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THE NEW INTERACTIVE SEARCH SYSTEMS

There has been good user acceptance of information retrieval
systems in the past five years, and the main reason seems to be the
new interactive search systems. In theory (and, in some cases, in
practice), the end user interacts directly with large bibliographic
files and can get selected citations and abstracts in a few minutes
time, with these systems. It is more generally the case that a
trained search specialist operates the terminal, but even then the
end user gets a very rapid response. The technology now supports
rapid searching of the bibliographic files just when social and
business pressures are building up to require it. Here are the expe-

riences of some pioneer users.

The Library of Congress, located in Washing-
ton, D.C. adjacent to the U.S. Capitol Building,
serves many of the information needs of the U.S.
Congress. In addition, the Library has other re-
sponsibilities, such as operating the U.S. Cop-
yright Office.

The Congressional Research Service (CRS) is
one of the six departments of the Library of Con-
gress; it serves special information needs of the
Congress. CRS has seven subject matter divisions,
plus a reference division and a bibliographic divi-
sion. In recent years, CRS has made increasing use
of computer-based interactive information sys-
tems for quickly locating citations to desired liter-
ature. Mechanized searching is important to CRS
because it is receiving some 200,000 requests per
year for searches, ranging from simple to very de-
tailed, complex requests.

CRS uses a search system developed in-house
by the Library (Scorpio), for accessing three im-
portant information files, and it also subscribes to
three outside interactive services.

In-house system. The Library’s Scorp1o system
was put into operational on-line use in 1974. It is

operated on the Library’s computer system. It ac-
cesses three information files on an interactive
basis. One of these is the Legislative Information
file, which contains the history and current status
of all public bills and resolutions of the 93rd and
(current) 94th Congresses. The data in this file is
current within 48 hours, or less, of the events per-
taining to these bills and resolutions. The second
information file is the Issues Briefing System, deal-
ing with current public issues such as air pollu-
tion, energy, and so on. The file contains both
brief and detailed definitions of each issue, refer-
ences to pending legislation, chronology, and
sources of additional information. The third inter-
active file is the Bibliographic file, with citations
to all of CRS’” own reports and memoranda, and
citations to significant material in some 3,000 pe-
riodicals, United Nations documents, and other
such material.

Outside services. CRS subscribes to the New
York Times Information Bank service, the Na-
tional Library of Medicine’s MEDLINE service,
and the Department of Justice’s Juris service. We
will discuss the NY Times Info Bank service later
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in this report. MEPLINE includes citations to
biomedical literature and Juris contains the U.S.
Code, some U.S. Attorney General briefs, Su-
preme Court cases, and so on.

How does CRS use these services? For ex-
ample, a senator or a congressman, or one of their
staff members, might ask for a list of all legislation
that is under discussion on a given subject—abor-
tion, foreign aid, control of energy usage, or what-
ever. From this list of pending legislation, the
requestor might want to know the current status
and location of some of the bills, as well as ab-
stracts of supporting literature such as news sto-
ries, articles, and editorials. In performing such a
search, the CRS specialist would probably use
both the in-house and the outside services.

Another not-unusual request is for a senator or
congressman to ask for a list and the current status
of all bills that he or she has either sponsored or
co-sponsored.

A more complex type of request arises in re-
search studies to support the drafting of new leg-
islative bills. The request might ask for a listing of
all proposed legislation on the subject that has
been submitted in the past X years, how far each
bill went through the legislative process, how the
final House and Senate bills compared for legisla-
tion that was passed, and so on.

Of the requests that can be handled by queries
on cRT terminals, CRS finds that they can handle
about 70% on a “same day” response basis. The

- other 30% of these requests involve a longer pe-
riod of time. Other requests may require the
tracking of a particular subject in the public liter-
ature over a period of weeks or even months.

The network of Scorrio terminals extends
throughout the seven subject matter divisions and
in two Congressional reference centers—one in
the Senate and one in the House. In addition, ter-
minals are located in the offices of some 30 Sena-
tors and a lesser number of Representatives.
About 500 people have been trained in the use of
the ScorpIo system.

It is not unusual, we were told, for staff lawyers
to operate the terminals and to search the legisla-
tive information file and the bibliographic file.
Also, some staff members use the services to help
them in answering letters from constituents. In
this use, they take the letters right to the termi-
nals, enter the queries, have the answers printed
out on the terminals, tear off the responses and
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clip them to the letters, then take the letters back
to their offices to draft the replies.

One senator became a believer in the new serv-
ices when an influential and irate constituent
called his office and asked why the senator was
sponsoring a bill favoring abortion, which she
very much opposed. A staff member had ready ac-
cess to a terminal and made an immediate search
of the legislative information file—and within a
matter of seconds could tell the constituent that
her information was incorrect; the senator was
neither a sponsor nor a co-sponsor of any bill deal-
ing with abortion.

So far, the several interactive systems use
different types of terminals, different languages,
and different procedures. The people at CRS
would very much like to see more standardization
in these areas. They would prefer one terminal
type, which would have a crr for speed plus a se-
lective hardcopy printout capability. Common
languages and procedures would be desirable,
since it is confusing to have to change either or
both in the middle of a search. A high degree of
system reliability is a “must,” they say, including
not only being operational when the system is
needed but also providing supervisory help when
it is needed. Finally, the CRS people say that
some means of making the cited source docu-
ments available rapidly is a real need; this might
involve having the documents in microfilm or mi-
crofiche form.

