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toward customized information service

This paper reviews the present state-of-the-art of formalized information 
services and attempts to predict the future trend.

Information needs of scientists and technologists vary across a broad 
spectrum, from general to specific topics depending upon whether the information is 
needed for innovation or problem solving. Information is gathered from both formal 
and informal systems. The growing formal information cannot be used unless it is 
easily and precisely retrievable. Secondary services have been and are still attempting 
to provide bibliographic control to major scientific and technical publications. 
Secondary services have gone through major changes such as from discipline based 
services to mission based services to problem based services. With the recent 
technological changes information services are entering a new era of providing 
information tailored to meet specific needs of individuals.
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INTRODUCTION

INFORMATION NEEDS

GATHERING INFORMATION

Progress in science and technology rests on research. Research is cumulative 
and is built upon previous work. Therefore scientists and technologists seek 
information when they wish to: (1) select or devise a new field of research, (2) check 
the state of the art in a specific field, (3) know the names of those involved in their 
own research area and, (4) find a solution to a specific problem.

The purpose of this paper is to review the present role of the formalized 
information system in satisfying the selective or specific information needs of the end 
user, and to discuss future trends.

Information is gathered both from informal (information exchange among 
colleagues and friends) and formal (document distribution) systems.

Formal sources may be comprehensive but not necessarily timely in providing 
current research information. On the other hand, informal sources can e more 
in providing information about current research but will not e com pre » 
the systems complement each other. Colleagues may be a goo source contact
published literature in a specific field but formal sources can pr 
for referral for those entering a new subject field (Brickson et al, 19 ).

GROWTH OF FORMAL INFORMATION SYSTEMS

Originally informati°n was

!SX’Xn^ sys,em h“8ro”by
in size, range and international character.

ORGANIZATION OF PUBLISHED INFORMATION

The growing body ol published science "^gh'ade'q^Te*idlnUlication and 

“X".6 ol ?h'e S^STotpoUica.lon In .he sciences, jcurna! articles,

information from two main sources, formal and informal. 5
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conference proceedings^dissertati°"Sn^dp^yide comprehensive bibliographic control 
information. Libraries do Secondary publication services (indexes and
to Publica?ions°th®rbnoeraphic control of major scientific and technical publications, 
abstracts) the available literature, while abstracts provide a
IneaSXp^ing the value of the available literature, and of determining whether 

the original publication is worth acquiring.

ORIGIN AND GROWTH OF SECONDARY PUBLICATIONS

The early history of periodical indexes was characterized by the following 
pattern of development. In the 17th century, individual indexes to individual 
periodicals were published. Between the 17th and early 19th centuries, individual 
indexes were replaced by cumulative indexes to individual periodicals and finally by 
collective indexes to more than one periodical title. In the middle and late 19th 
century, current ongoing indexes were published to more than one periodical title. 
Also early in the 19th century the prototype of the modern abstract journal was 
published (Kornick 1962).

Many sources have documented the growth in the number of secondary 
publications, but no comparative figures are available. Nine active abstract journals 
were reported at the end of 1799 and the number of abstract journals increased to 209 
by 1920 (Manzier 1977). The International Federation for Documentation listed 1,500 
abstracting journals in 1969 (IFD 1967). In 1963, the National Federation of Science 
Abstracting and Indexing Services (NFAIS 1963) reported 1,855 titles which were 
meant to be guides to searching the literature of science and technology. 
Approximately 2,500 secondary publications were reported in 1978 (Bearman 1978) 
based on data from a world inventory.

With the enormous growth in the primary literature secondary publications 
have been growing in size. In 1971 308,976 abstracts were listed in Chemical 
Abstracts; in 1979 436,887 abstracts were listed, an increase of 41% in eight years, 

he total number of abstracts listed in CAS up to the end of 1979 was 8,068,661 
AbS Abst,ractsService 1980). This proliferation is not unique to Chemical 
1771983 an 60,154 references in 1973 and 106,795 references
of 50%’in the nnmh ° r ° ln 10 years. During the same period, there was an increase 

u?,lo8 atoj.abS,r“tS ,iS,ed Abstracts <1973= 81,332 abstracts,

SUBDIVISION OFSECONDARY publications

and time consuming to scan w secondary publications became bulky, cumbersome 
cumulative indexes® but over th? Publishers.Hl<e CAS and isi, introduced 
and the extent of coverage was r heSu cumulative indexes also became bulky 
together all publications on a given tonic °m t0 broaden the access and bring 
subject headings under which the ritAtL ’ any Secondary publications introduced 
groups the abstracts under 80 sections .grouPed- Chemical Abstracts now
sections. In 1947 Excerpta Medica started —Abstracts now has 61 subject 
46 sections. ted Wlth 8 sections, in 1983 it was published in
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EVOLUTION OF SCIENTIFIC RESEARCH AND SECONDARY 
PUBLICATIONS/SERVICES

Besides technology, changes in the emphasis of scientific research present a 
great challenge to secondary information systems and services.

