translations for each retrieval system: one table

to translate user input to retrieval system input (ressage M1 to M2) and

a séconé table to translate retrieval system output to user (message M3

to M4). This traQ§1ation is a straightforwafé‘conversion of spfcified

strinds from the iﬁput character stream to "similarly fixed and Sre— \ Y,

.

; specified output strings. . . : S~

-~ e

> 5.2 Linitations of Simple Model

v -

We knew at the outseé, of ‘course, that these seguential opera-
tions and simple translations would not suffice‘for everything we might
wish the interface to do; the degree to which‘they were effective and
the particular ways in which it turned out théy were insufficient provide
a valuable basis for analyzing the complexities of the interface situ-

ation. Some of these complexities are discussed next.

)
v

5.2.r Interface/Systems Dialog Unmediated by User

A single user request may require a series of interactions
between the interface and a remote system rathef than the single pair
of messages M2 and M3 implied by the simple‘model.' An important ex-
ample of this occurs when the user requests the selection of 3 new
§ystem through the PICK command.” Here the interface mﬁst go through . ,
an extended exchange of messages with the.,retrieval system. Even with-
in the limits of a single retrieval system a series of messages may

~ : be required. For example, an output requesf by a user which selects a

»

»
97
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discontinuous subset of documents. to be output {e.g., SHOW DOCUMENTS
1 4 7-9) ray require a series of output :équeéts be sent to a system that ’ .

cannot handle sugh a‘request in one command. . . .

© In some instances it may ke dgSirable for tne interfgce £o initiate
an '1nteraction with the retrieval system without any explicitwuser re-

' .

quest. For example, a retrieval system may drop a user who does not re-
_ '
act with the system for more than a given amount of time -- say 15 minutes.
It 1s desirable for the interface tc keep track of status information .
. like <he tire since the last interaction. The interface could then send
) a s:rrle request (e.g., asking for the tire used in current session) to e

forestall the line drorping wnile checking the status of the connection -

to the retrieval system. -

.

. 5.2.2 Indefinite MNature of Systems Response

The general nature of, and paréicular realization of; system
messages may be difficult to predict for a variety of reasons as out-

lined below:

’

(1) 1In general, it may be difficult to know the precise . .
nature of the responses to be expected from the ’ ’
rettieval systems. Retrieval-system designers devise - N
the response repertoire of their system to be largely .
self-explanatory- to a human user. To the extent
that they are successful -- or believe so -- they may
not feel the compulsion to fully describe these re-
sponses in any written documentatior like, for example,

) a user's manugl. While the common message types may
bF fairly easy to uncover, messages for special situa-

‘ ions (e.g., error conditions) may be very difficult

A to learn about through the standard inquiry channels

of (1) written documentation, (2} informal communi-

cation with system designers or users; and (3) ex-

perimentation with the system itself.

To compound these problems the retrieval systéms are .
" oftef) very dynamic in their construction -- especially
I in regard to the system~to-user dialog. It is not un-
, / usual for any given system to experience several chénges
of this kind in the course of a month -- often with no

.93 \
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5.2.2-5.2.3,

§

prior warning, or only a very general notice per-
naps to the effect that a "new system" is "about
to appear." A change in the logoff message, for
exarple, may seem innocent enough and be easily
understood by a human user but could cause serious

problems for simple-minded computer algorithm that - .
i i 3 " . r
was leoking for one fixed string -- say, LOGOFF" =-- .
and finds another -- say, "system disconnected.” ' : :
(2) 1In particulag, it may be difficult to know when a . : 'f:f .

message has been completed. Usually there is a .
"user prompt" which is a particular string of char- -.
acters ,that sicnifies that the message from the system g
is completed an¢ the syster is prepared for a new *
ressage from the user. However, sometires a syster
ray cepart from this scheme, for example, when it
asks.,the user to respond to a particular gquestion --
say, "Do you want to continue printing output?” ) .

The difficulty of knowing when a message is ' completed
is compounded by the stochastic nature of the messages: Y e
because of the inherent character of time-sharing )
systems, messages may start béing transmitted at some
indeterminate time, may be interrupted temporariily
for another unknown interval, and be concluded at a
time of similar indefiniteness. The interface must : -
wait a reasonable amount of time before concluding
that no further message is coming from’the system
’ " but it must not keep the user waiting an unreason-
able amount of time either -- see discussion on re-
sponsiveness in Section 3. The appropriate timing"
' of time-out signals for the interface and what message - :
to the user and other functions should be performed -
at these times ar%,clearly important idsues. 7 4.

4

(3) varigKle Messages. Most messages, or crucial parts
thereof, are variable in content by their very
nature. Messages of this type.include::output about )
documents; the message telling how many, if amy, .
documents were fouhd in a search; and news given at
login or in response to an explicit request.

5.2.3 Unexpected or Unpfedictable Messages. Communication
o 4 M

channels can g%perate erroneous transmissions. Moreover, computer systems
can and do get sick and die at.unpredictable times. The messages re-
ceived from system:Fhannels at such times can vary from (1) nothing

(there may be a simple line dropout with or without line—disconqipt.

| 9y .
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"‘(3) a ressage stating the time of initiation and expected duration of an

ERIC

~«¢ssages (as wnen resoondlnc to transr1551on—caused "wr

5.2,3-5.2.4 _ -

notice) £ (2) sllghtiv.agstoftec mégsaues 2o |

! .command to

outace. These latter messages m:? be of a well-specified form or may be

v

‘cownletely free form. At, such occasions the control of message response

ror sy tem channels may change. For example, control may shift from
a re*r*o"ql systew to a time-sharihg supervisor (e.g., IBM TSO) or to

an 1ntermedrate network through which connection to the retrieval system

) -
was arranged (e.g., TYMSHARE or ARPA networkY. Such changes of control can

dictate correspohding changes in rmessage frm (e.g, end-of-message in-
dication) and message content (e.g, a line dropout indication as opposed
to the expected response to a previous command) . The interface must ke
alert for these p0551b11;t1es, try to diagnose them correctly, and be

prepared to act approprlately'

5.2, 4 Overlapplng of Messages. Contrary to ,the assumption of

strict sequentlallty in messeges made in the 51mple model, there is need

to cen51der'a high potentlal for, overlapplng messages beyond just user

1nterrUpts. Because of the variable nature of system responses in terms

v

of timing, length, and content, it is 1mportant to consider taking ad-
vantage of the full-duplex potential of the communication channels. For
example, it is necessary to be prepared to accept and react to an un-
expected message of the type mentioned in Section 5.2.3, above, which
could occur_ while the 1nterface is sending a message to the system or

is 1nteract1ng w1th the user. Furthermore, there is the possibility of
‘muchvgreater efficiency and responsiveness to the use} if the interface
is capable of interacting with the user while it is also doing so with
a_retrieval system, especially where long interactions are involved.

' For example, the interface should keep the user informed, during
the long connection process of success or failure -- or, especially,
that intermediate situation that frequéntly creates uncertainty and
anxiety inm, the user: delay. (See Boies 2‘% for discussion of hf:v/ "time

uncertainty" adversely affects users.) Also, for efficiency and to avoid

&
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delay, the user should be given the 1nitial parts of responses from the
retrieval systems, as for document output cr news ressages, while those .

responses are still being received at the interface. A

5.2.5 Multiple Sirultaneous Retrieval Systems
3

It may be desirable to search several retrieval systems at the
same time or, at least, alternatel§ and in such close precxirity that it
would be inefficient to login and logcut for each search. The ultimate
interface system would provide for the sirultaneous searching of‘muftiple
cdata bases whergver they may exist so as to allow for greater resron-

si1veness and comprehensiveness of retrieval function for the user.

§.3 Towards A More Comprehensive Characterization -

we

Tﬁe limitations of the simple-model described gbove in Section 5.2
led us to consider what elements' would b? required in a more comprehensive
and adequate characterization of message communication in a networked o
interface. This section includes the beginnings of such a more compre-
hensive characterization.

It should be remembered that the interface we are considering
connects a usé} to existing, independent rétrie&al systeéms without re-
quiring any change in these systems. If standardized network retrieval
Qrotocols were devised, and if retrieval systems were modified to adhere
to éhese stdndards, rany of the proklems we have been desé%%bing could
be circumvented or, at least, handled in a fairly straightforward way .
as we shall discuss in Section 5.4. However, it is well to consider -
the complexitires as they now‘exist because (1) in so doing we may
help point the way toward and‘'encourage standards and (2) we may never,

or not for a long time, achieve the needed standarcc.

.

5.3.1 Communicants and Communications

The kind of network we are investigating is characterized by com-

municants sending each other messages. A message i§ generally either

(1) an imperative -- i.e., a request for some acti01 expressed as a
command -- or (2) a response to some imperative. Hawever, an unrequested
L
LY
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declarative -- e.g., "The systems will be going down in 5 minutes" --

or other mixed tyres are possible. Even a declarative is often an implied

!

|

|

1

kind cf imperative, €.g., for 'the previous exarple: "Please finish up and ]
log off in 5 minutes or your sesfion‘will be terminated (abruptly) by |
the system”. |
The corruricants for the intirface situation are (1) the interface 1
1tself, (2) human users, and (3) comkuter—based retrieval systems, and i

occasionally (4}, other computer\éxgéems like operating systems for

individual ccmputers or network corrunication processes whose function

in the retrieval application is.to establish and maintain the connection
to the retrieval system. We aie}‘in general, interested only in those
éypes of messages that would bé}éenerated by, or intended for, the human
user in the course of the retpgéval application. We are not, for ‘our
present purposes, concerned wifﬁ the lower-level, inter-process and inter-
system protocols upon which tégihigher—levgl, human-oriented message

flow takes place. Thus, we a?éﬁnot concerned with that "communications
subnetwork" of rinicomputer piéceésors that pravi@e the inter-computer
comrunications nor with the protocols among these communication pro-
cessors or between theycommunication processors and the host computers ° 3
on the network in so far as all these protocols are essentially trans-

parent to the retrieval systems and human users.

v

‘
5.3.2 Communicants as Rule-Governed Processes

The tomnéricants can be viewed as processes which génerate, inter- L2
. -pret, and respond Fo'messages. We wolld like to characterize the rules

by which this interpretation is (or could be or should bé) done. One

kind of rule has to do with the time during which communication will be
accepted. A second kind of rule concerns the protocols for a ﬁéssage; ‘ !
what format it must ﬁave, what siénifigs that it is completed, etc. A .
third kind of rule concerns the actual rules for interpretation and

response to particular messages. The most comprehensive level of concern 4

‘ with respect to rule execution has to do with the data, both data internal

to the communicating process and external events, upon'which the rules are

0
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appl:ied in order to determin€ the particular-response messages.

All these kinds of rules are, for the interface itéelf, oren to the
determinations of the interface system designer and may be optimized by
him with respect to his chosen parareters only undér the constraint that

€he other processes are suitably respected. With resgpect to the retrieval

.
-y

systems, the rules are largely fixed and, under the gu¥delines of our
approach, not undey interfacé control. The one major exéeptipn to thi§\
lack of control is that most systené will have two or more rodes of opera-
tion ir which the output messages -- and, possibly, the input comrands --
may'take different forms: for example, a short form for experienced users
and a longer instructional formw for inexperienced users. The-interface
can set this mode and, in general, would choose the more compact form
for efficiency. ; .
Knowlg@ge at the interface of rules at the retrieval systems varies
with the type of rule. Knowledge of timing and format rules generally
can be well established. Rules of interpretation and response can be
known in general terms subject to the limitations mentioned in Section
5.2. Actual responses cannos, in general, be predetermined since tﬁey
often depend on the detailed contents of the data bases. Except for
inte¢raction with the index files in an fmplementation of our Master
Index and Thesaurus concept, responses to messages involving interagtioﬁ
with the data bases can only ge known a posteriori by observing actual -
responses. '
Knowledge of the human user as a rule-obeying communicant i% much
less well defined. As an input device the human can accept a wide range
—of timing and format although, depending on the user, some fdrmats are
likely to be more ‘effective than othérs. As an output' device the usér *
is forced to accept the format that the interface deﬁands; i.e., the
common cormand language. As a message interpreter and reésponder the -
individual human is largely an enigma, although studies 18’21_24’35_?7
have shed 1ight on the nature of typical users. However, the interface

can strongly influence the nature of the response through instructions,’

suggestions, and partitular queries to the user.

103 ..
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5.3.3 Structure and Timing Cong¥derations .

The network structure has the interface itse}f as a mediator.be-
tween a user and several interactive information systems.’ Thus, a dia-
gram of our extended model, shown in Fig. 8, looks structurally similar
to that of thé Simple Model of Fig. 7 with the main difference being the
explicit recognition of rultiple, simultaéeously—connected information
systems. It 1s also recognized that any connected "infcrration systenm”

1s not necessarily a single, monolithic system but can appear to the

interface at varicus stages of the dynamic networking process as a net-
work connector or a host-computer operatling system. Generally, whgn the
interface has estaklished connection to the retrieval syster these in-
terrediate stages become transparent and |can be ignored until a dis- .
connect -- either intended or accidentiall -- causes them to reassert
themselves.

LY

It is worthwhile, parenthetically, to consider the question of

multiple, simultaneous users. This multiplexed situation clearly would

-te part of any efficient operational interface-form of networking. How-

‘ever, it is quite conceivable that the multiplexing needed ito handle

multiple users can be accomplished entirely -- or, at least in large

reasure -- by the systems and networks in ich the interface resides

’

or to which it is connected to. 1In any~casf, the issue of multiple

users is a separable one. ' v oo

' An imgortant genefalization to the simple interface model is in
thg area of ressage timing. As Yas pointed‘out in the previous section
(5.2), we want to be able to consider a cpnsiderable amount of over-
1appiné in time among mességes. Basically, messages from either user
or any systen are conceived as arriving at the interface at some 1ater“
time. Conversely, while messaées are being received, the interfac% may
?e sending messages to aﬁy combination of systems and-user.