The U.S. Library of Congress has been one of
the pioneers in the use of interactive search
services, for supporting the information needs of
Congress.

Atlantic Richfield Company

The Atlantic Richfield Company (ARCO), with
headquarters in Los Angeles, California, is a ma-
jor petroleum and chemical company. It has an-
nual sales in the order of $7.4 billion and employs
about 26,000 people.

In early 1974, the library at the ARCO head-
quarters signed up for the SDC Search Service,
offered by System Development Corporation in
Santa Monica, California. (They also signed up
for the Lockheed DiaLoc service and have re-
cently installed the NY Times Info Bank service.)
Previous to 1974, all bibliographic searches were
done manually, using the reference sources



available in the library plus those at nearby public
libraries.

The library serves people throughout ARCO,
including the 3000 people at headquarters, as
well as executives, managers, engineers, and so on
at the company’s other West Coast operations.
These operations include two refineries. The
search services are often used to aid these people
in making planning-type decisions. And planning
decisions in energy companies today can involve
a wide variety of disciplines—geology, marketing,
finance, environmental impact, government
regulations, etc. So the subject matter of the bib-
liographic searches can involve many types of in-
formation files.

To illustrate the use of interactive searching,
consider the following example. It is not an un-
usual case, we were told, but the necessary speed
of response probably was more urgent than is true
for most requests. An engineer at one of the
ARCO refineries called in. He had witnessed an
undesired and unfamiliar reaction in a catalytic
converter at the refinery and he wanted informa-
tion on what to do about it—and as quickly as pos-
sible. Over the phone, he told the library search
specialist the key words applying to the informa-
tion he wanted.

The search specialist formulated the search
query while the engineer was on the phone. Using
a key word list, the search specialist made sure
that he had all of the terms that might be appro-
priate. After finishing the phone call, he decided
that he would use the SDC Search Service. He
placed a telephone call to this service (a local call,
in this instance, but the service is available on a
time sharing network, as will be discussed) and
connected the terminal via an acoustic coupler.
He chose the American Petroleum Institute bib-
liographic file as the first one to use; it was one of
several that SDC offered and that were appropri-
ate to this search.

The search was commenced with the fewest
but most appropriate terms for the problem at
hand. The search specialist entered the terms,
connecting them by AND, oR, and NOT as required.
The system responded very quickly, giving the
number of “hits”—the number of citations that
met the search criteria. (If the number seems un-
duly large, the search specialist can enter addi-
tional terms suggested by the requestor, so as to
narrow the search.) The next step was to look at
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the abstracts by way of the terminal. Those that
had any relevance at all were printed out on the
hardcopy printer.

The same search process was continued with
other appropriate bibliographic files available
through the SDC system. These included chem-
istry abstracts and engineering abstracts. (Some
searches can involve 16 or so bibliographic files,
we were told; even so, not all literature is yet cov-
ered by the interactive search services, so some
manual searching may also be required.)

When the appropriate abstracts had been
printed out, they were transmitted to the engi-
neer by facsimile transmission, due to the urgency
of the case. The engineer reviewed the abstracts
and selected some where he wanted to see the
source documents. Those that he did not have lo-
cal access to be he ordered from the library. Total
elapsed time, from the time the engineer first
called in until he had identified the source docu-
ments he wanted, was less than one hour.

The people at ARCO say that the procure-
ments of the source documents is becoming a full-
time job for one person. The search services pro-
vide citations to so much of the world’s literature
that it is impractical for ARCO to have it all on
hand. If a desired source document is not on hand,
they next try other nearby libraries, including sev-
eral university libraries. If not available there,
they keep on searching further afield.

In less urgent cases, the ARCO search specialist
does not have the abstracts printed out on the
hardcopy printer. Rather, he requests that they be
printed out on the SDC high speed printer and
then mailed to ARCO. (For more distant custom-
ers, air mail is used.)

Also, where it is feasible, the search specialist
asks the requestor to participate in the search by
sitting beside the terminal and reviewing the re-
trieved abstracts. While some of the employees
can and do operate the terminal, ARCO finds that
it is usually preferable for the search specialist to
conduct the search, with the requestor viewing
the results.

In the future, they hope to install “slave” termi-
nals at a number of ARCO locations. A requestor
would sit at a slave terminal, and would see the
results, while the search itself was being con-
ducted by the search specialist.

What have been the results of this new search-
ing capability, we asked? “Our credibility as an



information resource within ARCO is now much
improved,” we were told. “We now have access
to so many information files that we can give a
much improved service over what we used to do
manually. We are encouraging ARCO employees
to use this new service, as a way of helping them
do their jobs better.”

Los Angeles County Superintendent of Schools
Office

The Los Angeles County Superintendent of
Schools office, located in Downey, California,
serves 93 school and community college districts
in Los Angeles County.

In September 1973, as a service for school dis-
trict administrators, counselors, and teachers, an
education resource service (LANCERs) was started,
using an interactive search service offered by a lo-
cal university. The information file in which they
were primarily interested was the Eric file—the
Educational Resources Information Center file.

In September 1974, they also signed up with
the Lockheed Diavoc service, offered by the
Lockheed Missiles & Space Company, Inc., Palo
Alto, California. Diaroc offers access to 20 bib-
liographic files, including the Eric file. So the
LANCERSs service currently has access to the Eric
file through either system. Connection to DiaLoc
is provided either via Tymshare Inc.’s Tymet
(which we discussed in our January 1973 issue) or
by direct dial telephone call; connection via Tym-
net is less expensive and is generally used. For
their terminal, they use a crr with attached 30
character per second hardcopy printer.

