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Agony and Ecstasy of the Internet:

Experiences of an Information Scientist
Qua Publisher

Eugene Garfield
ISI®, Philadelphia, Pennsylvania, USA

Dr. Garfield is founder and Chairman Emeritus of the
Institute for Screntrf ic Informatxon° He is the mventor of

Garfield has been publisher and regular columnist for The
Scientist®, a bi-weekly newspaper for the life sciences
professional. Dr. Garfield’s education includes a BS in
Chemistry and an MS in Library Science from Columbia
University and a Ph.D. in Structural Linguistics from the
University of Pennsylvania. He has lectured widely and is
the author of numerous papers on information science. He
isauthorof a 15 volume series titled Essavs of an Information
Scientist as well as Citation Indexing - lts Theorv and
Application to Science, Technology, and Humanities.

Abstract

Over three years ago, the bi-weekly newspaper The Scientist® was
mounted on the NSFnet and has been available worldwide on the
Internet ever since. Recently it has migrated to the World Wide
Web. The two systems will be compared with specific examples.
Future Internet success will depend upon innovative display and
visualization techniques as well as real time access and highly
specific search engines. Using the Internet for selective dissemi-
nation of information will be discussed by comparing searches on
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Alta Vista to searches by CD-ROM. Future current awareness and
SDI systems (Current Contents®, Research Alert®) will be linked
to electronic journal libraries. Cited reference searching, a vari-
ant of hyper-text searching, will be discussed with respect to SC]*
and Web crawlers.

When I learned that my good friend Ahmed Helal was retiring, I could not
fail to respond to his invitation to participate in this 19th International Essen
Symposium. So I was glad that it was acceptable to this library-oriented
group to speak about my experiences as a publisher on the Internet. You
might say that I am the co-publisher with the University of Pennsylvania
where the database resides. Ann Okerson, Steve Harnad, and others have
forecast that would be the ultimate fate of scholarly publication but that
kind of migration from private to university publishing has been quite
limited.!2

The Internet is a mixed-bag. It produces considerable frustration but also
occasional exhilaration. It suffers not only from information overload and
redundancy but also lacks real time access. The delay you encounter in
accessing most URLs is somewhere between bearable and intolerable. As
I'll demonstrate later, until we have real time access to the URLs identified
by Web crawlers such as Alta Vista, Lycos, etc., frustration will prevail.

Gopher as KWIC Index

Last year at an American Chemical Society meeting, I described the
electronic version of The Scientist, the newspaper that I've published for 10
years. When we started that Gopher file three years ago on NSFnet, it was
kind of gee-whiz - isn’t that wonderful? By the time we launched our Web
site at the University of Pennsylvania over two years later, the Gopher file
at AT&T already left something to be desired including its strict chronologi-
cal order.
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GOPHER MENU

Keyword Search of The Scientist Newsletter
QUESTIONNAIRE

-1s

README

helpil

index-the-sgcientist

jobs-the-gcientist-960318
jobs-the-gcientist-960401
jobs-the-scientist-960415
jobs-the-scientist-960429
jobs-the-scientist-960513
jobs-the-scientist-960527

ls-1s

overview
the-scientist-900108
the-scientist-960108
the-scientist-960122
the-scientist-960205
the-scientist-960219
the-gscientist-%60304
the-gcientist-960318
the-scientist-960401
the-scientist-960415
the-scientist-960429
the-scientist-960513
the-scientist-960527
the-scientist-960610
the-scientist-960624
the-scientist-960708
the-scientist-960722
the-scientist-960819
the-scientist-960902

Slide 1: Gopher Menu for The Scientist
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THE SCIENTIST SEPTEMBER 2, 1996

VOLUME 10, No:17

{Copyright, The Scientist, Inc.)
EmENssseSEEESCEECN R CEaEMOENEESEESSSSSSSRSSommmsS=ssE===

NEWS

Schools of Public Health Adapting To Societal Needs
SIDEBAR : Accredited Schools of Public Health

AN OUNCE OF PREVENTION: As managed care, with its focus on
preventive medicine, revolutionizes health care, many
universities are expanding their public health programs,
incorporating many disciplines to better adapt to the
changing environment 1

Fired Whistleblower’s Successful Appeal May Broaden State
Protection Statutes

ONE WHISTLEBLOWER'S VICTORY: Myron Mehlman wins an appeal
and $7 million from Mobil 0il Corp., which dismissed the
toxicologist after he advised a Japanese subsidiary to stop
selling gasoline with hazardous levels of benzene, in a case
that could expand protegtion for those who speak out againat
corporate wrongdoing 1