However, in the retrieval application the timing of the reaction

to messages is usually not too critical. In particular, the in;erface

can generally wait a minute Qr more to respond and still not cause any

104 ,
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prgéiéak. In genéral this means a message can be interpreted and re-
sponded to before considerfhg an} other messages that may have arrived
after the arrival of tﬂe given message. The most critical timing is in
the ibgin phase because timeouts may occur if responses are not gent to ,
some messages within a period of the order of a minute. In order to
avoid such timeouts the interface can be programmed to follow through
with the login to one system before starting another login or réacting
to a message from the user or another system.

Occasionally, it may be desirable to hold up the processing of one )
ressage until an incoTing message is completed: for exambie, a user
command to stop waiting for a response from a retrieval system if that .
response is just starting to arrive.

The fact that a message is initially interpreted does not nec-
essarily mean that the full response to it is given at that time. User
interupts, forquample, may simply be no¢ted for action at a later time,
perhaps, when an ongoing operation is completed. This situation can

be discussed further after we describe in greater detail in the following

section that nature of the rules to be followed by the interface.

P
5.3.4 Message-Handling Rules for the-Interface

The rules for interpreting and responding to messages at the in-

terface can be thought of as operating on input message streams and

generating output, or response, messages. One generalization over the

simple model is that response messages may be directed to more than
-

one communicant as the result of a single ‘rule -- typically, say, to
the user and the currently active retrieval system. -
Another major sophistication for the rules is that they be context

.

sensitive through the mechanism of state variables. Thus, in addition

to finding a particular match in the input stream, a rule would require
that certain state variables have specified values before-the rule
@ould béjexecuted. A rule could also include the setting 6f given
values for state variables in its execution. A state variable may
specify a very general state: for example, that the user is using VER-

BOSE mode; or it may indicate a very specific situation: for example,

109 .
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that the interface has just sent the password ;?)the login procedure to
system X and is awaiting the response. Thus the rules can be set up ! °
to relate to, and "step through"” a sequence of very specific situations
for various combinations gf general modeq\in effect.

The rule must identify some part of the input stream as mee;ing
a particular criteriof for match in ;rder that the rule be'invqked -
assuming of course that the state variables also masch, as just described.
That part of the rule that specifies the nature of ‘the match may be - -;?
called éhe,rule match, or simply match. Also, there is a pointer whgih - o
identifies that point (i.e, character) in the input stream at which the
interface begins a scan of the stream to ascertain whether any rule match ,
is satisfied -~ scanning going in the positive direction i.e., the di-
rection in which characters have been added. A rule would include the .
specification of how to’/increment the pointer.

- . . Cy
Normally, after a rule is executed, a search is begun for the

as, for example, "indicated above in Section 5.3.3 and rule ordering as
4 .
discussed below in Section 5.3.6. However, it is conceivable that

next matching rule in accordance with the rules of message priority g

control should be otherwise directed after a given rule; the capability
to provide this kind of direction should also be expressible”in' the

rule. Fig. 9 schematizes the kind of structure we have in mind.

: \

5.3.5 Message Formats, Timing and Segments

Now we describe in.greater detail the ac?ual rule-matching and

* messade-generation operations required in the interface. First, we
need to consider .the format of the incoming messages. These messages
can be decomposed into segments; the most common and natural segmrent

‘ is a line; i.e., the character string ended by a new line or other line-
ending charactér, like carriage regurd or line feed. For some systems,
and in certain situagions, only a partial 1£ne wi{l be sent. This
7wi11 happen, typically, where a system has a user prompt that does not
end in an end-of-line type character: as, for exémple, just a question

mark on a ldne.

N »
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. 1ldentify end-of-message segments for special attention. The set of de-

.a segment not ending in one of the currently recognized delimiters, a

s L@
AN . y

The basic mode of operation would thén be to add a'message seg-
ment to the'input buffer when 1t is received and-to ﬁerform rule matching
on the incremented input stream which, in general, woulé represent a

partial message. Of course, a completed message would be a special

case of a partial message and particular’rule matches would attempt to

lifters specifying message segment boundaries would be dynamically set
by the rules. The size of these sets 1S qu1te small for most-:commén
systems; it usually ranges from just the end- ofﬁline characters to that \a‘,
minimal set augmented by one or two punctuation characters 1ike auestion
mark or colon. ’ N
) -y,
A timire function should be built into the message segment handling
operation such that characters coming in'immediately after (i-.e., at
a time interval r.o greg%er than that determined by the BAUD.rate) a non , »
end-of-line type character~dg}{miter are appended to thre message segment. o
This would avoid forCing the ruies to try to handle partial 1ines where
end—oi—srgmenc delimiters are innocently included within regular lines .
Witncut u&Vlng an end-of-segment function. Conversely, if there&*ere .
N
timeout functior would come into effect to force the transmission of ] v
this (unezpe”relelﬁshort segment into the input stream as well as
setting a state variable to identify this condition. Two kinds of situ-
ations could induce this kind of timeout: (1) the rules simply had not
properly specified the current’ delimiter set or (2) due to error con- |
ditions or the stochastic timing idiosyncrasies of the time-sharing
mode of operation, the end of & ment had been inordinately defayed.

Note that a null segment would be a special case of this latter situ-.

ation and would be identified by another particular state variable.

If it were desired to base a rule.match on some features of a

partial message that overran segment bouﬁdaries, this could be accom-
plished by proper setting of state variables, the input stream pOinter, R

and/or the rule match Ihterrupt messages as well as timeouts should
* ' »

‘ ~
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set state variables so as to allow for all rules to be expressed in a

uniform input/state description of context.

5.3.6 Rule Matching Criteria, Transformations, and Ordering

- Rules may-be of certain rule tzpes éased on the kind of matcbing
functions in effect for the fule match. For example“ it may be desirable
to 1ignore upper-case/lower-case distinctions for alphabetic characters.
Cther rule types will be discussed below after a more‘comprehensige
discussion of the general matching criteria is accomplishéd.

It is clear that.rule matches should be capable of specifying any
given chgracter or fixed charagter string, whethe£ these characters
be alphabetic, punctuation, non—ﬁrinting characters or, in general,
any code. In addition it is advantageous to be able to have variable
features of the! input stream be,specified~in‘the rule match. For ex-
ample, it may be recognized that a character string (of indefinite R
length) that app;ars after a user FIND. command is to be taken as a (free
vocabulary) expressio? of a searéh topic and should be placed in a
certain position in_the output message. A symbology is needed to’re—
present such a variable string for both the rule match and the rule ﬁés-
p sage. .

! Another kind of variable element would stand for séme class of

characters sav: end-of-line, alphabetic, non-alphabetic, numeric,

command delimiter (e.g., semicolon or end-of-line); etc. This kind

of variable combined with the variable-length element would provide .
. the means to specify variable words and phrases of a given character;
- foﬁrexamplé, a n?mber would be a variable-length string of numeric
chéracters. ‘

‘It_is desirable to be abhle to specify that some identifiable
elements of the input stream undergo some particular functional trans-
formation; that is not (easily) expressible by the string manipglatiOns
of the rules themselves, before being depositqg in a state variable or

) ' output message. For example, dn arithmetic function may need to be
perfogmed on'the number n, represented by a given sEring in the input --
o SR S |
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which in turr may represent, say, the number of the first document to out- |
put -- in order to properly translate to the appropriate command mes- i
-sage -- e.g, "PRINT SKIP n-1". The symbology for expressing this kind ]
‘of transformation needs to be developed for incorporation into the model.

Rules would be ordered and the search for a matching rule would
proceed by that order. The first rule matched would be executed. There
-would always be a default rule, in general, or in a particular contex%,
sc that unanti¢ipated or default occurences could be handled. 21} vari-
able states expressed b;-a rule would have to be satisfied for the rﬁle
to magch; a variable state not expressed by the rule would be ignored
in the ma;ching operation. Rule métches would geperally be ordered from
longest to shortest so that rules depending on more precise context

.would take precedence over FhOSe broader or d;fault cdntexts. The
specific ordering of rules in cases where ordering would not ever effect
the actual choice of rule for any possible input streams and state vari-

"ables would depend on such factors as,whethér the rules were intended

primarily for exposition to a human analyst or for actual execution.

In the former case, an 6}dering based on State variables might be pre: .

ferred; in the latter case, aﬁ ordering based on a comptfter sort order

(e.g., alphabetic) might be preferred for efficiency of searching.‘

The nature of ‘the operations providea for in‘this model is

schematized in Fig. 9.

5.4 Retrieval Protocols in Cooperative Networks

{ - ~

The description above of functions required in a networked inter-

face for interactive retrieval systems, while reas9nably comprehensive
in coverage of the kinds of ﬁunétions required, is limited in three i b
respecte. First, as was pointed out in the béginning of Section 5.3,

we have assumed independent refrieval éystems that could not be changed.

Second, we have tended to lump all the fupction§ together in 6né ur-
differentiated mass withr ¢ regard to the dif‘crent levels involved. .
. Third, we have tended to ignore the structure of the network in which

the interface would reside.” In this section we shall take a very ‘pre-

liminary view of what might result if we could go beyond these limita-

’

. E.]
tions. 11t .
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t In the first rlace, if networked systers coulé achieve that de-
greefof cooperation such that standardized communication protocols could
Le aéreed upon; then many of thre g?éblens of 1ndefinite, urexpected,

and gnpredictakle ressages mentioned in Sections 5.2.2. and 5.2.3 could
be circumvented or, at least, reduced in scope. %hus, for exarrle,
méssage completions, acknowledgements and system dropouts would all be

rhandled 1n standard ways.

Ir the second place, the network structure in which the interface

res:des has a streng impact cn how interface functions should ke per-

forr#ﬁ. Iin particular, we see in such ARPANET efforts as the RSEXEC

12-14
14, 38 (see Section 1.2) the develop-

and the National Software Words
ment ¢f a distributed-computat.on approach to resource sharing based¢
on comron protocols for 1ntercommapicatinq among dispersed processes
to handle a given application. o .

*  Thus, for exarple, it is suggested that any major application
handled in the network, like interfacing to retrieval systems in a
virtual mode, ke implemented in several‘separated, kut' interconnected
and cooperating processes. There are at 1eas£ two main reasons for
rescurce sharaing throughbthis kind of structure: reiiabiiity and effi-
ciency. Feliability is achieved by having separate processes each of
which can individually handle the application. Thus, if one 'process
1s unavailable for any reason =- failure in hardwate,"goftware, or\ .
comrunications channels -- the user can ke routed to another process
prov1dlﬁg the sarme functions. Of coutse, the appropriate switching
mechanisms must be available. Greater efficiency through load-sharing
for example, can be achieved by routing users to less busy processes,
rather than to overloaded ones. . 1

' A second aspect to emerging networked structures, where distri-
buted processes are connected to and serve likewise q&stributed users
at terminals, is the recognition of two kinds of processes involved:

! . . . . .
user processes and server processes. This distinction is in accordance

with the actual rnature of the network situation: users are attached to

individual host coifuters and are, in general, reéuired to make connection
114 .
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. to serving processes which reside in separate host computers. Thus it

is quite natural, for each individual application, to have in each host )
. computer a user process that takes all requests for that application K '
and establishes in an aprropriate and uhiform way, connections to suitable
serving processes in, the given and other cq,puters. Uniform access
methods are key to effective network operations,

The structure for a networked interfaqe containing distributed
user and server processes for retrieval is exemplified by the diagram
in F:9. 10, where the overall interface process is still called "CONIT".
If we compare Fig.l0 &ith Fig. 1 we see that the module labeled "User -
Interface” in the figure is ircluded within the user process and the
module labeled "Translafion" is included within the server process.

The function "Interface Managerent” in the first figure is distributed ) o
over both user and server processes in this revised picture. r,
In this revised picture the communication between user and servenr .

is accomplished through agreed upon procedures and formats that may be .

-

termed the retrieval protocol. In particular, the user process trans-

L ]

lates a user request into one in a common request proﬁocol,(labélga
Command Protocol in Fig. 1) which the server process translates into
the appropriatelform for the retrieval program. Correspondingly, in
the reverse direction, the server process translates a response ‘from

a retrieval program to a common response protocol J%ich is sent to thé
user process‘for conversion to a form suitable for presentation to '
the user. 1In the most general sense the protocol includes all the | ’

procedures by which the user and server processes communicate with each

.. 1
other as well as all the status information for each user, includid@i% /é T
all the various functions and function responses discussed in Section 4. v 77 L

Al

We note that between user and server -- i.eﬁ%@intra’interface -= pre ) o

can conventionalize and standardize the protcols and thus avoid y .

-~

of the problems of networked communications as described in Sections

Y
p

5.2 and 5.3. . ’

t

It is worthwhile to consider the functions of the servet process

. -

. in-'greater detail. For non-cooperating systems of the kind we are =

’ Ed

% 113 | - |
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currently dealing with, the server must communicate with the rest of
the network with the standard protocols ;ﬁlle also handling the in-
dividual non-standard features of each retmieval system. We may say

” that the server "encapsulates" the retrievai;systews and makes them
appear to the rest of the network as if they performed sténdard functions
according to conventional protocols. The "encégsulator" notion is im-
plicit in Fig. 10 and m}de explicit'in Fig. 11A., «, i

The encapsulatibn function itself may be subdivided into a number

of functions that sﬁccessively carry and transforr the standard protocols

-

into the retrieval systems ard, then, the responses of the retrieval

syster backout to the network,.as shown in'Fig. 11B. First the en-
capsulator rust”handle the establishment and maintenance of connections-

to the rest Pf the network. Utext, the retrieval protocol must be in—_/
R

terpreted addwgther management (e.g., status keeping) functions must be
rerformed. Thiréi\{he interpreted pxotocol functions st be .translated

into commands for ;he trieval syétem. Fourth, the‘t}anslated commands
- % nust be passed along to the retrieval systems, possibly throuéh non-
network, non-standard communications channels, if the retrieval systems g
. are so situated. Similarly, the vetrieval syster responses nust pass
successively through these functibdéi\gings back out te the standard

N ‘L
network interface mairtained by the encapsulator. Viy

R

One‘advggkage of the user/server’process structure is that a new
retrieval system that fcllcws the common protocol can be added to the w
network directly, i.e., no new translation modules are needed. In fagt, By
the third and fourth (shaded) rings in Fig. {lB cah be eliminated in o
standard network operations. For a retrieval system not following the

- »

protocol, at least a well-defined translation proceduré is implicitly .,

defined- for the encapsulator. In addition, the intra interface protocols, -
beiﬁg/i;eed from a reguirement for human intelligibility, can be concise

and, therefore, more efficient for processing and communications. Also, I .
having such separate communications protocols tends to isolate the sur-

, gace languages and, therefore, make it easier to change those languages :

* without making major modifications to the basic interface operations.