Requests come into the LaNcErs office, gener-
ally in written form, from any of the 93 districts.
School administrators might ask for citations to
specific pieces of legislation or court decisions
dealing with, say, school district financing. Or
they might ask for citations to literature on spe-
cific aspects of staff development. Counselors
might ask for citations to literature on ways to
change attitudes of parents toward innovative
educational methods. And teachers might ask for
citations to literature dealing with ways of teach-
ing sixth grade arithmetic to disadvantaged chil-
dren. These, of course, are only examples of the
requests; the actual searches involve a wide range
of subjects.

If at all possible, the search specialists at the
Lancers office prefer that the requestor be on
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hand at the library when the search is made. The
requestor can see the results and can guide the
search into narrower or different channels. But
since the 93 districts are spread over a wide geo-
graphic area, it generally is not feasible for the re-
questor to be present. Hence the use of written
requests.

As mentioned, when a search is to be made, Di1-
ALOG is accessed via Tymnet, which in turn is ac-
cessed by calling a local telephone number. The
search specialist then enters one key word at a
time, from the key words submitted by the re-
questor. (Some information files use controlled
vocabularies, so the search specialist must look up
the acceptable key words in a thesaurus that is
provided.) Diaroc provides a hierarchical break-
down of search terms, so the specialist can ask for
related terms, more detailed terms, etc. As each
key word is entered, DiaLoc responds by telling
the number of hits in the file for that key word.
When all key words have been entered and the
search specialist has a feeling for what is in the
file, she enters the boolean search criteria—the de-
sired key words connected by anND, OR, or NOT.
When the boolean search criteria have been en-
tered, D1aLoG responds with the number of cita-
tions that meet the criteria.

The search specialist can then either narrow
the search, if the number of hits is too large, or can
begin looking at titles and, if desired, abstracts. If
the abstracts look appropriate for the question at
hand, and if there are more than just a few hits
(say, more than five or so), she requests that they
be printed on the Lockheed high speed printer
and the printout mailed to the requestor.

To expand the use of this new information serv-
ice, the Superintendent’s office currently is offer-
ing it free of charge to the 93 districts. However,
each request must be approved by a school princi-
pal or school district administrator. The use of the
service has been accelerating in recent months,
we were told.

Union Research Center

The Union Research Center, located in Brea,
California, is a part of the Union Oil Company of
California. There are about 300 professionals (en-
gineers, researchers, etc.) employed at the center.

In the late 1960s, the people at the Research
Center wanted an interactive search capabil-
ity for searching bibliographic data. The then-



existing batch systems just did not meet their
needs; the slow response time was discouraging
the Research Center’s staff from using the service.
And, at that time, no interactive search service
was available commercially. So they decided to
develop their own system. :

In 1970, their in-house search system became
operational and they have continued to use it
heavily since that time. In addition, they recently
subscribed to the SDC Search Service to supple-
ment the in-house system. The bibliographic file
used with the in-house system contains citations
to petroleum literature, in the main. It includes
the petroleum exploration and production ab-
stracts prepared by the University of Tulsa and
the American Petroleum Institute file on refinery
literature. Also, all company research reports are
included. In all, over one million documents are
cited in this bibliographic file.

The system uses one crT terminal, located in
the center’s library. The system is operational
during all regular business hours.

In a typical case, the requestor comes to the li-
brary and describes his or her request to the
search specialist. The search specialist formulates
the search query using a controlled vocabulary,
and enters the query on the terminal. Since the li-
brary is only a few hundred feet from the com-
puter and since the terminal is hard wired to the
computer, transmission is high speed. The infor-
mation is displayed instantaneously, as far as the
human eye is concerned. The system displays the
number of hits in the file. Because of the high
speed of the system, the requestor (sitting beside
the search specialist) might choose to scan
through all of, say, 50 or even 100 abstracts—
which the people at Union Research Center feel
could be tiresome and costly in slower speed sys-
tems. When a printout of abstracts is desired, the
search specialist so indicates to the system. They
are printed out on the high speed printer in the
computer room, and are available by the time the
requestor has walked from the library to the com-
puter room.

So, whether the abstracts are scanned via the
terminal or via a printout, it may well be just a
matter of minutes from the time the search began
until the requestor has indicated the source docu-
ments he or she desires. And, as far as the in-house
system is concerned, in most cases those source
documents are located in the library.
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The Research Center does all it can to encour-
age its staff members to make literature searches
“right now.” If a need arises, make the search,
they say. True, some searches will prove to be
unnecessary—but those are more than com-
pensated for by the ones that uncover valuable
information.

So Union Research Center is one of the early
users of an interactive search system, one that
they created in-house. Moreover, its features, in-
cluding its speed of response, are such that it com-
pares favorably with the commercial systems now
available. But the center is subscribing to an out-
side service in order to have access to bibliogra-
phic files that it would be uneconomic to put on
their in-house system.

Where things stand today

Our January 1970 report was concerned with
the status of information retrieval systems. At that
time, we reported that we found a number of
batch-type systems in existence—but not in heavy
use. The long delays in getting back a list of cita-
tions—delays of days and even weeks—seemed to
discourage users.