Mission Oriented

During World War II United States government agencies mobilized science and 
technology to support the national defence missions. Since then scientific research 
has been directed considerably more towards solutions of problem Hike space 
exploration, energy, nuclear science, pollution, etc. Secondary Pubbcabl°"s sucb as 
Nuclear Science Abstracts (1947-), Internationa Aerospace Abst ^s 1961-)Ja^S 
and Technical Aero.pacTAb.lrjg
Abstracts (197Q-), and Energy  The users of the mission oriented
the literature relating to new scientific miss . are

^SiSSn. 
science, and covers new fields of science h

The use of computer technology in the 1960’s to publish hard copies of indexes 
and abstracts led to the development of machine readable forms of secondary 
publications (databases). The computer based retrieval system permitted storage of 
multiply indexed records. This provided a multiple access approach involving a large 
number of index terms in various logical relationships which was not possible in the 
manual system. Secondary services such as current awareness and retrospective 
retrieval also became possible.

Discipline Oriented

Secondary publications, since their birth have been traditionally discipline 
oriented or subject based. They covered publications on a specific subject 
exhaustively. Some of the significant discipline oriented secondary publications are 
Geologisches Zentralblatt (1911—), Chemical Abstracts (1907-), and Engineering Index 
C1896-). Until World War II most of the A&I publications remained discipline oriented 
and unidisciplinary.

vocabu'^'y and1 hence^cannot £ SPXe7^ with

the rapid growth in the amount of information a manual search has biome more time 
consuming and incomplete. Therefore a need for a more advanced method of 
literature searching has become important.

SERVICE^PROCESSING OF A&I PUBLICATIONS AND BIRTH OF SECONDARY
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oriented records that

PROMIS, an automated problem-oriented medical information system, divides 
medical knowledge into two bodies: (1) knowledge concerning the individual patient - 
knowledge that used to remain scattered in multiple and largely unedited medical 
records; and (2) knowledge concerning populations of people or kidneys or bacteria or 
diseases or drugs or surgical procedures - knowledge that is usually found in medical 
libraries, textbooks and journals. Its overall objectives are: (1) to facilitate good 
patient care by making available in a few minutes to the individual physician a 
comp ete updated list of problems of a patient and by providing in sequence all the 
narrative, laboratory and other data pertinent to these problems, (2) to make 
immediately available all relevant epidemiological and other research studies, (3) to 
Dhvsica?Sfin^e a ^ai. audit» t0 make possible a business audit to assess the 
Riven Droblern^^d rn .time re$ources that go into the solution or management of a 
clinical medical ediJ +° Problem oriented records that can serve as a basis for 
clinical medical education (PROMIS 1978, Dubois and Davis 1978).

Atmospheric^S^i^n^H^Info^m^t^0™601^ Data Index and the Oceanic and 

computerized service oro? SyStem’ haS been Sloped as a one stop 
dealing with the environment^ erences t0 technical literature, data and research 
1976). Petroleum Resource resources (ENDEX/OASIS
CRIB (Computerized Resources tn/516™’ GE,OT1~IERM (Geothermal Resources File), 
O«aSys,^)areXe" or.“«am„T “a"k)’ NCRDS C“' 

more examples ot problem-based services (Meyer 1977).

Problem or Crisis Oriented
_. i- mm nQ7R') identified three major eras in information. The first Vincent Giuliano (197 ) ice began in the 19th century and continues

era, oriented towards discipline 
to the present.. The seco d worJd energy balance, growing competition
and contl^eS ^nations increlsing visible effects on growing population of natural 
calamities advances in sciences and technology, growing pollution etc. have all been 
Sng new problems or crises. Solutions to these problems need an information 
service which can quickly make available a package of specialized information in a 
very short period from a broad range of information sources. For example a mining 
company investigating a new mining product must be aware of in addition to the 
traditional mining research and patent literature, the effect of their operations on the 
environment as well as government regulations. Another example is specialized 
information on diseases needed by medical professionals (King 1979).

It became apparent in the 1960's that neither a single large discipline based 
service nor a single mission based interdisciplinary service could have the capability of 
providing information in a crisis or problem oriented situation. Many of the discipline 
and mission oriented services had grown large and most of them were incomplete in 
their coverage of information relating to a specific problem of interdisciplinary 
nature. Moreover the various services covering the information could not be 
integrated due to lack of standardization. So the third era of information of problem 
or crisis based service began in the late 1960’s and has been receiving growing 
attention since then.
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SDI services have now become a major vehicle for providing periodic updates 
or current awareness. There are many SDI services serving the scientific and 
professional communities. A Canadian nation-wide SDI service called CAN/SDI, 
operated by CISTI (Canada Institute for Scientific and Technical Information), provides 
current awareness service from input tape services. Services are now available for 17 
databases. The United States National Oceanic and Atmospheric Administration also 
provides a similar individualized current awareness service to both NOAA and non- 
NOAA professionals (ENDEX/OASIS 1976). Many secondary publishers also have 
started publishing current awareness bulletins based on standard profiles. For example 
CA Selects is a specialized series of topical abstract literature on one well-defined 
area of chemical interest and is published by Chemical Abstracts Service. The topics 
represent various areas of active interest in biochemistry, chemical engineering and 
chemistry. The publication began in October 1976 with six topics (Blake 1978). In the 
current year CAS Selects is available for 149 topics (CAS 1985). Apart from this CAS 
also provides many custom-defined information services based on individual profiles.