] - d
1io * -
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One question fgr futdre research is how to characterize the e
sﬁru%turg‘of the interface more finely in terms of function so that
higherjreyel semantic functions, e.g., command interpretation, are more 4
. ' .

'‘clearly separable from lower-level (syntactic) functions, e.g., character {
striné handling. In any case, our current conclusions on the, future
role of communications and protocols in networked interfaces are given

Y

in ‘Sections 6.1 and 6.3 below. - ) 5
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6. EVALUATION

We have éésg;ibed the nature of the retrieval networking problem
of coupling heterogeneous independent interactive systems; discussed
geyeral approaches ‘to its solution; outlined specific techniques; v
and described an experimental system to aid in analyzing the prokblem.
In this section we evaluate tbe general prospects for resolving the
problem and the several particular‘approaches we have considered. At
this stage the evaluétions are still tentaEive; more extensive experi-
ménpation and analysis will be needed to draw firm conclusions in many

areas.

6.1 Physical Interconnections

? Rapid developments currently in~progress in the field of computer
networking should soén'alleviate current problems in the phys;pal inter-
connection of interfaces and retrieval systems. Most of. the major opera-
tional retrieval systems already are, or soon\will be, accessible via
national and international compuéer networks. It should be possible to
bulld ‘the lnterface components on hosts that are part df, or can be

“
ea511y attachable to, these networks.

-

Lspec1a11y valuable for retrieval networks are some of the features
of the packet- sw1tched networks of the ARPANET type. These networks

. r
provide efficient rultiplexing of communications channels for inter-

active data that could otherwise use § percent or less of channel band-
width on dedicated channels. Also, intercommunication between inter- -
face programs and retrieval systems are provided directly by network'
procedures and‘grograms. In additiof, recent studies 9\have 1nd1cated
that long-distance communications channel bandwidths and costs will be
markedly reduced with satellite technology,ﬂmaking this component of

networking even less of a potential barrier to success.

3

6.2 Effectiveness of Interface Approach

'6.2.1 The Dimensions of Effectiveness

* We are generaliy optimistic about the future possibilities of the

. 1id
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6.2.1

virtual-system interface approach and the various techniques we have con-
sidered in-implementing this approach. One must, however, recognize

the several dimensions along which effectiveness can be meaéured and

the tradeoffs that must be weighed. between effecéfveness and cost.

One dimension is the degree of "virtualness" provided by the
interface, that is, -the extent to which the interface acEs,as a common,
virtual system, hiding all the heterogeneity and individuality of the
diffegent'retrieval systems. A second dimension is the completeness
with which the interface permits use of the various capabilities of
the networked retrieval svstems. A third dimension is the exactness of
translation; that is, the degree to which the function called for in
the common command language is fulfilled, and not qxgrfulfilled, by
the translated requests in the différent re&rieval ;ystems.

Complementiﬁo the first three dimensibns ‘is the dimension of

the ,comprehensiveness of the totality of retrieval functions permitted

through the interface; this, in general, will be greater than what is
obtained fror the networked retrieval sys?ems since the interface it-
self providés capabilities not available othgrwise. A fifth dimension,
closely related to the éourth, recognizes the need for dynamic and'inte-
grated character to the solutions: the interface should be extensible
as additions to capabilities and other changes ensue and it should be
'integrétable within the larger coﬁﬁutér context of distributed net-
worked computation. Pinally, the interface may be meésured by its
simplicity: how easy is it to use by the inegperiencéd user.

.There dre, clearly, tradeoffs that may need to be made among ’
the various dimensions and between effectiveness, in general, and‘qost.

For example, exactness of translation and c eteness can be increased
a

at the expense of. virtualness; in the extreme, imple transparent mode

requires practically no translation and provides accdss to all the

functions of the different retrieval systems at the cost of complexity -
due to heterogeneity of access for the user.

-

We believe the approach and technigues we havé outliné,can lead

to an interface syst that will score hlgh‘ii’fiié/gf the six dimensional
- ' )
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measures listed above. We discuss below the possible effectiveness of
several compcnent technigyes we have been considering: a common retrieval
language, a !laster Index and Thesaurus, and a common bibliograbhic data
structure.

- »

6.2.2 The Common Retrieval Language

)

The common retrieval language, uﬁich has been one of the main
/ v . .
foci of interest in/this report, has import ‘for all six dimensional

e~ |

We hav -

measures . discussed the ways in which we have tried to
L d

the lanquacge siqple, extensible, and integratable with other,fuﬁbtions.

The set of r ieval éapabilitées ouglined in the common command language

includes almost all the capabili&ies of all the retrieval systems we

have been workipg with. In so doiny, it includes, a number of capabili-

ties which are not included, at least directly, in that syétem.’ Beyond
3

_that, there are a number of capabilities that are not included in any

of the retrieval systems, either because they are extensions gf/existing

'

capabilities -- like the extensive storing, sharing, and\reﬁging of
searches -- or becau§§ they are capabilities peculiar to interface
function -- like keeping track of the status of, and connecting to,

«

different systems. )
The comprehensive nature of the functions that one would like

to obtain through interface, together with the limited nature of

Ythe capabilitjes available from existing retrieval systems, emphasizes

a numbe One

f complications that ‘we face in i terfacs building.

problem, of-course, is the cost of huildinglinto the interface the

features themselves or the connections tc thé&m. Another problem is

that of performing an exact translation of a }equest in the common

~.
command language into one or more commands in a given retrieval system.
At a glven/iével of sophistication of the interface the problem may be

one of complexity or absolute impossibility.

Thus, for example} as we have seen in Section 2, the current
CONIT system cannot translate an arbitrary order of SHOW arguments
to the DIALOG language. One could say that the full range of capabiliw

ties was available to a user if the user was forced into the complexity

’

- —
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" the trans)lation is dependent on session context.

ments;

. SN .
of using the fixed ordemwequired by DIALOG. Of course, a slightly more
sophfsticated interface would handle the question of arbitrary order.

.

Note, however, the default case for set name can be handled only if the
interface keeps,track of what the number for the current set is, i.e.ﬁ.
Neither of these
examples is particularly difficult to handle, ‘at least conceptually,
and the mechanisms fS} handliné them should likely be in any good
opérational interface. They do point out, however, the idea that” .
there is a series of successively more sophisticated €échniques required
to hah?le the problems encountered in achieving higher levels of inter-
face perforrmance along the several effectivenesé dimensions.

In a more basic way, however, the translatlon may be (almost)
impossible if the retrieval system cannot perform é grv;B function,
For example, a sort of the output by author last name may 51mp1y not
be pééslble.

face -- at considerable expense, at least cdmpared to the costs of per-

The'qualifier "almost" is necessary since, e.g., the inter-

forming this and other operations within the retrieval systems - tould

store them;utput, extract the author names, sort them,‘and tﬁéﬁ reorder )

the output. . . . ' " N L
Other functions which at least one of the systems Qg have reviewed

cannot do, include: (1) handllng of multi-line statements, (f) inter-
(5) renam%hg, (6)

(7) automatic common—word exc1u51on searéh

rupting; (3) line delete; (4) separate TERSErmode
autgmatic stem search;
(9) nested Boolean state-
(10) unlimited search rgrms'%rom a user-given étem %earch;~(ll)

3
(13) display

(8) Boolean'combinations in search statemqpt;

~"

. . ]
word-order constrarnfs/ig,prlmary search'

-

rd
(12) record search;

and/or search of thesaurus-relatéd terms; (14) deletlng selected sets;

-415) -reusing a previous search statemenf//(16) intermixing search

statements and combining sets; (17) SDI search;,£18) outputting of a

v

selected- file; (19) highlighting of matching elements; (20) displaying’

counts of partial results; (21) sav1ng search sets; (22) "keeping"

selected documents in a special set (23) sav1ng output; and (24) re- .

viewing the previous dialog.

«

It is not too .severe, then, to say that

, i . P -
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the set of functions that directly, and exactly match among the several “

major retrleval systems is a small subset of the totality of functions.
However, we believe -- as we have -discussed in part in this report -- ) .
that there are methods, more df/Iess 4ifficult, for coming at least

moderately close in translatihg the most béasic and important functlons

.
-

from a common 1aqguage to the different retrieval systems.

v~ ’ \ .o
e .
_+~6.2.3 “The Master Index and Thesaurus

The Melster Index’ahd Thesaurus (MAIT), ‘which was mentiched in

Zection 1 4 and whose spec1f1cat10ns were descrlbed in detail,in our

: previous report 19, appears to be a powerful tool 1n/grovr81ng atcess . . k
oS ‘\?b individual, as well as a rmultiplieity of, data bases. It cortains’
essential information and interrelationships necessary tc making in-
telllgent choices of. data bases. and seaxch strategles.

In rartlcular, a user coulq/rake-a”Search request where the
search torlc is expressed\wn‘natural English or in a cdntrolled voca—
bu;ary or in some combination of the two. Taking the word stems of the ) o <
substantive wordsﬁin the user's request, the intexrface can use the in- ’
formation in the MAIT -- possibly with the aid of the user -- to find

. 1
sed in our Intrex work 6 the

relevant 1ndex-terms. (We have di

¢

d .

mlng Eeqhnlques.) T document counts assoc1ated ‘with these terms pro— .
4 \ K

vide sound information by which to.base a selection of data bases in

-’

which tp search as well as which index ‘terms under which index elements

te search ‘on. Thus, the Master Index and saurus provides'the basis, \\\\\\
A% N 4 ~ .

for a successful networ&\seupling using natu;al glish words and phrases ’ ~

-
;, as a cormon intérmediate 1anguaqe as well as provzdlng‘grestly~enhanced

* capabilities for access w1th1n host ex15t1ng systems. ’ ; «

- PR
These capabllltles come at a price: there {s a sizable storadge
. requirement and a ‘major updating requirement. However,.considerind .- ) ‘
the large potential advantages of the MAIT, neither cost need bé.thought'
of as a pfohibitiue.l Index and thesaurus information may be only 5.7 N -*\*a;\:

percent of the total size of a large data base; thus, considering some

‘ T 144 o
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00Q<1ap‘in terms, the MAIT for 20 data bases would likely be smaller

than a single data base. Also, while u&dating ?roﬁ multiple, sources
,would reduire a good-deal of coordinatién, it is possible that most
of the advantages of the MAIT could be retained with information that
was several months or a year old. Tﬁis is aﬁalogous to a profile for

prospective SDI being developed on a retrospective data base.

An indication that Master Index and Thesaurus type concepts are
now being recognized and incorporated into current systems is the recent ,
- ) 40 .
development by Lockheed of its DIALIST merged term frequency indexes

in microfiche. .

6.2.4 Common Bibljiographic Data Structure
Fad

Another consideration in the development of means for users to
interact effectively with different data bXses is the interrelation of.
the diverse data’elements and structures from those data bases. First,
searchiné is done on one or more data elements: in order to translate
a’search request in the common language into a request in a retrieval
system the ccrrect correspondence of data elements must be found. Simi-
larly, user ou:ﬁut requests require the specific@tion of combinations

“of data elements. Finallf, in order to combine retrieved docurent sets
from different data bases, we neea‘to: (1) identify when document re-
ferences from different systers refer to the same document; (2) estabﬂish
common reference forrats; and (3) create common index and catalog data
structures. :

One part of the solution to these problems is the ‘cohicept of

a common bibliograpbic dag?,structure mentioned in Section 1.4 with an .

illustrative example for part of such a'structure shown in Fig. 3. We
have described the development of this structure in our previous report.

Our recent work has led us to question the r%;ativé value of our

attempting further efforts in‘this area a} this time. To take'the'last

reason above first, we have not come close to the point of combining

document setg from different data bases and creating mini-data-bases

with catalog records from them, at least in an online modev/ Secondly,

/ i

&

/
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the comparison of data elements for
the Mast?r Index and Thesaurus, One
data elements under which indexed.

data structure is clearly important
data elements are to be méintained,

lation arong data elements is often

searching ﬁay¢be best handled by

of whose tasks 1s to distinguish
Thirdly, while a comrmon bibliographic
if refined distinctions among

we have found that a rough trans-

all that is possible or needed. For

exanple, surtitles are not usually distinguishable from titles in most ’

data bases and systems in which they are,-if anything, simply lumped

-

1n with titles. Therefore, we can not easily:make use of a structure

that is more detailed. At any rate, distirouishing sub-titles from
titles may not be very valuable and some systemé, as we have seen, do
not even allow separation of title from several other data elements.

Ve note, in any case, that efforts - appear to be gaining
headway to develop a common approach to bibliographic data elements
and to data structures in general. It may, then, be advisable in
near-term interface work té await these developments while making use

of coarse-~level common data structures ard translations.