As indicated earlier in this report, interactive
search systems began to make their appearance
shortly after that report was written. These sys-
tems have caught on very well to the point where
some of today’s services are economically viable—
which certainly did not seem to be true six years
ago. Batch search systems are still is use but we
believe that they are losing ground rapidly to the
interactive systems.

In this report, we will concentrate on the cur-
rent status of the interactive search systems, oper-
ating in business-type and management-type
environments. We will not discuss batch-type sys-
tems. Also, we will not discuss research that is un-
der way to improve the efficiency of indexing, of
abstracting, of searching, etc. These are impor-
tant topics but they are not crucial to the ex-
panded use of today’s systems. As we say, we will
concentrate on discussing how some of the inter-
active search systems are actually being used
today.

Digressing for a moment, the reader who is fa-
miliar with the field of information retrieval
might wonder why we have used the term “bib-
liographic files” instead of the more common
term “data bases.” Within the information re-



trieval field, just about all of the bibliographic
files are referred to as data bases. But we have
been using the term “data bases” for some years
now in another context and prefer to remain con-
sistent in that usage. Also, “bibliographic files” or
“information files,” while longer terms, are more
properly descriptive of what is in these files.

The experiences of the above-discussed organi-
zations should indicate that the technology today
will support the on-line searching of massive in-
formation files—files with millions of citations or
similar information records. And, as it happens,
there are social and business pressures building up
which will encourage the use of such searching
technology.

Just what are these social and business pres-
sures? They are changes in attitude on the part of
the general public and on the part of govern-
mental regulatory bodies. These changes in atti-
tude result in the need for organizations to better
“prepare their cases” when they plan to do some-
thing that impacts the general public. In “pre-
paring their cases,” such organizations will find
that they must search the literature quite thor-
oughly, to learn of the experiences of other organ-
izations that have tried to do the same things that
are being proposed. Here are some examples that
we came across during our study, on the need for
such searches:

PRESSURES FOR BIBLIOGRAPHIC SEARCHES

1. Environmental impact of proposed actions—finding ex-
amples of what other organizations have done and the
problems they encountered.

2. Consumer protection activities—involves (1) searching
out problems ahead of time, based on reports in the liter-
ature and in the press and then taking steps to avoid the
problems, and (2) preparing rebuttals when attacks are
made on products.

3. Class action law suits—again, searching out and identi-
fying problems ahead of time, plus preparing a case
should a suit be entered.

4. Corporate responsibility to the community in which it is
located—finding out what companies do to help improve
the quality of life in their communities.

5. Companies considering entering new lines of business—
finding out what other companies are in the same busi-
ness and some of the problems they have encountered, as
reported in the literature and in the press.

The use of interactive search systems is grow-

ing rapidly. Engineering and scientific users prob-
ably predominate today. But business-type use
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and management-type use are growing. We sus-
pect that the basic history of the computer field
will be repeated for interactive searching. The
early computer users were mainly in engineering
and scientific disciplines, but before too many
years passed, business uses dominated from the
volume standpoint.

With this background, let us give a brief dis-
cussion of three of the leading commercial inter-
active search services, presented in alphabetical
order.

Lockheed’s DIALOG service

The DravLoc on-line interactive information re-
trieval service is offered by the Lockheed Missiles
& Space Co., Inc., Palo Alto, California, which is
part of the Lockheed Aircraft Corporation. Lock-
heed first began providing on-line information re-
trieval services for the U.S. government agencies
in 1965. D1aLoc was developed in the mid 1960s,
and in 1970 the services were offered com-
mercially to industrial and academic users. Dia-
LOG continues to expand its services.

Diavroc currently offers customers access to 20
bibliographic files. These files are obtained from
the organizations which do the abstracting, in-
dexing, and creating of the files. The files cover
the fields of science, social science, business, and
agriculture, including in particular chemical ab-
stracts, physics abstracts, psychological abstracts,
US. government report abstracts, market ab-
stracts, abstracted business information, and so
on. In all, D1aLogc provides on-line access to over
six million citations.

The Di1avLoc service provides on-line access to
the bibliographic files at all times during a 60-
hour week. In all files, records can be accessed by
keywords in titles (adjacency or proximity of key-
words can be specified), author, year of announce-
ment and/or publication, corporate source, index
terms or subject headings, journal name or pub-
lication type, and several other means. Com-
mands are simple, English language instructions
which provide for the display of the file index, se-
lection and combination of terms, display of re-
sults, and off-line printing of results.

Several speeds of service are available. The
Lockheed high speed data network operates at
480 characters per second, so that users who can
access this network can operate at this speed. Di-
rect dial phone access, including Wide Area Tele-



phone Service (wats), can provide service at 120
characters per second. Access via Tymshare’s
Tymnet gives from 10 to 30 characters per second
service. And Teletype Twx service operates at
from 8 to 10 characters per second. These speeds
are output speeds, of course; input speed is at the
terminal operator’s typing speed.

DiaLoc can operate with a wide variety of ter-
minal types; the main requirement is that the ter-
minal accept the asci code. For high-speed use
(120 and 480 characters per second), a CRT termi-
nal is needed; this is usually complemented with a
typewriter-type hardcopy printer for printing se-
lected information. For the medium speeds (15 to
30 cps), either just a typewriter-type terminal or
CRT-plus-typewriter combination can be used.
And at the low speeds (8 to 10 cps), teleprinters
are used. The most common terminal types in use
with DiaLoc are the typewriter-type, operating
at the 15 to 30 cps speed.

