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ABSTRACT

An introduction and some prospectives are
provided for the 1971 ACM Information Storage and
Retrieval Symposium held at the University of
Maryland on April 1 and 2, 1971. The symposium,
sponsored by the University of Maryland, the
National Aeronautics and Space Administration and
the Special Interest Group on Information Retrieval
(SIGIR) of the ACM, focuses on advances in techni-
ques in the computer oriented technology of infor-
mation retrieval. Early developments and the
status of recent efforts in document retrieval,
question-answering and data management systems
are reviewed briefly.
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I. Developments in Information Retrieval

The field of information storage and retrieval
may be partitioned into three areas: document
retrieval systems, question-answering systems,
and generalized data management systems. Although
the techniques required in each of these three
areas are quite similar, work in each area has
been performed in isolation of the others. It is
towards bringing together the common underlying
methods in these areas that this symposium is
directed.

To better understand our objectives with
respect to the symposium, it will be well to
review the developments in each of the three areas.

The modern era of information storage and
retrieval is generally considered to have started
with the landmark article written by Vannevar
Bush (3) that appeared in 1945 in the Atlantic
Monthly. The concept of a library with individuals
having visual displays connected remotely to a
large store by terminals was foreseen by Bush.
Indeed, the concept of statistical association
techniques was described implicitly in the article.

Ten to fifteen years elapsed before some of
the techniques described by Bush came into being.
The use of computers for information retrieval
started in earnest in the late 1950's. It was
during this time that the Key Word in Context Index
(KWIC) was developed by H. Peter Luhn (10), and
independently, and perhaps earlier, by a group at
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Rocketdyne Corporation (4). Work in statistical
analysis of text was prominent in that time
period, and culminated in 1964 with an important
conference sponsored by the National Bureau of
Standards (18) and devoted entirely to statistical
techniques. The 1964 conference represents, per-
haps, the high point of work in statistical
analysis for document retrieval systems. The
State-of-the-Art Report written by Mary Elizabeth
Stevens (17) in 1965 surveys the major techniques
in automatic indexing. The Stevens' report

which was updated by adding a new section and
reissued several years later, shows no great
progress in the intervening years.

It was also during the late 1950's that
work in question-answering systems started, A sys-
tem, called BASEBALL, developed by Green et al, (8)
was implemented. Syntactic analysis of English-
like query statements was used in BASEBALL. The
development in BASEBALL led to the recognition of
the importance of natural-like language inputs to
a computer for query systems.

The first conference sponsored by the ACM
in information storage and retrieval was held
in 1961 in Princeton, New Jersey (7), with Jack
Minker and Mandalay Grems as co-chairmen. Several
important papers appeared at that conference.
Among them were the string manipulation language,
COMIT, developed by Yngve (19), and the Cheatham
and Warshall paper (5) on techniques to translate
retrieval requests couched in a semi-~formal
English~like language.

The technology of generalized data management
systems also started in the late 1950's at a
number of places (11). Some of the early work
was done in the government at the David Taylor
Model Basin, and in industry at the General
Electric Company and RCA. The major techniques
in this technology were developed during that time,
although they were not made available to other
researchers who subsequently had to reinvent the
technology themselves.

The 1960's, in contrast to the flurry of
developments in the late 1950's was somewhat
disappointing as far as the technology of informa-
tion storage and retrieval was concerned. One
would have hoped for the achievement of operational
document retrieval systems used by a wide variety
of individuals. However, only a handful of large
government organizations, or government sponsored



rganizations, have implemented document retrieval
7stems. Notable among these is the National
ibrary of Medicine's MEDLARS effort (2) that
:came operational in the second half of the
160's.

The work by Salton and his colleagues on the
fART system (14) attempted to provide information
; to the effectiveness of alternative methods
1at had been proposed for automatically indexing
»xt. The results are summarized in Salton's
ok (14). However, many questions still remain
iresolved since the text samples that were
sed were rather small relative to practical
roblems.