-

6.2.5 Costs and Benefits

It is too early to analyze preciselv either the costs or the
ben«fits of thg interface approach. However, some order of magnitu?e
estirates can be made. The interface r?quires duplication of cert?in
functions regularly perforred by retr%eval systems: the parsing of in-
rut requests and the handling of dialog. Also, communications r/quire— ,
ments are roughly doubled in that the interface—;o—retrieval—sy tem
links have to be added to the termiéal—to—computer links. Some'functions -~
like seléc%ién of and translation into, target systems —~*wouldLbe new
(although such functions are mirrored in the individual system functions
of data base selection and common renaming); On the other hand* the
major component function of the actual storage and retrieval frot very
large data bases wouldknot be required within the interface, at easﬁ
for a rough translation without a Master fﬁdex and Thesaurus. Sﬁmming

up, we give as a very rough estimate an additional cost ﬁor the computer— |
i "
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syster components of approximately 20 percent for the simple interface
over those same costs 'for direct access.

The benefits.corresponding to these costs are (1) an increase in
accessibility of perhaps'an order of magnitude in terms of the number
of data bases and systems of practical gvailability and (2) a reduction
of -- and, in some cases, an elimination of -- the need for a trained
1n£ermed1ary information specialist searches. 'This second benefit has
a direct positive benefit in the'direction of reducihg total costs
sO that overall costs for interfaced access to retrieval systems- could
be the sare or less than for direct access. This figure of 20 percent
increased computer costs is partiall} supported by observations on
costs of the current CONIT which, although not having all the functions
of an operational interface, has been designed more for experimental
expediency than efficiency and cost effectiveness. .

If we consider a more sophisticated interface with a large
Master Index and Thesarus and extensive instructional capabilities,
the incremental costs could go to the 50 to 100 percent range, or .
higher.- Ho@ever, benefits then would include much improved retrieval
capability and ability for the end user to’'make easy access to the
data —7‘allowing many times more‘dsers to gain direct access. Ve would
also- expect the incremental cost of the interface to be reduced ag Et
became better integrated with the target systems. Of cou%se, this ¢

I .
tenefit relates to the long-range goal of more compatible retrieval
|

i - \ ™
| 1 HENS

6.3 Logical Interconnections *

1

As important as how cost effective ‘the interface can be is whether

seen any reason to believe that the problem of heterogeneous retrieval
systems will be resolved in thé foreseeable future by any single system

pecoming dominant nor by existing systems all agreeing to-.follow a set

of (yet-to-pe-developed) common standards. .

—
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There have been some indications of a trend toward agreements
on certain aspects 34,41 of retrieval operations -- like login procedures
and data elerent definitions. Also, of more immediate importance, there
is a continuing trend for each system to jfill in the gaps" by inoor—
porating those features which other systems had and it had lacked.
Countertalancing and, perhaps, outweighing these trends are the exten-
sions of these systems in new and different ways and the development
of new, and different retrieval systems.

Three other paths toward greater compatibility among systems can

be stated. We have already mentioned -- above in this section .and in

Section 6.2.4 -- the efforts toward developrent of a common bibliographic -

data structure and common, compatible data structures, in general. These
developrents can be used by interfaces to aid in'broviding for greater

1

!
compatibility; they certainly would not, however, even when they come

to fruition, obviate the need to overcome many other differe oes or to !
i

4 A second attempted line of work has been in the area k compati-
L \

e -

bili;ﬁ among computer programs therselves. It is the goal o Nthls \

development,‘eﬂthe} through the use of common or compatible programming
1anguages, to make it easier to transfier programs from one system to
anothef. Interface work should certainly keep track of, and take ad-
vantage of these develgrments. However, major developments along this
line do not appear/}ikely to provide important aid for our problems
soon; they certaigly will not, in themselves, resolés the many problems
of networking heterogeneous retrieval systems, ospecially foi existiné
syftems which do not include them.

The third llne of progress, which may be the most 1mportant in
the near and 1ntermed1ate termy/ls the development of high-level proto-
cols by ;ﬁlco different sys;/ms can communicate with each other by user

and server processes in a specific application area. As discussed in

Sections 4 and 5, these developments are closely related to our common

retrieval language development. Several considerations arise in de-

termining the nature of this relationship. N

1%9
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Perhapé the critical questions are how closely the individual v

systems differ from the protocol and how far the interface should go in

creating a fully virtual system that hides, or compensates for, the . J\\i

differences armong systems and data bases by rnajor functional capabilities

within tre i1nterface. To the extent that there are important differences '’

and that much virtualness is desired, we can expect the interface to be .

a major corrponent of the whole retrieval network. In this case the ,

appropriate structure for networking may be to separate out the large,

costly functions into an interface which stands alone -- or has only

Q

r.e or two rerlications for reliability -- between thr various user

rocesses and the server processes encapsulating the

2%

retrie |1 systers.
In such a case: the user and eﬁcapsulating pro’esses i'ght be ,

wuch‘reduced iF scope hn that ranv retrieval functionsl as such, would

be handled separately gy the intermediate interfacse,. in any case,

the relations amongla common re+trieval language, a high-level retgiéval

protocol, a virtual 'retrieval system interface, and user and servg;

processes for retrieval and other applications are clearly véry important

-

issues in future interface development.

; 6.4 Areas Reguiring Further Vork

~ L3 - 4

We have discussed in some detail in this report our apprqac%
to the problem of networking heterogeneous retrieval systems and the 3
likelihood of various technigues being useful in the solution of éhis-
problem. While we have establlshed a number of\ayenues that seem
fruitful, much additional york is needed to evaluabg adequately the"
cost effectiveness of the individual techniques and Ehe prospects for
their successful integration. Because there is such a range énd depth
of research needed, it is important to select what might-be most pro-
fitahle for near-term effort. We especially want éo poipt out areas

within the field of information retrieval that might not otherwisg

/

receive adequate attention.

Our immediate plans call for the evaluatioq/ip some detail of the
/,

question of how effective a fairly simple and not-too-costly inte¥face

v <
t * !
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(see Seaticn 6.2.5) would be in enhancing, ‘z¢cess to multiple Systems ard

data bases for the kind of\potentlal user who 1s kqth most numerous

and rmost in need of ggilizgnce the'lneﬁperlencec~e§é uggr. “Fairly
simple and not-todé- costly” ray be defined rpughly as what could ulti- - i
mately be implemented on a mincomputer class computer. The instructional T
facilities are clearly key in proyiding access for inexperienced users.
The best way to perform v in our opinion, is through - .
y p this e aluatlon p ’ g 4\:\\ ~—
actual use in ar experimental 1nterface. . . ' N
. T
Subsidiary and longer-range qtudies, as suggested ir the body ' .
i ' ’ i -
of this report, are also very important. To ‘reiterate and extenc a few
of 'these areas: )
(1) Further exploration of the Master Index and Thesaurus
concept, including automatic selectiqn of data bases
and searches. oo '
(2) Further study of retrieval network software archi-
tecture including protocols and user/server gfograms,
(3) Further analysis of cost/benefits effectiveness, - .

expecially -for the more ‘advanced " functions of the
\ interface.

(4) Continuing analysis of inter-computer and network
communications possibilities. . '

(/’ (5) Extending study of how retrieval systems could be /

N modified, or developed from scratch, so as to per-

form better in a network environment. .
Ehere are

: (6) Con51derat10n of the question of whether
. actual advantages to having different retrieval
. ‘§ystems.

) (7) How is design affected by an operationalfmany-user

‘ environment. . /

(8) To what extent can the interface development help
Qalnt toward retrieval standards?

M

J: ,
(9% to integrate the retrieval function via nét-

. worklng into the more general information transfer
Ty and general information processing realms.

2
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~ . i
(10) What special problems will be faced in going from 1
a research to an operational environment; e.g., j

(a) who would administer the interface?
(b) how would payments be handled?

(c) what changes in existing system procedures
would be- advisable?

6.5 Conclusiong
(3

Continued research on the networking of heterogeneous ihteractive

inforration retrieval systers has lent further credence to the belief

in the value of a virtual-system, corputer interface as a means tg

achieve the ﬂetworkin@. In part, the evidence for this result-has come .

from 7he developrent and initital testing,of an experimental iﬁtefface

called CONIT, which contains the basis for a common cbmmand and response

language and an initital instructional mode. CONIT enables a user to

select one of four diffe{ent re;rieval systems to which CONIF auto-

matically connects, and to perform many of the basic retriewal functions

of the sysfem using the common language. ) s
Our researeh has suggested that a practical, operational inter-

face might be developed which would add perhaps 20 percent to the com-

puter costs for online retrieval but relieve the need for a trained

intermediary searcher. Such anVinterfaée might be most cost effective

in the near future if it emphasized access to mbst, but not necessarily

all, existing functions of several retrieval systems for the inexperienced

end user. i -
P%ég?ess has also been made'in the analysis of the important

components of retrisval networks, especially a command 1énguage, net- -

work structure, and requirements for ease of use. Fruitful areas for

additional efforts have been outlined includ{gg the study of a number

of research issues that have been uncovered but not fully resolved in

the work by us and others. These issues include (1) the extension of

interface capabilities into a more fully virtual system by such poten-

tially powerful techniques as a Master Index and Thesaurus and (2) the /

Ay
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the design of interface structures so that they fit in with, and enhance,

the newly emerging networking software and hangare technologies and
other effcrts toward compatibility and standardizétion in retrieval

i
and other information processing areas.
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\ 1 APPENDIX A
\ SAMPLED USER/CONIT DIALOG

a . .
P N - ~ . v . . ‘
This appendlx lists excerpts from dialog between a user and CONIT

rELeh are antended to illustrate various facets of the interface situation.

-

e

Y4

e excerpts are reproduced from computer terminal printouts w1th some
duction in size. Annotations by the authors have been added to help

reader understanding and are enclosed in boxes. Excerpts form a continous’

dialog except where elllpses (...) dindicate some dialog has been taken out.
/"'\

Fach‘affigfsgt session is so indicaged. i

&

The first three pages xcerpts (A2-A4) show a 9Q551on with a

o~

very simple round of selectifg systems, data bases, performing searches,

and getting output. Latt sessions (pages A5-A20) explore some of the
5 .

»

more involved considerations.
The firit page is additionally annotated to show the origin and

processing of the messages. User commands are underlined. Messages

originating from CONIT;have a single line alongside them in the ma;gin.

Messages originating from a ret;ieval system that have been translated

(at least in part) are inéicated by a double line in the~gargin. Messages

without any markings originateé in retrieval systems and wera(passed

through by CONIT with no translation.

-
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—————

i

7 .
i

conit

Welcome to CONIT. For help on how to use COMIT youfpay type “help'
followed by a carriage return; otherwxse, you may no e any CCYIT
command, o« ‘
USER:": - ,
pick suny . :
e o  successful. - INDICATES SUCCESS IN'ATTACHING TiP PORT
SUMY/MELLINE:: '
Commeetion completed. [INDICATES PROPER INITIAL RESPONSE SEEN
$S 1 is number for your next search set. . 7
suny is connected succeésfully INDICATES LOGIN COMPLETEDJ

You are now speaking in CO!IT (THESE MESSAGES, AND OTHERS, COULD BE IN
BETTER, MORE VIRTUAL FORMAT AS DISCUSSED

USER:: lthEPORT)

find radiation

SUMY/MEDLINE:

Your scarch resulied in setl which contains this many documénts

SS 2 is number for your next search set.

.

N

.

(2€84)

USER:: s
show title docsl-3 ,
¢
SUMY/MEDLIMNE: ' . .
1 .
TI - :STATISTICAL EVALUATION OF LIGHT PROTECTIOM FACTORS:
2 : . ' o
TI - PROGMOSIS AMD POST-THERAPEUTIC FOLLOW-UP OF BREAST CANCERS BY
THERIMGGRAPHY . .
3
I - MICROVAVE THERNMOGRAPHY: A METHOC OF DETEETING SUBSURFACE THERMAL
PATTERNS. ,
‘ :
SS 2 is number for your next séarch set.
e ms [LOCKHEED DIALOG SYSTEM PICKED |
sent  [INDICATES LOGIN SENT |

HOST IS OHLINE
$84868¢9 | RECOHNECT @ 15:53:05

) ' \

MEW FILE - DISSERTATIOM AB§: - SEE 7MEVS
. : \

USER::

pick data eric

<EILEL | 137
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k4

EJ121508

*YOU ARE OM L{*IE L8A . . .

File reset: ERIC FULL-TEXT EC & EJ DEC-7

USER:: \ -
find radiation \ .

Your search resulted in set2 ° 454 RADIATION (PROCESS OF ENERGY , )
USER:: @ CANCELS LINE |-
show docs3show title docsl-3 TO THAT POINT

c . ’ NOTE SPECIAL AND IMPORTANT
Msg from 1:DIALOG GOI'IG COWUN FOR THE DAY MESSAGE IN LOGIN

IN 5 MINUTES
1 —
EJ121600 ‘ :
Solar Heated Homes: They're Here

2 ~
A Course in Nuclear Radiation for A1l High School Students
3 ‘ - [

EJ121506 . St
Energy Altfrnatives ‘ / P

USER: : .
pick sdc [SDC ORBIT SYSTEM PICKED

sent ’

' N

HELLO FRO!t SDC/ORBIT.
YOU ARE NOW CGHMECTED TO THE ORBIT DATABASE

SDC/ORBIT: .
[ X X X1 . .
T ODAY ONLY: GEOREF AND APIPAT WILL NOT BE AVAILABLE.” SORRY
FOR THE IMNCONVENIENCE. .
wane ( _ .[NOTE SPECIAL MESSAGE |
SS 1 is the number of your next SCC/OR3IT search set.
T .

USER:: .
pick data ntis . v

\ Ve - .
SOC/ORBIT: \\ .

T QE TIME IS NHOU 6 :56 P.t¢. (EST), 01/16/?6
YOU ARE MOV CGHMECTED TO THE NTIS DATABASE.