Six Scientists Are Added To Ranks Of Prestigious MacArthur Fellows

JOLLY GOOD FELLOWS: Six scilentists recognized for their
cutting-edge interdisciplinary research have been inducted
into this year’s class of MacArthur fellows 1

As MacArthur Fellowship Turns 15, Recipients Reflect On Its Impact

MUSINGS ON THE MacARTHURS: The MacArthur Fellowship program
marks 15 years of awarding cash prizes and research freedom
to many scientists, some of whom reflect on how the
out-of-the-blue award changed their lives 3

OPINION
Medicine, Science, Public Health Must Merge For The Greater Good

RESTORING PUBLIC HEALTH: Schools of public health must
incorporate scientific disciplines into their agenda to
effectively protect the greatest number of pecple, contends
Joshua Lederberg, the Raymond and Beverly Sackler Foundation
Scholar at Rockefeller University, in an essay adapted from
a recent commencement address 10

Affirmative Action And Women In Science: Post Hoc, Ergo Propter
Hoce?

Slide 2: The Scientist Gopher contents page, September 2, 1996
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Here for example is a sample WAIS search on combinatorial chemistry.
gopher://ds0.internic.net:70/7waissrc:/pub/the-sc

Gopher Search

This is a searchable Gopher index. Use the search function of your browser to enter selreh terms. Enter
search keywords: COMBINATORIAL CHEMISTRY

Gopher Menu

~LI < MOLECULAR BIOLOGY o ¥ 21, 1291 PG : 34 TX : RRSBARCH (HOT PAP

T1: Landm Biotach Bagan Mith A Seasids Strgll AU: RICKI LEWIS
TI : Drug, Blotach Pirms Beginning To Esb o ial Chemimtry

IL: _Eight Accapt The Mational Madal Of Science For 1996 A
ITl. Thras aa Bat Thajr on Catalyvtic Antibedigs' P
—IL: Changing Disciplinss Can Offex d_Agd 1 Sarisfactrion
-X1: Canstic Eogiussrs vitslize Monoclonal Antibody Arena  British and U.5. aci
. S IUp: Nhar's Attractive To Bioksch 2 i ohaayvers

Slide 3: Gopher Search via WAIS on “combinatorial chemistry”
on top of slide and menu of results on bottom

The presentation for a keyword search is reminiscent of the KWIC indexes
developed by Herb Ohlman at Systems Development Corporation (SDC)
and Peter Luhn of IBM in the late 1950s. You would think that AT&T could
come up with something a little more sophisticated than a KWIC index
display.
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In the next series of slides, we have the corresponding displays for the Web
site, which does provide reverse chronological order.

THE SCIENTIST“”

e oSCenees Prefosaenad

August 1996
July 1996

Volume 10, No. 16

Volume [0, No. 15
July 8, 1996 Volume 10, No. 14
June 1996
June 24, 1996 Volume 10, No. 13
June 10, 1996 Volume 10, Ne. 12

May 1996
Volume 10, No. 11

May 27,1996
May 13, 1996 Volume 10, No. 10
April 1996

April 29. 1996 Volume 10, No. 9
Aprl 15, 1996 Volume 10, No. 8

Volume 10, No 7

Volume 10, No. &
March 4, 1996 Volume 10, No. 5
February 1996
; Volume 10, No. 4

Volume 10, No. 3

March 1996

January 1996
Japuary 22, 1996 Volume 10, No. 2
Jaguary 8, 1996 Volume 10, No. 1

December 1995

Volume 9, No. 24
November 1995

Volume 9, No. 23

Volume 9, No. 22
October 1995

95 Volume ¢, No. 21

September 1995
Volume 9, No. 18
Volume 9, No. 17
August 1995
Volume 9, No. 16

July 1998

Volume 9, No. 15

Voiume 9, No. 14
June 1995

June 26, 1995 Volume 9, No. 13
June 12, 1995 Volume 9, No. 12

Gopher version of The Scientist, containing issues from 1992 to the present.