Microcomputers or personal computers with the capability of accessing remote 
databases have made possible the downloading of retrieved results. Local indexing is 
possible with an intelligent terminal which can combine edit control, a prompt and 
check for data entry, and efficient storage for later processing. Using 
microcomputers, it should be possible to download online search results based on a 
broad search strategy and then to create files tailored to individual needs using those 
references already extracted from databases (Rowell 1984, Thompson 1978). 
Information Research Centre (IRC), the Markets and Research Service Department of 
Bell Communication Research Inc., was assigned to provide centralized information 
research support to the marketing and strategic planning organizations within the 
seven regional companies who are Bellcore’s owners. IRC using an IBM-PC, downloads 
search results into a file, then edits the file and incorporates it into reports or 
documents to be delivered to client demanding a new set c• s i s an a new 
perspective on the role of information professionals (Pntcher 1985).

CUSTOMIZED INDIVIDUALIZED INFORMATION SERVICE

. Bear;an(1983) believes that we are now in the fourth era of customized
individualized information services tailored to meet the specific need of individuals.

Selective Dissemination of Information (SDI)

The goal of Selective Dissemination of Information (SDI) is to supply current 
items of relevant information. SDI, in both concept and practice is not new (Landau 
1969). This goal remained unattainable until Luhn (1958) first proposed SDI as a new 
application of automated information retrieval systems, to keep a group of 
professionals continuously informed of the latest publications in their field of interest. 
The subscriber to a SDI service submits a profile narrowly defining the specific areas 
of his/her interest. The system responds by reporting periodically all documents 
matching the profile.

FUTURE TRENDS

Researchers who have access to microcomputers are becoming increasingly 
interested in downloading, restructuring, storing and reusing A&I online search results.
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Significant changes have already taken place in the function of secondary 
services. Some A&I publishers like ACS and ISI have become vendors of online 
services. Some vendors like BRS have become publishers of primary literature. The 
American Chemical Society, in order to provide timely and comprehensive information 
services, have joined with West Germany’s Fachinformationszentrum Energie, Physik, 
Mathematik GmbH to form the first link in STN international, an international on-line 
network for scientific and technical information. They are also planning to establish 
an STN centre in Tokyo.

Several predictions relating to the future of secondary services have already 
appeared in the literature (Butler 1979; King 1979; Lancaster and Neway 1982; Neufeld 
1982, 1983; Williams and Brandhorst 1979). One of the predictions is an integrated 
cooperative system or information supermarket (Williams and Brandhorst 1979). 
Engineering index is planning to evolve into a new type of information service - a one 
stop’information supermarket’ (Landau 1983).

n f +u°r surv^va^ A&I services must adapt to market needs and user preference, 
yne oi the main functions will be reducing unmanageable amounts of information down 
inforr^^i^n ?f that are °f interest to the ^er. Customers prefer
technology and1 soft ° the11" spe.c.ific requirements at a price they can afford. New 
past 25 years thp ava! abie to filter out the unwanted information. In the
with more and mor^ ary.ser^lces have been attempting to provide the end users 
provided a tool for thpUS °HmiZe and Pr°blem oriented products. Microcomputers have 
Efforts are betg tail-ed to their individual needs,
retrieval system to answer hhp r ia^ Intelbgence: (1) to enable the information 
words in the records and (2Vto d10*"1? W^iC^ bey°ncJ simple Boolean combination of 
systems in order to make the reUieva? * n+atUral lanSuaSe interface to data retrieval 

rieval system more user friendly (Smith 1980).

increase the numblrtf Customized6 C COn^nue to P^vide, enhance the quality and 

products will be delivered who will hl oriented products. In what form the
will depend upon the following factor!- 1Verlng them and how they will be delivered

The main concern of secondary publishers isi not that-single use^ wants^to^tore some 

references on his/her own fOr. The American Chemical Society
individuals will be acceptable as o g from CAS ONLINE for the following
permits a customer to down format of CAS search results to create input to
purposes: (1) editing or f^^mblninR CAS search results with output from' other 
other search files or sys em ( lidated file of search results and (3) editing
^^aJch^u^Tt^eXX^ The results must be for personal se
the search results ONLINE) Many publishers do not permit downloading of
search! results from their database even for individual use. Secondary publishers are 
mainly concerned with users who want to capture a large portion of a database, repack 
and market a new product as it is difficult to monitor such use.

Due to downloading, secondary services are being confronted with two issues, 
property right and copyright. As a result of the application of electronic technology 
to the publication of primary literature the future of the secondary service itself is 
being questioned. The secondary services are facing all the economic pressures of the 
business world.
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(4)

(5)and

(1)
(2)
(3)

Price the clients are willing to pay
Price at which the services can afford to sell
Advances in the applications of microcomputers and artificial 
intelligence to information retrieval
Whether the primary or secondary publishers are going to allow the 
end user to edit and reuse the downloaded online results 
whether the primary or secondary publishers are going to allow 
intermediaries to create and market the customized or individualized 
information products.
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