SS 1 is the numbi;,of your next SCC/ORBIT search set. ~ .
USER::
find radiation
. .
158 - o _
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- " ~4DC/ORBIT:
SS 1 Is resulging set contalning this many documents:(21223)

. 8S 2 is the number of your next SCC/ORBIT search set. .
USER::

show title docsl-3

\

. . *
//9/0R8|T \\
" 7 TI - Results of thre Lyman alpha "easurements of the Satellite Pial ¢
//// Ergebnisse der Lyman-alpha !essungen des Satelliten Ciatl
>
Tl - laterials [ata Retrieval at Estec '
T - Angular listributions cf Electrons of Eneragy fsub £ GrEater ?\ap
0.06 l'ev in the J ovian l'agnetosphere .

SS 2 is the number of your next SCC/ORBIT search set.

USER:: ‘ .
pick nlm
sent . s

LOGOM 1! PROGRESS AT 18:59:30 OH JAMUARY 16, 197¢

*xx BACKT72 AT nL!" AMD SUIY CCYMTAIMNS 1972 CITATIONS QULY.*#» .

TOTAL ACTIVE TSO USERS: 06 . N
READY ‘ — .

TSO LINE 07E
ELHILL3 IS-HO0T AVAILABLE AT THIS TINE, D\lOTE IMPORTANT MESSAGE

READY .‘~\
USER: : CONIT DOES NOT YET RECOGNIZE UNAVAILABILITY
pick suny MESSAGE AND GETS CONFUSED. ANALYST GOES ,

INTO TRANSPARENT MODE TO CARRY OUT TASK
"MANUALLY" (WITHOUT TRANSLATION)

Can't log off nim

USER:: ’

s sp host .
Transparent mode. All of your input vill now be sent directly to nlm without
Interpretation,except the 'speak conit' command which will cause COMIT to
resume interpreting your requests. _

USER:
logoff , - -
\.
LOGGED OFF TSO AT 19:03:37 OM JANUARY 16, 1976+
DROPPED BY 1OST SYSTEM
PLEASE LOG It ¢
USER:: ' .
. sunylb - ¢ ) .
Ls~.‘ y
PASSWORD : ben ' .
o & o . B
~131-
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4
. NEW SESSION
) . i > .
PICr LATHC ’
PECV\. ST FUS [CIHIZSTIO REFULED oW FORSIG HOST. N

POFT L3 U NMAEIILHELEY 9105 98 T POFT
TP TRCHINENT Sdocessfuc. SECOND PORT TRIED

YAU OFE NUY DRERF THG st COHIT WHEN ONE UNAVAILABLE

LEF

LI OALL LIST STATUS

THID T 927TSm CUetEnL PLY L CLEETIL f2-— 1L Tre

ITHIA 2wITEFS CURFENTLY LOGGED 3160

HiCn e

YL RRE HOW =SERRLNG I CCHIT _I-UIGURGE

TAUF CIFLSG CiTk TTT 1 o 1o ZTEECYr - DHEDSe ¢ ULEf- MUDE

Tag Fro e 717 morTs @RS s rTeCHED! . '
fad g BEPEF Ll SN N ,

Tns TOTTHE L SR N RO X .

TR LIST COMMAND TRANSLATION TABLE

LT NOTES: (1) OLDER VERSION THAN N
Do L APPENDIX C; (2) NO RESPONSE

THOS LT TES RS Lo LmaITTE L ppaANSUATION TABLE AT THIS POINT

P L yaTngT .
1y ioT=Esd , )
PICE CATATE PLRIN 10 Tk T . - oo
o LTRSS s . ) )
FIND AUToOr TCUTHUR ' . .
FIJD =IueJacci + . ) ,
CamME TiE TIiTI7 ;
I ToTERN0 o0
AN O SCTE .0 HOT )
COCS=E PLrlbl 1l ©Qcs” . ‘ T
L} N .
e s , . '
FItD F-IDIRT IO CFdCETs
A\ “
VI mEAsCHE Ll Wouk RemnziT LRIECT sADIiaT oM SFFECT+E Fautho o
OOCUMENITS THHT AFE Nt wIUR LUF&ENT”LIET. .
VAUR MEW CUAFENT LIZT 12 t@amec =l - N ]

FeRDee

ImEFs ¢
EiEln ]

{. JacumicnT kR0 LuRFENT TRENDE HUTW‘;mlmDLFMmEUWMHLumEEFF
PEESTURE ''C:JEL IFFACIATION SrFECTos Cezmnmces WLFLS Foztove JoJ

A

s, DmcumenT  tif LinAToo ITENTITY COHTFOL CEVICE UTICIZING JF ICHITED
e ® -

. i'n
FRETICLES sUSPEILED Irt A Gl FRWNErs S F . 0 Dnoenmos 3
FERCes . . . .

LEFe

! 14:)
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TH=TITLE: :
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pick medline [ NEw SESSION |

Attachment syscessful.
Logon to h6st started.
B . p L
LOGON IN PROGRESS AT 14:56:52 ON JANUARY 14, 1976
NO BROADCAST IMESSAGES N
- Response not yet recieved from medline mMEOUT MESSAGE FROM CONIT
: Shall | continue listening?
Typé yes or y to continue, no or n to stop or dis to disconnect host,

Y
TOTAL ACTIVE TSO USERS: 44
READY

TSO LINE CFA -

HELLO FROM ELHILL 3.
YOU ARE HOW CO!NNECTED TO THE I'EDLIME FILE.

MEDLINE:

.SS 1 is-the number for your next MEDLINE searcﬁ~§ét.
You are now speaking in CONIT

USER:% ) —

show data B

MEDLINE:

YOU MAY ACCESS THE MEDLINE, SDILINE, CATLINE, MESH VOCABULARY,

JOURHAL AUTHORITY, HANE AUTHORITY, OLD *'ESH VOCABULARY, AVLI‘tE,

CANCERLINE, CHLEILI4E, TOXLIME, CANCERPROJ AMD EPJLEPSY FILE SETS.

YOU ARE, tOW CONMECTEC TO THE 'EDLIME FILE.
i

SS' 1 is the number for your®* next MEDLINE search set.

.- USER::
pick data sdiline . °

‘ MEDLINE: : .

35 USERS LOGGED IN PRESENTLY: ;
. YOU ARE NoOW CONMECTEL TO THE SDILINE FILE. '

SS'1-is the number for your next MEDLIME search set.

USER:: .
- show index radiation ) . y .

MEDLIHNE ;

POSTINCS - TERM .. -
1 RADIATE (TW) - '
- , RACIATIMNG (TW) . . oy
R 2 RADITATIOM (Mil) s
’ 15¢ "RACIATION (T\!) . . ' '
v 23 RADIATION CHIMERA (MH) - %
To see more type 'show more!. ’ . .
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USER:: ’
show more ) !

MEDLINE . : <
POSTINGS TERM
37 RADIATIOM DOSAGE (HH)
167 RADIATION EFFECTS (1'H) .
26 RADIAT!ON GEMETICS (M)
20 « RADIATION IMJURIES ()
14 RACIATION IHJURIES, EXPERIMEMTAL (+'H)
To see more type 'show more'. N -
. ) 3
USER::
find radiations [ USER-GIVEN-STEM SEARCH |
2 )
. MEDLINE:

Your search resulted in setl which contains this many documents: (349)

SS 2 Is the number for your next MELLINE search set.

USER::
e o 0
find skin+
7 %
" MEDLINE: - .
Your searchk resulted in set2 which contains this many documents: (700) {

SS 3 is the number for your next MEDLINE search set.

USER:: .
4 e o . . ' s

" find tissue+ . .
v &

MEDLINE: *
Your search resulted in set3 which contains this many documents: (1057)

SS 4 is the number for your next MBPLIMNE search set.

USER:: | 3 !
5 o set3 ator set2 | # CANCELS PREVIOUS CHARACTER )
-, ’ # -
MEDLINE : ~ C '

Your search resulted in seth which c6ﬁtaig§ this many documents: (1665)
' . ~ -

,SS 5 is ‘the number for your next MECLIME search set.

USER:: . ' ~

» combine setl and setl ]
N . - . -~ < - +
MECLINE: ‘ C : : Co

Your search resulted in set5 which contains this many documents: (61)

v ’

SS 6 is the number  for your next MECLINE search set.

. USER:: ' } . ; . .
: . . " -138- ;
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show tlitle docsl-3

MECLINE -
1 - 1
TI - ¢<(Statistical evaluation of light protection factorsé¢>
2 . : ,
Tl - Prognosis ahd post-therapeutic follow-up of breast cancers by
thermography. .
3 —
Tl = Microwave thermography: a method of detecting subsurface thermal
patterns. )

SS 6 is the number for your next MEDLINE search set.

USER::
show abstract docsl-1

MEDL IHE :
D B . » ’
1
“ AB - The protection/ against erythema belongs to the cosmetic effects , .

which lend themselves to mathematical treatment. It is
demonstrated <= on the basis of the optimal definitions ziven by
Ellinger and %chulze -~ that the calculation of the mean value of
the llght-prokectnon facter ™ as bitherto in use, does not
correspond td the real freauency~distribution. 0n tre contrary
there ex:sts, independent of the radiation source having. sunlike
characteristics and of the distance from the radiator, a
bnnary-loyafnthmnc standard distribution. YWith reference to the
gradation principles of the human skin a trensfnrmwtnon cf the
pertinent differences of area is necessary first, i.e.”a
transformation responding to the Caussian standabd distribution
principle. Tables are .presented concerning the transformation and
the practical evaluation of the tight-protectiopn factor M. By
: aid of these tables a standardization of the factors: N preasured.
by different authors has been attained as well as a standardized
. statistical-mathematical analysis. The investization of the .

threshold dose producing erythema on the unprotected human skin

has revealed a superposition of three frequency-distritution

types (shoving logarithmic distribution, toc) having .different . ,

standard deviations. The results of this entirely statistical -

classification permit a safe forecast: the sunburn protection

inherent in the human skin is compounded of several contributing

factors which are interconnected multiplicatively, not

additively. s

SS 6 is the number for your next MEDLINE search set. ) .

USER:: - o0 ’ .
st system ° [SPECIAL TRANSLATION TABLE SET FOR TEST | )
: L o 0o 0 o . ' .

USER::
“open skinrad =~ - [OPEN FILE NAMED SKINRAD FOR SAVING |

File has been opened. . -

. % ,

USER:: . . — .

save _ SAVE (=FILE) NEXT OUTPUT IN SAVED FILE 5

USER:: "
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A-13
- - ‘ //
st med [RESET TO REGULAR MEDLINE TRANSLATION TABLE1
show title docsl- . //
MEbLlNE: p
1 - . ’ -
Tl - é&<Statistical evaluation of light protecticn factorsé>
2 .,
< T - Prognosis and post-therapeutic follow~-up of breast-cancers by

thermography. —

Sgﬁs is the number for your next MEDLINE search set.

USER:: .

pick data cancerline

MEDLINE:

27 USERS LOGCGEC IN PRESENTLY,
YOU ARE NOW—€GHMECTEC TGO THE CANCERLIME FILE. ‘

$S 1 is the number for your next MEDLINE search set.

~

USER::

.

find skin and radiation

MEDLIMNE:

-

Your search resulted in set2 which contains this many documents: (289)

SS 3 is the number for ycur next MEDLINE search set.

, USER::
e o 0 \
show 1=~ [ MIXED CONIT AND ORBIT COMMAND |
LN A
MEDLINC: ., . ‘ .
1 .
AU =~ Shelesh%o PV Y g
TI - CLINICAL, '1STOLOGICAL AMD HISTOCHEMICAL DIFFERENTIATION OF
PRECAICCROUS CONDITIONS OF THE SKIN
SI - CARC/74/03302
SO - Vestn Dermatol Venerol®; 103:24-28 1974 A
SS\S is the number for your next MECLINE search set.
" USER:: S . “ .
st system . ;
USER: : N - .
showlsave ;
USER:: . ' ] 4 '3

st med

g
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USER::
show title docsl-3 ; ’ ) *

. - e . . ~ ' ,
MEDLINE: 7 . '
1 —

— T4 = CLINICAL, HISTOLOCICAL AMD HISTOCW’N)CKL DIFFERENTIATION OF
PRECAHCEPOUS CONDITIOHS OF THE SKIN.
N . . _ . j
TI - PMINIREVIEVW., REPAIR OF DNA IM MAMMALIAN csu.s./ \ 7
3 -~
TL - IMMUNOLOGIC ABHORM'ALITIES 1M HEAD AMD ‘MECK CAﬂCER. .
§S 3 is the number for your next bﬁDLJﬂE E;arch set. ’ )
USER:: ’ ..
st mfsystem. / . “
-USER:: - .
view skinrad ' ,
skinrad contains 29 lines . .
~ M P 5
U§ER: : REVIEW SEARCHES IN 2. DATA BASES
view lines 1-29 IN SAVED FILE
/
MEDLIMNE: .
1 ) . . A -
Tl - ¢(Statistical evaluation of light protection facforsed
2
T! - Prognosis and post-therapeutic follow-up of breast canc&rec b
thermography. p . .
$S 6 is the number for your next MEDLINE search set. N
USER: ’
. . <
MEDLINE : ' -
v ¥ N
"
. T - CLINICAL, HISTOLOGICAL AMD HISTOCHEMICAL CIFFEREMTIATIOM OF
{ . PRECANCEROQOUS CONDITIO!S CF TIHE SKIN.

b . 2 R - .
TI - MINIREVIEW, REPAIR OF DMA #N MAMMALIAN CELLS.
3 .