Slide 4: Web Contents, June 1995 to August 19, 1996
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Sections
Web Current issue Volume 11, No. 1, Jan 6, 1997
Weh Search i -

, Stories in this Issue
Gomher V. s LT}

Slide 5: Listing of “stories in this issue” for August 19, 1996
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August 19, 1996

CIENTIST®

i

VOLUME 0, No:16
" THES
i e

LA

S bt Sadenees l‘re.'vll‘»xi'.;\:.t”

NEWS

PRy ISP

Author: Myrna E. Watanabe, pp. 1,4-5
WILL THE AX FALL? When hospitals merge to compete in a changing health care market, job security
and research funding become major issues, particularly in the case of the proposed merger between
Mount Sinai Medical Center and New York University Medical Center, which also plan to combine their
medical schools.

isian 1 R
Author: Billy Goodman, pp. 1,6-7

APPEAL AFTERMATH: As the dust settles after Thereza Imanishi-Kari's exoneration in a decade-long
scicntific misconduet case, observers are calling for an overhaul of the system for dealing with such
charges.

Reports Gi
Author: Robert Finn, pp. 1.8
GREEN LIGHTS FOR XENOTRANSPLANTS: Two independent reports say that research on the

transfer of organs and tissues from animals to humans should continue since the potential benefits of the
procedure outweigh the risks.

Veteri Medicine Begi
Author: Kathryn S. Brown, pp. 1,9

OF DNA AND DOGS: Scientists realize career alternatives to human-health research as biotechnology
makes inroads in the animal health market

. e
Author: Thomas W. Durso, pp. 3, 10

SCIENCE MEDALISTS: The National Medal of Science was awarded to eight researchers, including
two life scientists, last month.

OPINION & COMMENTARY

o MRS ] 3 2,

Author; Adrian R, Morrison, pp. 11

DEBUNKING THE 'BIBLE": False allcgations about mistreatment of animals in Animal Liberation, the
1975 book by Australian ethicist Peter Singer that inspired several anti-research organizations to take
action, is still affecting science and government policy, contends Adrian R. Motrison, a professor of
behavioral neuroscience at the University of Pennsylvania.

Slide 6 and 7: Complete contents page for August 19, 1996 in-
cluding short abstracts

Publications of Essen University Library, Vol. 21, pp. 202 - 222, 1997



210 Eugene Garfield

mLm.A.HmJlmIHﬂnn..SmnhﬁLBmmmz
Author;

, pp. 12
Rewewmg. a demandmg 1ask that presents a nobie challenge, should be encouraged as inuch as research
hy the scientific community, according to Eugenc Garfield.

LETTERS

"Managed Care And Research,” by Gary L. "The First Combinatorial Library,” by Jack D.
Steinman; Keenc;

“Legal Consulting.” by Ronald D. Hood
RESEARCH

Author: Steven Benowitz, pp. 14-15.
MATTERS OF THE MIND: Psychoneuroimmunology, the study of the interaction between the brain

and the immune system, is gaining accepumce in the muinstream medical world as evidence mounts that
the mind does indeed affect overall health.

HOT PAPERS

Clinical rescarcher Edward M. Connor details his study reporting that the drug
nmmnmwmmﬂmnﬂl&m Bluphysmst Mark Gray-Keller explains

PROFESSION

Author Knten Hopkm pp. 18

DEPOSING THE DOGMA DU JOUR: That crazy theory that explams al{ your research findings may
not fit today's scientific models, but that doesn't mean it's not valid; researchers who have struggled to
gain acceptance and funding for their ideas wrge persistence.

TOOLS & TECHNOLOGY

Author: Robert an. . 19-20
ELECTRONIC SCIE ICE: Scientific publishers are offering more products-including journals,
databases, bibliographic abstracts, and full-text articles-on CD-ROM and the World Wide Web.

Slide 6 and 7: Complete contents page for August 19, 1996 in-
cluding short abstracts
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THE SCIENTIST® |

Result of Search
Search for: combimatorial chemistry

Pages with Number of References

THE SCIENTIST® I

Result of Search
Search for: molecular modeling

Pages with Number of References

Slide 8: Searches on Web site on “combinatorial chemistry”

(top) and “molecular modeling” (bottom)

Three yearsago, | was glad to be able to do a search atall, so a KWIC display
was acceptable. Now even this more attractive looking display [provided
through the University of Arizona’s Glimpse search engine at Penn], while
an improvement, still leaves room for improvement when there are more
than three or four hits.

Most search engines are unforgiving. Once you create a file, special
programming is needed to include in the display information like the date
of issue, unless you are prepared to re-index every document.

Publications of Essen University Library, Vol. 21, pp. 202 - 222, 1997
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To illustrate how you proceed from the first stage of a search to the next
I've done a search on “technology transfer.”