Typically, users use the hardcopy printer for
printing out only selected information—search
criteria, number of hits, titles of articles, and such.
If there is any volume of abstract printing to be
done, users generally request that the abstracts be
printed on the Lockheed high-speed printer in
Palo Alto and sent to them via air mail.

An EXPAND command provides the user with a

display of the alphabetically-near index terms to
the term that has been entered, along with the
number of citations for each term. Expanp also
can provide the user with a display of related
terms, in the same format. So the ExpaND com-
mand allows the user to find the indexed key
words that are most appropriate to his search. A
seLECT command allows the user to specify which
of the key words are to be used in a search. A com-
BINE command allows for the boolean com-
bination of the selected terms.

Prices for the DiaLoc service include the ter-
minal connect time (usually $25 to $65 per hour,
depending upon the bibliographic file being
used), plus data communications charges (for ex-
ample, $10 per hour for domestic Tymnet use,
and $22 per hour for trans-Atlantic use), plus off-
line printing charges (10¢ per abstract, including
air mail postage). In addition, the user must pro-
vide the terminal and modem or acoustic coupler.
There are no installation or monthly minimum
charges.

The off-line printing is done in both upper and
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lower case, and is easily readable. The content of
the abstracts depends upon the bibliographic file
supplier, of course, but the samples that we saw
were very complete. Not only did the abstracts
give a reasonable idea of the contents of the
source document but also full information was
given on where to procure the source document,
including the prices of photocopies or microfiche
copies of reports.

New York Times Information Bank

The New York Times Information Bank service
was put into commercial service in 1973 by the
New York Times Company, New York City. The
major type of information in the file is selected
material from the New York Times, from January
1, 1969, to the present. But in addition, the file in-
cludes citations and abstracts from some 60 other
U.S. and foreign newspapers and magazines; the
time period for these generally begins in 1972 and
1973. The file now has almost one million cita-
tions and abstracts, about evenly divided between
the NY Times and other publications, and they
are being added at the rate of about 20,000 per
month. '

Info Bank uses a controlled vocabulary and
each user installation is provided with a the-
saurus. Search requests are formulated by looking
up the appropriate terms in the thesaurus. In
addition, however, Info Bank provides a cross-
reference to related terms to aid the user in find-
ing the appropriate terms for his search. All in-
dexing and abstracting of the NY Times material
is done by the NY Times staff.

The Info Bank service also provides microfiche
copies of all NY Times source material. If and
when arrangements can be made with the pub-
lishers of the other periodicals, microfiche copies
of this other source material will also be provided.

The bibliographic files contain significant news
items, business and financial news, interpretive
articles, editorials, surveys, and even advertising
matter that is related to public interest topics (not
product related). The material, in order to be in-
cluded in Info Bank, must be of broad, general in-
terest; material of local or narrow group interest
is not included.

The 60 other publications (in addition to the
NY Times) include such periodicals as Advertising
Age, Black Scholar, Business Week, Forbes, For-
tune, Economist of London, Psychology Today,



Reader’s Digest, Time, Wall Street Journal, and
Women’s Wear Daily. So there is a wide coverage
of sources dealing with issues of current interest.

The basic speed of service is 1200, 2000, or
2400 bits per second (essentially 120, 200, or 240
characters per second). To date, Datapoint 1100
and 2200, Incoterm spp 10/20, Hazeltine 2000,
IBM 3270 and 3275, and Bell Canada VaCom crt
terminals can be used. The people at Info Bank
recommend the use of an attached hardcopy
printer which operates in the 30 to 120 characters
per second speed range. At the data transmission
speeds that are used, access may be either by pri-
vate line or by direct dial phone line.

Because of the relatively high speed of trans-
mission, the user’s train of thought is not dis-
tracted by the system. New lines of information
appear very rapidly on the crr screen, so the user
is seldom waiting on the system.

The people at Info Bank urge that users pro-
vide a microfiche reader-printer and subscribe to
their source document microfiche service. Six
years of NY Times material requires only about
two square feet of shelf space. When a user learns
enough from an abstract to indicate that he would
like to see the original document, it generally
takes a minute or so to find the proper microfiche,
locate the document on it, and get a print made.

The Info Bank service also provides for the off-
line printing of abstracts on their high-speed
printer; the abstracts are then mailed to the user.
But in the more typical use, users bypass this step.
They scan the abstracts on the cRr—and, in fact,
may get all the information they need from the
abstracts. If not, the source documents may well
be available in the microfiche file.

The system is used in-house by NY Times edi-
tors, reporters, and so on. A number of terminals
are available to newsroom personnel and they are
encouraged to use it. The typical use here, we are
told, is to ask for the selected abstracts to be
printed off-line and delivered to the newsroom
within two hours. Background material for news
reports, articles, and editorials can be obtained in
this manner.

Prices for the Info Bank include terminal con-
nection time (in the order of $45 to $55 per hour,
depending upon speed of operation and number
of hours per month used) and the microfiche serv-
ice (3270 per year for all back copies, if ordered at
time of original contract, or $540 per year if or-
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dered more than 90 days later, plus $45 per
month for updating). User costs would also in-
clude the terminal cost, data communications
charges, and microfiche reader-printer costs. Off-
line printing prices are 1¢ per line. There is a
monthly minimum of four hours of service.