- TI - IMMUNOLOGIC ABHORIMALITIES IN HEAD ANMD MECK CAMCEP,
SS 3'is the number for your next MECLINE search sel.
USER: .
N N »

.USER:: . ! ’ ///

' shou |s not a legal COHIT comrmand. ’ TABLE SET, N
Type explannwcommgnds for a list of commands. -
USER:: . '
st med ] * o) .
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A-15 ' st . [N

¢

USER:: .

show ‘news

'MEDLIME ,IEVS, DATA' )
14-JAN - [N AVLINE PRINT DETAILED COES MOT AND WILL NOT PRIMY
ABSTRACTS. THE EXPLAI' UNIT RECORD IS IM ERROR AND WILL
8t CORRECTED, . : g
"ERER Nl

13 JAM - LNTIL FURTHER NOTICE, IM THE AVLIME FILE, TEXT
WORD SEARCHING 1S 'IOT AVAILABLE CH CORPORATE NAMES

- AND SERIES THFTLES.

RERNER

12 JAN - AVLINE VILL BE AVAILABLE JAN

JAN 12 AS PREVIOUSLY AMMOUMCED.

13 AT _NLM OMLY; ANC MOT

wewbR .
12 JAM = SCILINE AT LY AMD AT 3uUtY OV CONTALIMS FEB iV
« CITATIONS, PEDLINE AT ML AMP PMEDLIHE AT SW'Y NOW
COMNTAINS IV CITATTQHS Fror JAMN 1974 THrU FEB 197€.
BACK72, AVAILASLE ‘THRU OFFSEARCH AT *IL* AND SUNY,
POV HAS 1972 AD 1973 CITATIONS 1M THE DATA TASE.
THE 1976 t'ESH SHOULC IOL L USED WVHIEN SEARCHI'IG AT
"ML OR SbuUly,

Tt nen .

- THE EPILEPSY DATA BASE IS rOW AVAILABLE TO ALL
U.S. FED!IIME AMD TOXLINE USERS. ENTER "FILE €PILEPSY.
FOR SEARC!ASLE ELEIENTS EMNTER MEXPLAIM UMIT RECORD,
THE SEARCHI'IG CEEAULT IS T ALL. FILE COMTAINS 16231
- . RECORDS FROV 1945 TO 1973. ,
hatn '

IF YOU HAVE TROLUZLE bSI”C OH-LINE FILES AT MNLM CR SUNY,

6 JA

POTILFY

MS GRACE I I.CCARI, {'EDLARS P'AMAGEMENT SECTIO!N (301/436-6143).
EVENTIGS CALL THE 4Lt COFPUTER ROCH (301/654-6422), OR
THE SURY COMPUTER ROOM (518/u7u7?%21) v .

TSO LIMNE OFA - ' * .
MEDLINE: ’ ‘ .

¥ S
SS 3 is- the number for your n ext MEDLWIE search set.!

2\

,COVERAGE/CURQQMCY

USER:: .
show data all . .

'MEDLINE.FILES.DATA'

DATA BASE  TOTAL RECORDS  ENTRY CATES
. #BACKES 545,463 €51113-681111  JAN 6€ - PEC €8
BACK69 649, 3u¢€ 681117-711117  JAM €9 - [EC 71
BACK72 - 449,361 711130-731116  JAN 72 = PEC 73
*CATLINE 155" 277 1965 - 9 JAM 1976
*CANCERLINE . 145,383 JAMN 63 - DEC 7%
#CANCERPROJ ‘5,517 | o 1974 -"1975
*CHEI'L1IE 76,955
*EPILEPSY 31 %gus - 1973
*JOURNAL AUTH 13 _1974
MEDLI'IE (MLM)- 436,937 731130-760102 JAN 74 - FEB 76
MEDLINE (Suny) 486,937, 731130-760102  JAN 74 - FEBs 76
MESH. VOC 13,624 1975
*HAME AUTH L -
SDILINE (L) 21,138 751210-760102 FEB 7
spilLInE (suty) 21,138 751210-760102 FEB ’75
*TOXLINE. - 294,013 y
CBAC 14€,805 © 1971 7 MID=DEC 75
TOXBIB 64,007 1971 + LEC 75
IPA 2§,088 . 1971 4 SEPT 75
HEEP 44, 50u S 1971 -y SEPT 75
HAPAB/PESTAB 10,251 19 ‘T071= June 78
: -142-
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L ! ]
: "EMIC 7, 5! E 1971 -
*TOXBACK 186,248

1974

- 1970

1970

1970,
1970,
1970

CBAC qo,gz P ¢ 1965
TOXBIB 60,229 ) 3 - 1966 -
8,594 \ 1970
3,876y ’ 1972
7,221 1966 -
5,765 . 19¢€8
HAYES 10,0&3 © 1930“*
LEX T3 ,
1) = = FILES AVAILABLE AT NLI* OMLY. >
2) THE BACKXFILES ARE AVAILABIE OMLY THRU OFFSEARPCH,”
3) TOXBACK IS AVAILABLE Q!LY THRU OFFSEARCH AT MLM
TSO LIME OFA X ‘ )
. . L
MEDLINE : 4 S Ce
SS 3 is the number for your next !MEDLINE séérgh,set
USER:: ‘
speak monioctrg
USER::
speak menitor
From CONIT: MONITOR MODE ]
You are now speaking in MONITOR mode - -
USER:
pick data medllne N
From COMIT: . ’ )
sent Cot ‘3'
From CONIT to medline T J
MUSERS"M"FILE MEDLINE /- [
IS ‘ \
|
From medline: .
¢000¢023¢021 | OCTAL CODES OF FORMAT CHARACTERS

From medline: |

¢023¢021¢261 . . e '
From medl ine: ‘ ) ‘ ‘
PROG: " [RESPONSE FROM MEDLINE |

peoLime: TRANSLATED RESPONSE FOR USER]

MISSING COUBLE- QUOTé MARK. 4

From medlnne

37 USERS LOGGED I:1 PRESEHTLY
37 USERS LOGGED I} PRESEMTLY.

. From medline: \ .

YOU ARE MOV CONMECTEC TO THE MEDLIME FILE.
YOU ARE 'OW COMNECTEC TO THE I'EDLIME FILE,
From medlipe: | -

~

v , |
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pick Ims NEW SESSION :

sent . LOCKHEED DIALOG PICKED
- HOST IS ONLINE .

$$88¢888  LOGON © 7:36:13 &

FILE 32 (METADEX) CMLI™ME : - .
FILE 35 (CISSERTATICIS) OMLINE

. USER::
show data

o Ld
-ERIC: EC, £J .
~CHEIICAL 53T7ACTS CO'ICEISATES
~EXCEPTIC AL CUILTRT' ADST.
-0l0S1I5 PrEviIEess f
=TS . . :
-G50CIAL SCISTANRCH
-CGOt PENCCIX (Ll) 3 - AIM/ARE : .
10 -HAL/CALY 11 -FSYCH AZS
12 ~INSPEC~-f 1¥YSICS ﬁ‘

€O 1 Oy 1 £ AN

13 - 1'ISPEC-TLECTROYNICS/COI'PUTEPRS '

14 -ISt'EC 15 =ACI/IMFOFY

16 -PTS CHII'/ECLECT. ! ¥T. 1LST. >

17 - PTS LEEKLY Ci*&, TFA, AND FuS ’

18 ~-PTS FaS 17 - PTS CIY

20 =PTS 0Or. ZTAT 21 -PTS FOR. STAT

22 -ElSYour search resulted in set 23 -CLAIMS-CHEMICAL -
24 -CLALS-GES )

26 -FOU!DATION NIPRECTCRY

27 =FOUIPATIC .CRAYTS 1'MGEX , v

28 ~CCEAMIC AZS 29 -LETECR/GEO ABS . .

32 -I'CTALEX .
34 -SCISEARCH 35 ~CISSERTATIOHNS ‘ ;

U§ER:: -
pick date ntis PN .

LSER::
*

.

- ¥
%
5

JFILEG .
Event: Time, SearchTime,late,User#, Cescr,Mocs, FIPe - .
End: 72:49:25, 013, 21,01/19/7¢, 0108 0000 0000 01 ot o o
File reset: NTIS 19€4-1976 1S5S 02 - B .

USER::
show index skin .
\___R_ .

Réf\\lndexzterm . Typdg ltems RT
El SKILLS CC'IVERSKO!

€2 iru ------------------- -1
E3  OKH P ERw==--mecfommmee e 19 ,
Et  GKIMMERS-=-cwado—- - 4o ' : .
ES  (SKIMtIHC--tmmmmuae ------ 11
I AL e 2231 . ’
E7_/ SKIM (ANATOMY)===--mmum- 28 .

— SKIH (ANATOPY)Y  24~-=a--- 1




‘/EQ SEIM (BIOL)==mmmmmmmm e 8
E10 SKIHN (STRUCTURAL I'ENSERY 29 )
E11l SKIM A3SORPTIC=-======== 8 .
E12 SKIN ANALYSORG-===—=-===- 1 '
E13 SKIiHl DE'IfS=w==w==e=====-=- 1
E14 SKitl CAHCER==e====e-e—we 3 , , 1
E15 SKIN CISEASES-—==s=m=-==- 57
E16 SKIHl EFFECT=-=-=-==cw=r=-== 16
E17 SKIN FRICTION=wevecenw~e" 567
E18 SKIN FRICTICH DPRAGw-=---~ 3
£19 SK1! FRICTIC'! CACES====~- . 1
For more type 'show more' .
USER:: e R
find sinf?kin t
Your search resulted in setl 2231 iKIH L

USER:: *
find radieistion

Your search resulted in set2 353C5 RATIATIOVM

. USER:: i
combine setl and set2 ’

~

Your search resulted in set3 203 1#2 .

USEPR::
show set3 title docsl-3

1 : .
LA-UR=75-1633 MTIS Prices: PC$3.50/1'F£2.25 “_\\\‘
, Meson Radiobiology and Therabdy .
Aug 75 2p
2
C00-236€C-4 NTIS Prices: PC3.50/MF462.25
Damage and Repair in Skin Fellowing Exposure to nadiocactive
Part;cles. Progress Report for the Support Period Ending 31 July 1975 °
1975 §p .

3
‘PB-246" 283/6ST MTIS Prices: PCS3.50/0F¢2,25 o ’
. hethods for the Production of Interferon in Cultures of Human:
Diploid Cells .
See also PB-233 (G53.
20 fFeb 75  21p

USER:: ~ .
> nf skinrad
File has been opened.

[REOPEN FILE FROM PREVIOUS SESSION |

.

SéR:: R—
r//}\‘/iew skinrad
skinrad contains 29 lines
USER:: . REVIEW PART OF FILE (MEDLINE SDILINE SEARCH) |
"lines 1-9 i E : ( - [ _)]
MEDL INE : 153
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A-19

1 . K
TH - ¢<Statistical evaluation of light protection factorsé)

v

2
T =~ Prognosis and post-therapeutic Follow-up of breast cancers by .
USER: : 5
file
{SAVE ONE TITLE FROM CURRENT SEARCH |
LSER: :

show titse*set3 title docs2-2

ld

2
C00-23¢¢-4 LTIS Prices: PCSB.SO/HF=2 25 >
Camaze and T epair in Skin Following Exposure to Radiocctive
Particles, ®razress Neport for the Support Period Ending 31 July 1975
1375 gp, —
LSER:: '

pick data 34

LFILE 34.
Event: Ti~e, SPGFCLT‘””,LntQ Lser#,lnescr,Cccs,File
End: 8:64:35,015.23,01/123/76, 01u8 0002,0008,06 g e,

File reset: oCISEAFCH 74=75 K48
LSER:: .

find radiation and skin

Your search resulted in setdl 27 RADIATIOQM(F)SKINM
USER:: .

show tit###set3 title doecsl-3

1
’ 9133€5 (*22not cnlinexrs)

ERROR DUE TO ASKING
913828 (*+*not onlinexs») FOR SET NOT AVAILABLE
FOR CURRENT DATA BASE

2

3
313168 (2**nct onlinesx2)

USER::
pick data physics

JFILE12 g
Event: Time,SearchTime,late, User#,lescr,locs,File
End: 8:07:09,%02.51, 01/19/76 0108 0002,0000, 34 N . o
File reset: IJSPEC PHYSICS 70-75 ISS 23 s

USER::
find radiation and skin

“ . M >

Your search resulted in set5 16 RADIATION(F)SKIN '

USER:: ‘ | , -




* A-20,

show set5 title docsl-3 o

1 g f
816773  A7574533 :

AN INTEROCH'PARISO'  OF RADIOPHARIACEUTICAL KIDMEY KIMETICS 1' THE
NOUSE . . .

2 | ' . ro '
804602 47567479 - exe
THE EFFECT OF 10NIZIMNG RADIATION 04 PROTEI™ FETABOLI S 1 STORED RAT -
SKIN , , L

3 - . : - . . : « -
801027 17563291 ‘

HEAT BALA'ICE AND THERNAL RESISTANCES OF SHEEP:sS FLEECE » .
USER:: . -[SAVE TWO TITLES FROM
File g . PHYSICS ABSTRACT SEARCH
USER:: K

show setS ticle docs2- 3

2
804602 A756747G° .
THE EFFECT OF IONIZING RARIATIO!N OM PROTEIM MPETABOLISH IM STORED RAT .
SKIN ‘ .
S < 3 - ~ T
801027 A75€3291. ‘
HEAT BALANCE AD THERI'AL RESISTANCES OF SHYEEP:S FLEECE

USER:: ' :

view skinrad . ,

skinrad contains 47 lines -

USER:w _REVIEW LAST 2 SEARCHES IN NTIS -

lines 30-47 AND PHYSICS ABSTRACTS DATA BASES

2 ” ‘ ‘. . k. N '.

C00-2366-4 HTIS-Prices: PC$3,50/1'F¢2,25 - )
Damage and Repair in Skin Following :Fxposure to Radioactive .