THE SCIENTIS"I"D

spaper bor L L saesces Protossiaal

Result of Search

Search for: technology transfer

Pages with Number of References

1 Hmmuleﬂmnlmﬂlﬁmfmusﬁﬁon_onﬂmmm%om [

950612[9]
Mmhmﬁmmmwm:@m&w&mwﬂm 8]
4 Re s End 960708 [4]

S. Mﬂﬂmm&mwmmmmm
6. Observers See Ominous Trend In 96 Science Budget 951016 {3

1. Nmmmm&mmm_mm%mzs {2

Observers 961014 |2]
i esearch 950724 [2]
10 anmdAquDNADmm}iasﬂmg%lzlz[z]
960219 [1]
12 mmmmmmmmmmmm (1]
13. Industry Investors Show Increased Interest In 960401 (1]
14 mmmmmmmmﬁmm%lm
WWE

16 Nﬂmﬂ&h&ﬂmm_lmmix%m"[l]

18 MBA Progra ss-Trained 950626 [1]
19. mmwmmmmwy 0§
20. Environmental Scientists Hail New Forest Service Clie[ 940110 {1]

951113 [1]
951127 [1}

Slide 9: Search done on “technology transfer”
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In the next slide, I've called up hit #2 “Using the Internet for Technology
Transfer”.

USING THE INTERNET FOR TECHNOLOGY
TRANSFER

Author: Lee Katterman

Several universities have tumned to the Internet to help promolc the inventions of their faculty. In some
cases, universities have provnd:d scarching capability, permitting the Internet browser to display
nonpropnemry descriptions of inventions availablc for licensing. Here are the URLs (Universal
Resource Locators, also known as "addresses") that turned up during some recent "Net-surfing."

. Indiana Uniyessity Technolopy Transfer Office af hup://www.indiana.edwtechtran/index.html
. mmim[Msnnlmhlmlnanmmeﬁs: at http://www.tmo.umich.edu/

i

2

3.

hnp //web.egr.msu.edu/~gleasonb/index.htm

4, 5i at
http://web. mit.edu:1962/tiscrve.mit.edu/0000/24442 html

5. Vi

hitp://ra.cs.ohiou.edu/go) herlnon—acadenncltto/vlohome html

6. at
hittp://infoserv.rttonet.psu.edu/rtto.html

7

8

9

al

’ http://info.rutgers. edulSemces/Corporatdcorporald

. Sianford University Office of Technology Licensing
http://www-leland stanford.edw/group/OTL/ aboutotl html
. http://www.research.sunysb.edwresearch/techxfer.himl

10. University of Washington Office of Technology Transfet af

hitp://cary.u. washington.edu/ott/ott.html
11. United States Patenl and Trademark Office at http:/fwww.usmorsov/

' http //ra 3. ohlou.edulgopherlnon-academlc/llolpatcnts html
' nansfn at hftp /Icary u.wash.mgton.eduloﬂ/T echTransfer hlml

(The Scientist, Vol:9, #12, pg.10, June 12, 1995)
{Copyright, The Scientist, Inc.)

WE WELCOME YOUR OPINION, IF YOU WOULD LIKE TO COMMENT ON THIS STORY,
PLEASE WRITE TO US AT EITHER ONE OF THE FOLLOWING ADDRESSES:

211764.256]1 (icompuserve.com
The Scientist,

?‘?00 Market Street, Suite 450, Philadelphia, PA 19104
S.A.

Slide 10: Article by Lee Katierman shows 13 hot-linked connec-
tions
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First entry (Hit #1) is for Indiana University’s “Technology Transfer
Office.” That takes us to their home page (Slide 11).

Technology Transfer
at Indiana University

501 N. Morton Street, Suite 111
Bloomington, IN 47404

Telephone 812/855-7842 Facsimile 812/855-3757
Technology Transfer Office

ATAIN, Inc. Alliance
BioPharm Internet Resources

Slide 11: Home page of Indiana University’s Technology Trans-
fer Office '

As I said, if you plan ahead your webmaster can create more attractive and
useful displays. Here, for example, is the result of a search on “Hot Papers.”
This was one of the categories shown previously on our contents page in
Slide 5. The dates have been included as separate headings in the redesign.
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May 27, 1996

® Telgmere Biology: Cell biologist and neuroscientist Jerry Shay reports on association of human
o lclomerase activity with immortal cells and cancer.
j i . Agricultural biotech researcher Bernard Vemnooij discusses salicylic
acid's role on the development of systemic resistance in plants.