The SDC Search Service

The SDC Search Service, offered by System
Development Corporation, Santa Monica, Cali-
fornia, began commercial operation in January
1973. It has grown at a steady rate since that time.
At present, its main customer base is scientists,
engineers, and researchers. But the list of non-
technical users is also growing; these include
banks, insurance companies, and managers in
companies that use the technical files.

The SDC Search Service offers access to 19 bib-
liographic files; 12 of these are offered exclusively
through SDC. Technical files include the subjects
of petroleum, chemistry, engineering, the geo-
sciences, the life sciences, and a file on research in
progress. Other subject areas include education,
business management, business news in petro-
leum and energy, and agriculture.

In the business literature file, six means of ac-
cess are provided: by title, by author, by pub-
lication year, by abstract (including key words),
by journal code, and by update code. The directly
searchable subject index terms (key words) are de-
rived from the abstract and title categories.

A variety of terminal types can be used with
this service. The basic requirement is that the ter-
minal accept asci and EBcpic code. On direct
dial phone lines, speeds up to 1200 bits per second
(essentially 120 characters per second) can be
provided. Access is also available over Tymshare’s
Tymnet, operating at up to 30 characters per sec-
ond. The bulk of the terminals in use with this
service, we were told, are typewriter-type termi-
nals operating in the 10 to 30 cps speed range.

In most instances, users do only selective print-
ing on their terminals—search criteria, number of
hits, and perhaps titles and a few abstracts. If
there are a good number of abstracts to be
printed, users generally request that these be
printed off-line on the SDC high speed printer
and then sent to the user via air mail.

Special features of the SDC Search Service in-
clude the ability to enter multiple terms in one
search statement, the full truncation of word



stems, and the ability to serially scan any part of a
set of retrieved records for any specified string of
characters.

Prices for the SDC Search Service include ter-
minal connection time (ranging from $40 to $120
per hour, depending upon the bibliographic file
used) plus data communication charges (311 per
hour for domestic users of Tymnet and $22 per
hour for trans-Atlantic use) plus off-line print
charges (8¢ to 25¢ per citation, depending upon
the bibliographic file used). The user must pro-
vide the terminal and modem (or acoustic cou-
pler) equipment. There are no installation
charges or monthly minimum charges for this
service; charges are for usage only.

Bibliographic files

We have made reference to the fact that fre-
quently the interactive search services obtain
their bibliographic files from other sources—
namely, from organizations that supply such files
on a fee basis. In the cases discussed above, only
the Union Research Center and the New York
Times Info Bank service are creating their own
bibliographic files, and in Union’s case, it is only
their own internal research reports that they are
inputting.

The availability of good quality bibliographic
files is one of the essentials for a good search serv-
ice, of course. We will have more to say shortly
about some of the reported quality differences
among these files. But more and more files are be-
coming available, and as they do, the value of the
search services increases.

In the brief tests that we made of some of these
files, we were impressed with the breadth and
depth of coverage of subjects. With all of the lit-
erature searching we do, we still were able to find
citations to some literature that looked most in-
teresting to us and that we had not seen refer-
enced before.

Individual user organizations may obtain many
of these bibliographic files directly from the sup-
pliers. We were told that some organizations not
only subscribe to one or more of the commercial
interactive search services but also obtain some of
these bibliographic files for in-house searching.
The reason would seem to be an economic one; if
one bibliographic file is to be searched very fre-
quently, it might be less expensive to do it in-
house. The commercial search services would
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then be used for the files that are searched less
frequently.

The U.S. National Bureau of Standards is keep-
ing abreast of the development of information
systems and has issued a number of reports on this
subject. In Reference 4, a description is given of a
good many of the available bibliographic files,
along with price information and the person to
contact. Most of the files listed are scientific and
engineering oriented. The reference also lists a
number of the available search services and cur-
rent awareness services.

Using interactive search services

Some of today’s commercial search services
charge only on a usage basis and have no in-
stallation charges and no monthly minimum
charges. They thus provide a relatively in-
expensive way for a using organization to try out
this new technology. A complete search often can
be conducted in 10 to 15 minutes and the total
charges, including the off-line printing of a
number of abstracts, might be in the order of
$15 to $25.

We were told of one example where a portable
terminal was taken to one prospective user organ-
ization. Access was made to a search service on a
demonstration basis. The user decided to make a
search on a subject that two people had been
making a search on manually. One of these people
had been working essentially full time for the bet-
ter part of six weeks on it, and the other person—a
consultant—had been working part time on it
over this same period. The mechanized search
took 15 minutes. The evaluation of the results by
the user: the manual search was almost as com-
plete as the mechanized one! This was perhaps an
extreme case but it does point up the economic
benefits of interactive search services.

There still is an important role for in-house
search facilities. For one thing, an in-house sys-
tem may have access to literature that a pub-
lic service does not have, such as company-
confidential research reports. Then, too, there can
be economic advantages for in-house searching of
frequently used files. If the terminal and the com-
puter are at the same site, there can also be speed
advantages for getting printouts of abstracts, as
well as higher speed of transmission from com-
puter to terminal for faster séarching. The Na-
tional Bureau of Standards has developed a list



(Reference 5) of software packages that can be in-
stalled and used for interactive searching of bib-
liographic files at the user’s site, as well as those
available as a service running at the vendor’s site.
It should be pointed out that the packages will
not provide all of the conveniences and services
that the commercial services provide, but they do
provide some basic capabilities.