Particles. Progress Report for the Support Period Ending 31 July 1975 . -

' 1975 §p ‘ ’ . ; . )

? . . . . . v

2 ' ‘ L . *

80LE02  A7567479 ‘ s ‘
THE EFFECT OF I1OMIZING RADFATION ON PROTEI* METABOLISH IN STORED RAT —

SKIN . .

3 ’ )

f 801027 A7563291

HEAT BALANCE AND THERIAL RESTSTANCES OF SHEEP:$ FLEECE

4

-
.« s . -

USER:: oo ' ' O
find sKiA ) . ‘
~ e

{4 . o . . , oA

. ) ) . .

i . . -
Veatue caoasvAh vanalpnd 1w n—\bca TLL Cvia -
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LT ™ " e APPENDIX B
=
. & » .
. . CONIT INSTRUCTIONAL MESSAGES .
3 .
\ ¥ ' !
" \ ' This aprendix lists the various instructional messages a user can

. :gequestfcurrently in the éxperimental CONIT system. The initial "welcome"
meésage a user sees when firét entéring CONIT is shown first.to provide ”
sole context. Following that is listed the regponse to various instruc-
‘tion requestihg.commands. Thesé chmmands include the 'help'\command and
the 'explain' command. As exglained‘in Section 2.1, the 'explain' command
narie (abbreézétion: 'e') 1s followed by the name of some concept the user

, . wishee the. COUIT system to explain. ’ N

A The listings are copied directly from a computer termipal.print—

out so as to give the -format exactly-as a user would see it, except that

size has been reduced by 20 percent. Another exception ié that the user
commands have‘beeh underlined for clarity. The conclusion of a CONIT
response is indieated by the user prompt (USER::).

. It-is to be poxnted out that these messages represent our f1rst

attenpt at' an,lnstructloﬂal ‘dialog for CONIT Experiment fand énaly51s

have suggested general_pr1nc1ples ahd particular modifigations we would

. " . propose, as indicated in the body of this report.
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Aruitoxt provided by Eic:

*
*

Lielcore to COHIT. For help on how to use CONIT you may type 'felp!

. . .
followed by a corriage return; otheruise, you mey nowv type any COMIT comnand.

[N s

USER::

help .

In order to zet information about hou to use CONIT you type the

cormand name ‘explain' (or just e)' folloued by the name of* the’ concept

you want explained followed by a carriaze return. For example if you type:
explain start

you will get an explanation of hou to start to use COMIT, If you type: .
e concepts .

You will get 3 list of the concepts you can have cxplained.

USER::
e start

EXPLANATION OF CETTIMGC STARTCD

To gét started you pick a retrieval system to scarch in-by typing the

command name 'pick' followed by the system you want. e.g. if you type:

pick medline
you will get connected to the !MSDLINE system. Cther systems you ray pick
are sdc, Ims{Lockheed), and intrex. ; '
After ‘connecting to a8 rctrieval system you may find out vhat data bases(files)
are available by typing 'shou data'.

USER::
e concents
LXPLANATION OF COMHCEPTS
To have a concept explained type 'explain' followed by a co~cept name

Some concepts you can have explained are: “
COIlCEPT HAIE COMCEPT .
conit Short introduction to COMIT system.
start How to start running CONIT
comrmands List of COUIT conmmands
cenverse How user and CO!lIT converse: the mechanics of the

, interacting dialog.
Explanations are also available for the individual commands.
USER::
e donit
Explanation of COMIT
COMIT is a system that connects you to different infermation
retrieval systems and allous you to select andy database of any of these
systems to search (find documents). You can use a commen (COHIT) lanzuage
for giving commands or use the languere of the system you are searching in,

USER::
e converse )
EXPLAIIATION OF HOY TO COMVERSE VITH COMIT -
You tplk with CONIT by giving it commands. Each command consists of a
command name vhich may be followed by one or more additienal words to make
the meaning of the comrands clear. (Type 'eXplain commends' for details.)
To signal the computer that you kave completed your,cormand you 1'UST
strike the carriage return key; the computer will just wait until you do.
COMIT will respond to vyour cowrand vith sore masseme. To signal that
its messagzc is complete and that it is azain vaiting for vour cormand
CONIT will print the ‘'usar cue': USTR:: (just :: in terse mode).
You cannot rive a cormand until yon get the USER:: cue but, if you are
conneCted to COMIT dircckly thru IULTICS (not thru AFPANET) you call | V;
interrupt COIMIT in its processing of its last ccermand by typing they
BREAK key after which COMIT will ygive you & USER:: cue. ;
for other details, like hovw to string comrands tozether, type
- explain converse more ];5'7
N N
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e corrlaril_s - ) . .
EXPLANATION OF COMIAMDS .

The following is a list of CONIT cormmands.

Type 'exyplain X' , vhere X is command name, for further explanation.

HAME AESREV= ~  SHORT EXPLANATION . . ! ’
explain e Explain COMIT concepts. . j
pick p Fick a retrieval system and database to searth.
find Search database to find documnents. -
shovwy/ Show information on documents, daota bases, etc.®
combine ) Comblne sets of retrieved documents..

v speak <p Chanre command language or language mode,

ABBREV* = abbreviated form of cormend. .
. USER:: - ’ .
R e pick ’ -
EAPLANATIGI OF PICK COMMAMD .
v The PICK cormand is used to pick.systems and data bases to search in.
To pick a system type ‘'‘pichk X', where X is the name of tre system; c.g.

° pick medline §§
uill get you connected to the.MECLINE systen. Cther systems you may ck
are sdc, Ims (lockheed) and lntrnx.

To pick a data base type 'pick data X' vhere X is data base nare; c.g., 4
pick data ntis .
will set the I'TIS data base up. as the current one you can secarch (if.it )
is available). Type. 'show data' for list of datasbases that should be-
currently available from the currently connected system,

LSER: : - ) . . ) .
e find .
"EXPLANATION OF FIND COMMAND . '
1 The FINUD command is used to search for documents indexed under. :
a particular term. Type 'find X! wHere X is the term ycu are searching for. -
For example, » . . ” .
find transporation . ? '
. : find radiation effects ” ’

find enerzy conservation -
If you uent to knov whkat are alphabetically nearby terms under v.hich docurents
are posted type 'show index X'. .
For further information on hou to ‘mal.e part:cular searchcs, type explaln '
fincmore!', . N

-

. . .
-USCR:: . - . ) T oo
'e shnw ) ; . . s
APLANATION GF SHOW COHMAND : ‘ .
The shou conmand gives informgtion about documents that® baVQ been foqnd , -

in scarching, .about data bases, about index terms to search en, -atc. |
To have CCUIT show standard cntatuon'nnformatuon an. scrie of the 'last set.of
docuriecnts you have found just type ‘show '; ?ou may also be mere specsflc. ..
show set3 title dogcsl-b e
will cause the titles of the first &' (ocuments of .sét3 to'be shon té you.’,
fFor.‘more details on hciv to get docupent unforrathn type l'explain, sh~w docs'
tzanples of other information that cdn -be obtanqed are blVén belou- ’

COMBAND . BRIEF 'EXPLAIATION K T
shov data . 'Lists data bases currcntly avan]dble el g
shou systems . Lists systers currently availablef t | Lo,
show index % . " Lists iindex terrs alpkabrtically ncar X ) '\
show newus Gives nevs fror- connected system - .
For more details type 'explain shou data', ete. L i “ha .
| USER: : ’ ol o : . . .
° l'af_') R ’ : .o '
o / ' . 150+ ’ .
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‘conneccted data base; for exarple,

combine sct2 and not.set5 = -
will make a new set which contains docurments in set2 but not in sectS. .
USER:: A T
e speak t . . R . .

N e ;
e combina

CAPLALATION CF COMDIME COI'P'ANID )
The COLCINE command allows you to make Scemlean corhinations of the sets .,
of documents you lLave prievicusiy feund fren searchineg vour currnntly I

combine sct2 and setS ) -
will make a new set uvliich contains only decuments \hnch are in both set?
and set5, Similarly, .
combine set2 or sctS
makes a nav set vith all docuents frem euthor sct2 or satS. Alsn,

eXPLAIATION OF SPEAY COI'“\ID
The spealk command allows you to change the cormznd langlhane you are
using to speak to the currently connected system, Initially, the .
COMIT language is set:up. then you are connected to sorie host Jystum
you may speak to it in the cemrmon CONIT language or in the host language,
To speak in the host language type: k
specak host ’
llhen you are speaking in host languaze nc recgular CCUIT comrmands will he .
recosnized except one: .
speak conit

. .
s

which resets the lansuage to COMIT, : g "
lihen 'speaking in the COIMIT languaze you will get explanatory messazes
from COiIlITa After, vou become familiar with CCHIT you may wvant to have ' -

these instruction messages shortened., You request this by typing .
speak terge .

To resure more lcngtﬁy explanations type ’ . ’ \ si
speak verbose L. . ! ’
USER: : : o _ _ ‘

cspalin sunynews «

expalin is not a legal COMIT cormands

Type 'explain commands' for a 1ist of commands, . ' ) S
i Al ., ' N N ! . M
USRR: . . , o
“xpldun sunyneyis . . .

llewis Is not available from the SU.Y/!E“L!IC systom, to get news.
about all the fTDLlNF ?ystems, |nclud|ng SUY, 'pick medline' and - 'show, ncws'
£

v

SCR ) ! ot ' ' . © s

"

oxplatn news R / C o . ; >, :
COIIT, cannhot vyet. cxpiatn news t . ‘ .
Type 'explain concchs for a list of concepts Conit ‘can now explain,

. ! . \e
. ; . P e .
USER.. . ' . v f
R . - . v -
) .
. i v . ' '
. .
. ¢
. - . »
¢
. s
~ . .
. s
' ’
! - .
'
.
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4
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APPENDIX C

' - CONIT TRANSLATION TABLES

4
»
=5
B

- - This appendix lists the five pairs of translation tables regularly

| -used in the CONIT system. Table'i are listed for systems in this order:

-

NLM. MEDLINE (tag: med)” -
L¥ckheed DIALOG (tagﬁlms) 7

’

“M.I,T. Intrex (;ag.lntrex)

%

1
2

# *-4 3. Systems Development Corporation ORBIT (tag sdc)
A 4
5

~

$UNY MEDLINE (tag:suny)

'For cach syster first.the command translation tabie (see Section 2.4)

anu then the response translation table (see Section 2.3) is given.

The tables are reproduced from computer listings. The comrands set_paole
(akbreviated:st) and iist;;able (abbre&iated:lt) are used to make the |
able cperative and then to list it; respectively (see Section 2.5.1).
.he tables’themselves have been boxed in and labeled for ease of viewing
: *his report. Note that each entry starts at the left hand margin-and
‘nts with the asterisk (*) -- spaces are' important. 'The input (left— !

ha.d or argument) side of each entry is separated from the output (right-

5

. “aad cr translation or function) side by the equals (=) sign.

' - » L

Y.
.
P
.
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NLM MEDLINE COMMAND TRANSLATION TABLE

yes=YES*

tohost=#

title=TIl,*

show systems=e show,systeoms*

shiow news="""tENS* '
show more=down 5*

show index="!IBRx. o :

show data ali=""FILES* L .

show data="FILLS?*

show="PRINTx* .

pick data="USTRS"'FILE=

offline=J3FF=L INEx

Is all=ls ailx

logoutl=""STOP"» "

find author="F1'Il* ' T
Find="FI1C ALL* S L
LoCsl-=x* ) .
combine set=*

:Bstract Ab

+=3 .o

sho\ systems= show.systems*
sliowv neus= show.newsx*

show index= show, rndex* , ’
show docs= show.docs* '

show dgta= show.catax .

shows shouixs )

set= SSy*

or, set= OR * ,

find wore= find.more*

find= find+* . '

converse hlores COOVRrSe.merex* .

and set= AML * ) e -

and not set= AM[C 0T *

“alls= [CTAILED*

4

boLP
w SGL_ tach out med
s

-

USER:: R '
list: tabl
Pst_tavle out — \im MEDLINE RESPONSE TRANSLATION TABLE

LP M GR LOWH N?=To see more type ‘'show more,
S -CO' | Tx [ARGUMENT HERE IS USER ID; BLOCKED AND
5S (=Your soarch resulted in set* TRANSLATED FOR SECURITYJ
PROG:=ECLINE
{.1SSIHG DOUuLE-”UOTE PPARK =+
) PSTG (= which contains this many documents: (=
/C?= is the number for -your next "ETIINE search set.x

>

USER::

161
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set_tahle lms : . ,

DIALOG COMMAND TRANSLATION TABLE

tahecst==*
show set=tx*
° |showv offlinc set=print=*

Show
sho\v.
shiow
shov:
shou

oftline=nrintl=x
Nevs=?2neyis *
rores(x*

index guthor=ecau=x*

imdex=cxpand=*

shiov: data=?{iles=*
snow=T1l* )
. nick data=.file*
4'1s all=1s allx
find author=sau==
find=s* ’
conbine _set=c=*
+= 7% . ¥
Litle=/0x
psychab=}1* . L .
physics=%2* ‘ ’
€r sot=+% ‘ . ' .
or =¢ Imsor= ' : .
ntis =Cx*| ¢« '
eric=2% |’ .

¢ lecconpsli* ' .

Jocs=/ * y
corpendek=g* — ’

citation| =/2x* 5
shemdb=3x ‘
cain=1lu= . .

and set=xx ‘ ' '
and not [set=- *

.

and =(Fz* - | ,

.

all=/5% |~

ahstract=/4=

ERIC | ‘
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te

st OUt Ims

USER:: ) .

~list_table cut . y
DIALOG RESPONSE TRANSLATION TABLE

type in LCACFF as your last command,=You Aare spealing in CO"IT,* °

sure proper accountding of your Runtime,=* B

a ? from the computer=the USER:: cue frem COMIT, *

Type in ILGCOFF as your last command, =+ 2 -/

Tel: (415)493-4275=Lockheed T IALOGH . .