May 13, 1996

Slide 12: Hot Papers

Publications of Essen University Library, Vol. 21, pp. 202 - 222, 1997
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When we agreed to put The Scientist on the NSFnet, we were frequently
asked whether it wasn’t dangerous to its survival as a subscription service.
There is nothing in our experience that would confirm that expectation. As
a strictly ASCH file, I was confident that few subscribers to the print edition
would give up the pleasure and value of the printed edition. Three years
later that situation has not changed and I still cannot really tell you yet how
many people “read” The Scientist in electronic form. We receive statistics
each month on the number of searches, etc. But one FTP could be serving
the needs of every scientist in New Zealand. We’ve asked librarians or
computer managers who FTP files if they have any idea how many people
use or read The Scientist in its electronic version, but most really can’t say.
Everything is expressed in terms of searches and hits.

[ had hoped that it would be possible to use the Internet it a pro-active way
so as to improve the dissemination of The Scientist s articles to all relevant
readers of listservers, bulletin boards, etc. So far it has proven to be too time
consuming to attempt to identify all relevant buliletin boards for each new
story or to correspond with the individual bulletin board monitors or
editors. The rules of etiquette on the original Internet prohibited us from
trying to send out a wide swath broadcast of the contents page of each issue.
Even the now commercialized Internet has not changed the fact that
unsolicited mail offends most scientists, particularly as information over-
load has increased. Of course, individual readers, knowing of an article that
would interest colleagues, can go up on our Web or Gopher sites to transmit
that article.

Having The Scientist at my fingertips has saved us considerable time in
responding to requests for information. This is a mixed blessing. Students
worldwide seem to think we are authorities on any subject we have covered
in a news story. Recently, someone asked for advice on how to obtain an
MBA as part of his plan to switch from microbiology to management
because we had published an article last year on cross-training in career
development. We often receive desperate requests for advice on medical
problems.

A recent experience with The Scientist editorial staff illustrates the cultural
change that is involved in going from traditional indexes to electronic
access. We have produced manual author and keyword indexes to The
Scientist since its inception. These printed indexes cover 1986 to 1995. It
is no longer urgent for us to produce this index on a fully current basis since
we can access The Scientist by keyword on our Web site, When we
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planned this year’s budget in November we excluded the cost of the
manual index. Then in May someone asked when it would be updated. The
advantages of the printed index were cited. But when | asked how long it
took to access the original stories they seemed perplexed. [ pointed out that
you had to take into account the time required to locate the article in the
library. Long before you've found the issue in the library, you can display
the article on the screen and if necessary print a copy. (Slide 13: The
Scientist Subject Index - Highlight “technology transfer”)™°

In the time that remains, | would like to comment on my experiences with
Web crawlers such as Alta Vista and make some random comments on Alta
Vista, Dialog, and some other search methods. For example, a search on
Dialindex for information on “technology transfer” produces a list of
databases containing various items on that subject. (Slide 14: Diallndex
search on “technclogy transfer”)!?

When you do a search on Alta Vista, you produce a list of URLs which may
range from a computer host to a specific abstract. In a recent talk to NFAIS,
Roger Summit pointed out that Alta Vista had 23 million “records” while
Dialog gave you access to 334 million, half in science.?

I mentioned earlier the problems of delivering information to the editors of
Internet bulletin boards. These editors could use one or more crawlers to
find out what articles have appeared in The Scientist that concern the
interests of their invisible colleagues. Of course, this means they have to
create term profiles that will anticipate the varieties of natural and scientific
language implied by their specialties. But they will be directed to the full text
of articles, since each article is a separate URL. With Dialog they will be
directed mainly to titles and abstracts within particular databases.

Electronic versus Printed Qutputs

We have been hearing for quite some time how the Internet is going to
displace the printed word. It used to be called the paperless society. But we
are still consuming enormous quantities of paper to print our e-mail and
Internet output. I for one can't sit for hours reading a screen. Evenifl could,
the portability of printouts is necessary for my mobile existence. I frequently
see people in planes and trains using portable PCs, but somehow they
never seem to be reading. We have alongway to go before the printed page
is displaced. Are you ready to replace reading your morning paper with
electronic access? The same reasoning may not apply to reading scientific
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or scholarly journals. Some of them are so large that they defy easy
browsing.