We suspect that speeds of terminal operation
will be increased on the commercial services. We
have heard of one study of search services that
concluded that a speed of ten characters per sec-
ond was just too slow; a user’s mind would wander
while the output was being printed. However, it
was concluded that a speed of 30 characters per
second was sufficiently fast that the delay in-
volved would not break a user’s train of thought.
But we have to admit from what we have seen: a
speed in the range of 100 to 500 characters per
second is nice. When you call for the next ab-
stract, zip, there it is; there is no distraction from
seeing the text appear one character at a time.

These higher speeds of operation imply the use
of crT terminals although, of course, there are
printing terminals that operate in the 100 cps
range. But the speed and quietness of the crr ter-
minals are real advantages. There still is need,
though, for selective printing. If the user has only
a CRT terminal, he may need to manually copy
down his search criteria, the number of hits, and
perhaps some of the citations and portions of ab-
stracts. A history of the search is important, we
were told; this is one of the advantages of the
typewriter-type terminals in that the printed
copy provides a history of what has gone on. So,
with crT terminals, some facility for providing se-
lective hardcopy probably is needed.

Typically, we were told, there will need to be a
trained search specialist conducting the search—
but it is very desirable for the requestor to be on
hand as the search is conducted. For one thing,
the occasional user might forget how to use a
service properly, or might not search all appro-
priate files, or such. Also, the sad fact is that a lot
of people do not like to read—so they might skim
over titles and abstracts and thus miss points that
they should see. A trained search specialist hope-
fully would be a good reader and could point out
such points to the requestor. The concept of
“slave” terminals is an interesting one; it would
allow the search to be conducted by a search spe-
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cialist but with the requestor(s) participating at
one or more slave terminals. There is no real rea-
son, of course, why these interactive search serv-
ices cannot be used directly by the requestors—
and we cited examples of such at the U.S. Con-
gress and at the New York Times; also see Refer-
ence 6. But from a number of the people that we
interviewed, we received the same message: don’t
count on eliminating the trained search specialist
from the picture.

Another important feature of interactive
search services is the supervisory “help” service.
If a user, even a trained search specialist, cannot
get the desired response from the system or is hav-
ing trouble with some aspect of a search, he or she
should be able to call for help. For domestic users,
a long-distance phone call is the typical means
used. The supervisor at the service cuts in to the
user’s line and sees the same message on his termi-
nal that the user sees. The user explains over the
phone what he or she is trying to do—and the su-
pervisor helps solve the problem. This service
should be available at all hours that the service is
operating. For trans-Atlantic service, or else-
where in the world, the user can type a message to
the supervisor on the terminal, and commu-
nications can take place via the terminals.

Another feature to look for in interactive
search services, we were told, is multiple access
paths to the information. Citations should be re-
trievable by way of key words, titles, author’s
name, journal name, and so on.

But all is not milk-and-honey with today’s in-
teractive search services. Here are some of the
problems we encountered in our interviews.

Problems with search services

The problem area that seemed to be mentioned
most frequently to us was that of variations in
quality and consistency of the bibliographic files.
There are big variations in the quality of indexing
and of abstracting among the various files. Poor
assignment of key words and/or poor abstracting
can give false hits, thus wasting time and causing
annoyance on the part of the user. False hits will
never be completely eliminated, but hopefully
they should not be caused by poor indexing. Also,
inconsistent punctuation can lead to missed cita-
tions. For instance, the term time sharing might
be entered as a key term in several variations in a
bibliographic file with an uncontrolled vocabu-
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lary: “timesharing,” “time sharing,” “time-
sharing,” etc. The collation sequence of the com-
puter might space these terms quite far apart and
the user might see one and not the others.

Another common complaint is the differences
in procedures for using the several bibliographic
files within one search service. For instance, one
file might use a controlled vocabulary where the
searcher must first reference a thesaurus before
entering the key words, while the next file
searched has an uncontrolled vocabulary.

Then, too, there are differences in semantics
among the various bibliographic files—two terms
used that mean the same thing, or two or more
meanings for the same term. For instance, one file
might have some entries under the key word com-
puter while in another file those same entries
would be found under data processing.

Also mentioned frequently to us were the
differences in procedures among the different
search services. When a user uses two or more
search services, he or she may tend to use one sys-
tem’s commands and procedures on another sys-
tem. There is user interest in a set of standard
procedures, based on the “best” of those now
available. But progress toward this end probably
will be slow. For one thing, each commercial
search service will most likely want to exploit the
advantages it believes it has, in the marketplace.

Still another point mentioned was the
differences in terminal requirements. In some in-
stances, services require the use of specific types
of terminals. It would be desirable for users to be
able to access any service to which they subscribe
from a single terminal type.

The main point one can make from the above
complaints is that users desire standardization
and consistency—within bibliographic files,
among bibliographic files, within a search service,
and among search services. The workings of the
marketplace may well lead to this, to keep up
with the leaders, competitors may find that they
have to provide services that are compatible with
the leaders.

But there are still more aspects where users
would like to see improvements. There are sig-
nificant differences in the support that the various
services provide, we were told. This support in-
cludes: (a) hours of the day and days of the week
that each bibliographic file is available for search-
ing; (b) the quality and availability of supervisory
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“help” services; (c) the reliability of the equip-
ment used which translates into the reliability of
getting service when it is desired; (d) the quality
of the instruction manuals provided, which
describe what actions to take to get desired re-
sponses; (e) the speed of response of the system,
which may be affected by the computer being
shared with other workload; (f) providing mul-
tiple means of access to the citations, plus system-
assistance in leading the user to the means of ac-
cess he needs; and (g) providing both upper and
lower case alphabets for printouts, for ease of
reading. Some services do very well on these
points, we were told, while others have short-
comings.