Please call (415) L=x* . ~

LOGGFF ¢t=DI1ALOC .session terminated atx* . .

( TALOGC command=CCYIT cormmand+*
93-4275 for questions or problems=x,
*%x% |MPORTANT... To in=+*
just prior to hanging-up the phone=+ - .
IT= documents in set for term =
? = USCF:: prompt f+*
0 =:no dJdocuments found: try
T= -« T*',

'show index ycurtern's . -

-more-=Far rore type 'sheow more!'s
=Your scarch resulted in set*

SERe:
" L e

INN
H

&




c=5 . * 1 - rs
’ st s.Jdc . '
USER:: > -
. v
1t _ :
ORBIT ICOMMAND TRANSLATION TABLE
tohost=* g ~\

\ title=TI,*
show news='"1E4S* ‘ ]
shovi index="tSRx !
show data all="FEXPLAI" SCHqD*
sfiow Jata=""FILES?* ‘
shiov=""PRI"IT* [
nick data="TIHNE"M"FILE= ! - %
offline=CFF-LI"Ex |
s all=1s allx* ,
find author="Fle* |
find="FIND ALL* |
-} docsl-=* p
combine set=* {
abstract=AUL, %
=k *
set= 58 *
or set= 0OR =*
gnd set= AtD = ‘
and not set= AM[D UOT =* |
all= FLLL=* | .

USER:: ) ¢ ‘ ‘
: P
. Jo

st out sdc

USER:: 4 ‘ i <
1t out ‘ ) »
ORBIT RESPONSE TRANSLATION TABLE

ROG:=SCC/ORBIT:*

NP (OPEil)=Cannection completed, *

~9 | MISSIHC DOULSLE-NUOTE ' ARK.=-,*" v

/C?=is the number of your next SCC/CORBIT .search set.*

UQ[IZ:: ' . ¢
- A\ .
L4 f - . ) :
. o
10%
» * /
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) ) ’ c-6 1
| 1
L
y . . ¥
set_table intrex )
. ‘ LSER:: ) : ’
- [ i . ’ /
list_tavle .
.INTﬁX COMM:L\ND TRANSLATION TABLE
show=0utputf ) ) , .
cr setszor s* ’ ‘ ’
find title=titlex . . 4
find author=author» . . .
findfsubject*
conbine set=s¥*
and set=and sx* . .
and not sct=an.] not s=* ‘ .
. - LSER:: .
. . s
) set_table out intrex - , .
USER: : '
1ist_table out ) AR
3 * INTREX RESPONSE TRANSLATION TABL'E
‘ . your request TITLE=your request FIND TkKTLE*
. your requcst SUBJECT=your request FINC* . A ’
‘'your reaquest AUTHOR=your request FINE AUTHOD* _ -
named s=named set* )
cUrrent list=current’setx
SN ~ . “ ’
USEF.. . . . ;
- ‘ . 4 ~n -
. -, | 4
.~ l 6& S . ,




- -~

st suny ’ . .

—c
R
m

il

L )

SUNY MEDLINE COMMAND TRANSLATION TABLE *

host=%*
itle=TIl, =
shovw. news=cxplain sunynews*
shovu index="13Nx* .
shiov Jdata all="FILES*
shov wata="FILES?*
show="PMRI"IT*
pick data="USERS""FILE*
cffline=CFF-LI1"E*
1s all=ls all=
find author="F11!Dx*
find="FI:i[ ALL*
docsl-=*
combine set=*
abstract=AB, *
+=%
set= 55 *
or set= OR * o -
and set= Al =
and not set= AL CICT *

all= UETAILED=

USEDR: s

'st out suny

. USER::
list_table out

SUNY MEDLINE RESPONSE TRANSLATION TABLE

SS (1) PSTGC (1€8)=Connection comrpleted.*x -

SS (=Your search resulted in set*
PROG:=SULY/I'EDLINE o« ‘

PISSING COUSLE-NUGTE "ARK=x%

FECTSTO5=CO' il T

1OST SYSTEL.=SUNY/IMECLIME® .

y PSTG (= which contains thiis many tocumpnts: (*

/C?= is number for your next search set.=*

LSER::

16,
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APPENDIX D
, © s
SUGGESTED USER PROTOCOLS FOR ACCESS TO A‘ COMPUTER S?STEM VIA A NETWORK

It is noted that a bibliographic retrieval system is- frequently
accessed through networﬁs that also providé access to other retrieval
systems and systems providing service in other application areas. 1in
this appendix we suggest some procedures by which networked access to
retrieval systems and other systems may be standardized for users.

We skart from the assurption that access to several current biblio-
grarhic systerms should require only two pieces of Lnformation from the
user: nare of service desired and user's password, whicg}implies his
identification. An attempt has been made in the suggested protecols to
be be compatible with, or adaptable to, different terminal types, more
general functional requirements. (other than access, géz se) in the re-
trieval appllcatlon, more general application areas, and developlng
common or virtual system approaches.

The "standards" we propose need not 1mply a system must have all
fuhctions to be wtandard. Rather, they say, for example: an EXPLAIN
function may be a good facility to haveAand, if you-have it, .here is
the standard way it should appear to the user.® Similarly, on request
for service: if thé s%rvice is implied by the physical connection, there

1s no need to insist on the request; but if there is a request, here is

" the standard protocol.

o
‘nar 3

P




PROTOCOLS

4

1. System (Network) Acknowledgement and Service Reguest (After egtab-.,

s (1)

' - TYPE

(2)

.lishment of telephorie connections and terminal speed and type - .
- identification) ' ’ C ' . '
HELPFUL NETWORK (1) 13:45 EST (2) 76-1-31 (3) (617) 964-2007 (4)
g (s)

REMEMBER NEW PHONE NUMBERS NOW AVAILABLE,

(6) (7) . (8)

NAMEr OF SERVICE YOU WANT (FOLLOWED BY CARRIAGE RETURN)

NOTES

Name of acknowledging system given here. Encourage client systems
of networks to.allow this (or at least some identifying phrase)
to make 1t easier for user (and system analysts) to know what's
going on. o

Time

Date "Standard" -- year-month-day -- order nsed; however, it
should not be necessary to force non-suppressed zeros on user
if hyphens are given/as separators) .

This 1s telephone number of port connectipn and can serve as
check for caller and as useful debugging device to identify
bad lines, modems, etc., Alternate form: BOSTQN PORT 7.

%

Optional system message of day.
“TYPE" is more explicit than, e.g., "ENTER".
This phrase may be needed for ‘inexperienced dsér if good

timeout and recovery is not available (see below). If NEW
LINE becomes established in-.place of carriage return, some

: 2 o change will be needed. )
(8) System signal is two colons followed by carriag& return.
(See Section.4.3)
2. . Service Request Response (by User) ) R - ’
- orlog,(l) ' . S
A
. t» « 1
. ' NOTES '
R 1) Name of 'service given here.
- ]
(2) vUser responéeé should be allowed in either upper or lower or
. mixed alphabetic casés. 4 '
. : 165 L
i \)‘ Oy .
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)

. : 3. Service $ystém %cﬁnbwlngggnﬁ‘and Pagsword Request )
o X e -
* o THIS - IS *ORLOG (#) ! N e e
o~ ‘» . - " . .
TYPE YOUR PASSWORD: : ), RN
. L | : ‘: :
. NOTES * :
B RN —_
(I)‘ We assume entry OF a correct service name by user rauses
. ‘ cqntrol to be passed to service.system. -
A , N BN
(2) We ‘assume ‘here a non—rrlnt .mode 'i% now entéred for pass-
. y word securlty Tf~nor prxnt mode is not &Vallabfgj\th
format would be . = . B ‘o
¢ ] . ) .- P e .
“TYPE YOUR PASSU@RD T I '
| ::YouR eagkWdRD- - T .. -
;n '_ 0 .’ f ’. - [ ‘1 ’ .
? . .The two colons would be the last part of the message and
, the next typlng p051t10n to ‘the immediate rLght of, the
- 4 colqns which is, the f1£§t character in a .string of under- . 1
. printing characters whlch masks the password. The under— s
. printing etrlnb would start. wi'th the string "¥GCUR PASSWQRD" :
* and be overprlnted by twé or morxe additional Ilnes “to assure
. masking (this dev1ce vorks”’ Well on VULTICS) o
4 . .-‘ r 4 : : ) "‘ ‘.' ! :.5
, . . . o . f 'r
3+ Service §ystem.PassWord.Ackqowleggmegg, o . e O .
‘ ' . T b Ve Vo .
Welcome to ORLOG~-... . . '; Wt et e
- -~ - * NOTE " "" AR '
This message implies acceptancé'of paéswordf "f%f" ) jlﬂ ‘
~ . ~ . ‘- . . . Py -
. ' o U S w0, Tt
5. Alternate Multistatement Request Response %déeﬁ/SysﬁéMJ_ ” o
. oL . . . . e N
. 2 3) - ¢ . 0 o SN
login (1) orlog (2) F ) pass F?) xxxxx (5 selgct’errc.ﬁan'...;
) s '.’ [
. , . P A
.. ., NOTES " I 1,\ . L
. ot AT P ﬂ .w.‘ - ‘
* {1) "login" (synonyms -log or 1) is command name- whlch télis— - -

ERI

s .

system .that user wants to get out-of response= leltea mode
and string together several compongnts of access prbcedure

ir one statement. . R L
. . Lo -' s hf-_ cae L
First atgument is’ serv1ce name (but see (4)) . . ; T .
R U R A
. . < .
, . : —1617 A - .
: ) Lo . ’ &

(6) -

®,
. -
H
f
4
A
>
N
K
.
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v
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1)
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‘"
>
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(3) 2as an exception to general rule for user/system signals,
* +two colons (no carriage return) are sent by:system to
indicate that service name is recogniéed and control
passed bn. Possibly,’ thls 51gna1 could be eliminated in
a variant. commarnd,. say "logon.' T 5
(4) Second argument (synonyms “"password" 6r‘"p") indicates .

. next word 'is password. This argument could be assumed .
by content-but an explicit indication might be easier
to implkement in the more general system-to-system inter- :
connections, . For the same reason it might be better to
insist on an identifying argument (say "service") pre-

* ) ) ’ ’ cedlng service name.

* (8) Password with appropriate ﬁon-print or non-print or other ' P
$ecurity measures. Security measures should probably be # n
responsibility of network. )

) “(8) ‘Opticnal additional commands seht to service system. .
e » . NOTE: All user input after service name would be passed ) -
. ‘ ) along to service system and allow for lndeflnltely . -
: , long "batch" operations. R :

‘b

6. Error Message: Invalid Service ‘Mame

(1)

) ORLOX '  is” not a&valld service name. If you want to see list'of

: . 2 . - .
. available serv1ces, type LIST: (2) Otherwise, type name of service ::

NOTES :

(1) Incorrect service name feeéba to user..

) + : ! . » Gk—s\\

' (2) This CAI option should he allowed _where know““H‘“‘Gf”Sefv1ces
is not restricted.

(v . o o

5. ORLOX is the third ' successive invalid service name we ‘have
.. ‘received. Call HELPFUL NETWORK representative for help at xxx~xxkx(2).

Your terminal connection is now being dropped

’

.

Co " oo ~ NOTES .
.o (1) Three strikes and you're outl - Lo -
. « M . ‘.- t r-" . N
oo (2) Telephone nymber to c¢all for %elpg7 L i .
- ‘ -t +
E T(3) ’Téil pser‘he's being disconnected. ) i ¥
: =

. . - ' .. "» “ ) N ‘
o | St T -1e2- ~ .. —_—
EMC - o s . . . - \\T"Mmm.\ .

o o L 7 . -
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e

9.

10.

11.

~

%2\'

Error Message: Invalid Password .

(1)

Incorrect password received. To see what was 'received, type ECHO
otherwise, re-type passyord::

NCTE

(1) This option should be available when user can ac&ept lack
of security in printing of near-password.

Error lessage: Repeated Invalid Password

Incorrect oaesword received three successive times. Call your ORLOG
representative for help at xxx-xxxx. You are being returned to
HELPFUL NETWORK. [Followed by Message 1.]

Timeout Message

No response received in 2 minutes. Call HELPFUL NETWORK representative

1f you need help: xxx-xxxx. Your terminal connection is now being
dropped. ‘ ’ n

Exit Commands

ll.2 1login helpful.
-»

NOTE
/ ~ ~ .
This means that the user wants to leave sérvice system (after appro-
priate exit and accounting messlages) and return {(or login) to system
indicated. This may require passing appropriate information to other
systems. Default condition (no argument: synonym EXIT) would mean
drop back to calllng system. )

Tl.b Logout.

NOTE

-

\A

This means user wants to stop altogether and have his termlnal dis-
c/;nected Logout is the natural antonym for login.

Edit Commands

12.a Cancel m preceding characters: m "left arrows"

#
~

N
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NOTES
P ¢ !

(1)

(2) Is 1t important to use an ASCII character?

)
»

12.b Cancel line: @ (m at-signs would mean cancel last m lines) .

13. Interrupt ) \ )
Requested through4special button (normally activating a line-condition
change rather tharn a character -- called INTERRUPT, ATTENTION, QUIT,
etc.), a very important function, especially on system output where
1t means "stop output, give system signal, and allow user input.”

Cn user input it can be used instead of cancel line {system signal
invoked) .

.

14. ‘éAI Commands

. 2 |
l4.a Explain x (synonym: exp). .
Argument may be message name or word in messade, for example.
May be useful even in access procedures, as in "explain ser-
vice" which might, along with some other explanation, do same
as "list" (see (6)). Default condition: explain last system'
- message further.
~
14.b Help (synonym: ?).
Generalized CAI for current context; i.e., what current user
options are and how to get further informatior cn those options.
A X ~
towe "

‘ 174z - 1
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Buffered terminals can replace deleted characters .