A conference on the Intrex Project (13),
large automated library research effort at the
issachusetts Institute of Techmnology, was held in
1e mid 1960's. The Intrex project has adopted
iny of the objectives originally set forth by
annevar Bush. However, few technical papers appear
1 the literature on Project Intrex. A progress
:port on Project Intrex was presented in a series
f papers at the 1969 Spring Joint Computer Con-
arence (1). The effort still remains in the
asearch stage, and no dramatic advances have
zen evidenced by the work.

The technology of question-answering systems,
urveyed so optimistically by Simmons in 1965 (15)
ad again in 1970 (16), still remains in the re-
zarch stage. ©No operational question—answering
ystems have been developed, nor are any expected
5> be developed within the near future. In anoth-
r survey of the technology, Minker and Sable
12), note that the reasons for this are not
ecause of fundamental limitations in computer
ardware or software technology, but becuase of
undamental gaps in our intellectual knowledge
f syntactic and semantic analysis of natural
anguage, and in effective search procedures
or performing inferences by mechanical means.

One possibly bright area in the 1960's was
he development of a large number of generalized
ata management systems (11). The CODASYL
ommittee surveyed several such systems in 1969
6). And yet, the techniques employed by the
ost advanced systems were no more advanced than
hose described by the early systems. It took
Imost ten years to recognize the importance of
he technology.

Perhaps one of the most glaring disappoint-
ents in the 1960's is the lack of effective
ystems for library automation, and the paucity
f such systems. One of the world's largest
ibraries, the Library of Congress, although
aving sponsored a major study on automation of
ts functions (9), lies mainly untouched by
omputers. The call for networks of libraries
eems to be currently rampant although the develop-
ent of economical systems for small libraries
as yet to be attained. Fundamental processing

techniques for work in information storage and
retrieval either do not yet exist, or are not
generally available. 1Indeed, advanced textbooks
have not been written for either the area of
question-answering systems or generalized data
management systems. Salton's textbook (14) is a
pleasant contrast, in that it makes available
many of the major techniques currently applicabl
in document retrieval.

II. The 1971 Information Storage and Retrieval
Symposium

In this symposium, we focus on advances in
techniques in the computer oriented technology
of information retrieval. It is our contention
that unless the fundamental processing technique
are developed, and made available to workers in
the field, information retrieval will continue
to flounder, as we believe it did in the 1960's.
Hence, although many papers were received for
this symposium concerning overviews of interesti
systems, only those papers in which detailed
algorithms, procedures, heuristics, evaluative
methods or theoretical concepts were described
have been accepted.

Two issues are perhaps common threads of thi
symposium: specifying natural-like languages
for the user to be able to formulate questionms,
and designing effective and efficient informatic
systems. Of course, these issues provide, in
some sense, different perspectives of the same
problem. The specification of a user language
provides an outside view of an information syste
whereas the design provides the inside view of
such a system. The technologies meet and overle
Neither the language designer nor the question-
answering designer can ignore data management
and file organizations. Nor can the file organi
ignore the nature of the query language. In bot
cases, however, general techniques are required
handle classes of problems rather than be re-
stricted to only one application. The tradeoff
problems in file organization techniques are
explored in the session "An Approach to Researct
in File Organization," chaired by Dr. Michael
Senko. Some optimization methods that may be
used to save space on peripherical devices are
developed in the session chaired by Dr. Michael
Lesk, "Optimizing Methods." Techniques develope
for answering questions both for document retrie
and question-answering systems are covered in tt
sessions chaired respectively by Dr. Harold Borl
"Natural Language in Document Retrieval Systems.
and Dr, Jack Minker, "Natural Language Processii
and Query Systems.' Theoretical issues that has
arisen in question-answering systems, are explol
in the session, 'Theoretical Concepts,' chaired
by Dr. H. P. Edmundson. Finally, developments
evaluating and developing generalized data manas
ment systems are covered in the session, 'Data
Management Systems,' chaired by Mr. John Gosden

We hope that future conferences sponsored b:



cial Interest Group on Information Retrieval
GIR) of the ACM will continue to stress
oretical results; optimization methods; and
orithmic, heuristic, and computational methods
information storage and retrieval as we have
ed to do in this symposium. It is our hope

t through such efforts, greater progress

be achieved during the 1970's than has been
ieved in the 1960's. Perhaps then we will be
e to come closer to achieving Vannevar Bush's
am.
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