In some instances, search system designers and
bibliographic file indexers have used pedantic ter-
minology—*“initiate,” instead of “start” or “be-
gin”; or “educational institution” instead of
“school.” The terminology should be selected for
the market that is served, it was pointed out to us.

Some of the problems have little or nothing to
do with the search services themselves. One prob-
lem that applies to all search services, including
in-house ones, relates to human reading capabili-
ties. Enough people do not like to read that it
causes a problem. They resist using a service that
forces them to read, so they do not perform a bib-
liographic search—and they may end up trying to
resolve problems that have already been solved
by others. Then, if they do use a search service,
they may not read the abstracts carefully enough
(perhaps missing points made obliquely) and
hence miss valuable information.

Another very basic problem is that of gaining
access to source documents once they have been
identified by a search. It is nice to find out in a few
minutes time that a document exists which bears
directly on the problem you are working on; it is
disconcerting to find out that it is only available
from a source several thousand miles away and
that it will take at least several days to get a copy.
The eventual solution might well be microfiche
copies of all documents referenced in a search
service being available from that search service,
but there may be copyright and royalty payment
problems to be solved. Note that some microfiche
services are available, such as University Micro-
films, Institute for Scientific Information, NTis,
and Eric (Reference 7).

It is also worth noting that one of the reasons
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that some bibliographic files have not been com-
bined is the copyright problem, we were told.
Most copyright problems could be easily solved if
the copyright holders could be assured of getting
royalty payments for every copy made, including
displays on crT screens, photocopies made, etc.
But the information services field has not yet
reached this point.

Finally, a problem that was pointed out to us is
the rather lukewarm attitude toward information
services by middle management in many organi-
zations. When budgets must be cut, the libraries
and related services seem to be one of the first
candidates for cutting. In the high technology or-
ganizations, however, the value of information
services is usually recognized by both middle and
top management. This is apparently not the case
in the bulk of user organizations, we were told.

We can summarize the status of today’s inter-
active search systems by saying that they can pro-
vide rapid and efficient searching of huge
bibliographic files, involving millions of citations,
on an economic basis. These services are only a
few years old. Acceptance is growing. But there
are problems of the lack of consistency and stand-
ardization that annoy users, plus human reading
problems, as well as some difficulties in getting
access to source documents. In short, these sys-
tems are performing a valuable service but there
are still obstacles to overcome.

What about the near future? Will some of these
problems be solved?

Future trends in search services

From our interviews, it appears that the fol-
lowing are the main enhancements to interactive
search services to be expected in the near future.

Stored SDI services. An sp1 (selective dis-
semination of information) is a current awareness
type of service; a subscriber receives notices of all
new articles, documents, etc., that meet his or her
interest profile. The interactive search services
are beginning to offer this service. A user per-
forms a search for the type of citations in which
he is interested. He then asks that the search cri-
teria be saved, assigned a number, and that his
name and address be attached. Then, as the bib-
liographic files are updated with the new addi-
tions (generally monthly), the new additions are
passed against the stored search criteria. The sub-
scriber receives a printed listing of all hits, in just
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the same manner and format as he receives a list
of abstracts printed off-line.

Slave terminals. The idea of slave terminals was
brought up during one of our interviews. In ask-
ing about it subsequently, we found that the idea
has been widely considered. There are technical
details to be worked out, of course. The master
terminal probably must conduct the search. But a
slave terminal must have some way of breaking in
and sending a message to the master. Also, the sys-
temn should probably allow any of the terminals to
become the master for a given search.

Higher speed of transmission. As we have
pointed out earlier, a 30 character per second
speed of display on the terminal is acceptable.
But higher speeds do have benefits. Perhaps with
the arrival of the packet switching common car-
riers, it will be possible to get a higher speed of
transmission at the cost levels claimed for packet
switching.

Microfiche of source documents. The first point
is to make here is that the source documents are
not always needed. For instance, abstracts of
news stories may give all the information that the
requestor is seeking. But when the source docu-
ment is needed, it appears that microfilm or mi-
crofiche offers the most economical solution for
the foreseeable future—provided that copyright
and royalty payment problems can be solved.
Eventually, the full source documents may be
stored and transmitted electronically, but the
economics do not support this yet and the copy-
right problems would still exist.

More management-oriented data. We gather
that the use of the interactive search systems by
managers (as requestors) is increasing at a good
rate. So, while the bulk of the bibliographic files
on today’s systems are oriented to science and
engineering, it is likely that more and more files
will appear that are management and business
oriented.

Quantitative data and the analysis thereof. The
people at the Lockheed Diaroc service say they
expect statistical-type data to be stored in inter-
active search systems and that the systems will
provide analysis programs for handling the data.
For instance, a variety of economic data, in time
series form, can be stored and retrieved on de-
mand. The user may want to make projections for
a period of time into the future, using as a base the
historical time series data he has selected.
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Speculation on the handling of management-
type data and statistical data leads one to wonder
just what these services might be like in, say, five
years or so. They might well begin offering data
services, such as the storage, retrieval, and analy-
sis of up-to-date market data, trade association
data, industry data, and so on. They may well ex-
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