Future of SDI Systems

[ continue to be an avid user of ISI's SDI system. The ISI® Research Alert®
{formerly ASCA) has now been around for over 30 years®. It was the first
commercially available SDI system. But for over 20 years it was unable to
survive without the financial support of the SCP database. Scientifically it
was a success and continues to serve the needs especially of applied
scientists. But for basic researchers it still has to be combined with scanning
of journal contents pages. In fact, the success of Current Contents was, and
still is, primarily due to the inability of most researchers to define their
reading needs precisely. If they knew exactly what they needed, would
research be necessary?

The quantity of information published today is much greater than it was 40
years ago when IS started. Yet I can honestly say that 50% of what [ read
would not turn up in any ordinary keyword search. But that might change
as the full-text revolution matures. ISI's Research Alert can now be
delivered over the Internet, thereby making it more timely and also
susceptible to further electronic manipulation. I've just begun testing this
out myself since it includes abstracts as well as titles. {Slide 15: IS] Research
Alert report)1°

Cited Reference Searching

When | was more active in research, [ literally scanned the contents of seven
editions of Current Contents. As time passed, | increasingly relied upon the
unique ability of cited reference searching via Research Alert to support my
reading needs. Cited reference searching is simply a variant of
hypersearching. It will be an integral part of the fully electronic journal
world of the future. For the moment, however, it is not practical to use the
Internet to find all articles which have cited your work, or some specific
paper, book, or author - at least not without considerable effort.

A group at the University of Southampton in the UK is also developingwhat
it calls linking databases.® Making journals and the SCP® and other
databases transparent to each other in the near future is an increasingly
realistic expectation. STN has already done this to some extent. IS] is
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developing SC/ Intranet capability which will eventually cover the entire
file from 1945 to the present. ISI has already announced the use of the
Internet for Current Contents and Research Alert. {Slide 16: Distributed
Link Service in UK)*

Using today’s Web crawlers to search for cited references is rather frustrat-
ing and time consuming.

When I did a simple search for my name on Alta Vista, using advanced
query mode, the first 10 entries refrieved are quite relevant. And so is the
11th. But then you are directed to the Eugene, Oregon, Chamber of
Commerce located on Garfield Street! (Slide 17: Alta Vista search on
“Eugene Garfield” using the advanced query)*

Then at the bottom of the list there is a home page for the Cantrell family
whose members include Eugene and Garfield Cantrell. Since then this
adjacency problem can be reduced by putting my name in quotes, butwhat
happenswhen we have to search references which simply cite “E. Garfield"?
This search proved to be almost useless unless you are interested in Garfield
the cat! (Slide 18: Index of Persons - Cantrell)!°

Once again, let me stress the importance of display or visualization. With
Alta Vista and other crawlers, you must hyperlink to each URL in turn to find
out why you were directed to that URL.

In a typical citation search using an SCI CD-ROM, here is what you see
initially for a cited reference search. Note that I do not have to specify the
full first name but simply the initials, which is standard practice in science
journals. (Slide 19: SCI Search on Eugene Garfield from 96 Jan-May Disc;
Slide 20: SCI Search Results (List of Citing Papers})'®

These could have included abstracts. Whether article titles or abstracts,
these are printed as a group or one at a time.

In the next slide (Slide 21: Sample Long Citing Record)* I've printed one
full citing record, which includes title, authors, addresses, abstract, and list
of cited references.

In the near future you will be able to do these SCI searches via the IS
Intranet. And it will also be possible via the IS Electronic Library to access
the electronic version of journals. That project has been widely announced
and briefly described as providing “users with immediate desktop access to
the tables-of-contents, bibliographic data, and abstracts of the approxi-
mately 1,350 prestigious journals indexed in Current Contents/Life Sci-
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ences, as well as to the full images of those journals in the system for which
publishers have given permission. ISI has partnered with a number of
players like IBM in order to expedite this initiative.

Visualization

Visualization has become a hot new area of information science thanks to
people like Ed Tufte® and Jock Mackinlay, Ramana Rao, and Stuart Card
at Xerox Research Center in Palo Alto?, (Slide 22)1°

In this slide you can see how citation networks are visualized in their
butterfly model of the citing and cited pathways to a key paper. Unfortu-
nately, I can’t fully demonstrate how this three dimensional portrayal
works. It moves around in 3-D like you move molecular models.

For decades information scientists and historians like Derek Price have
aspired to use the Science Citation Index database to create an Atlas of
Science. Henry G. Small visualized a future version of a Citation Index that
would also include the ability to do citation context analysis.® In this
particular version of the SCI, the display of citing papers would not be
limited to citing titles and authors but would also include citing sentences
or paragraphs. In addition, the information would be displayed in the form
of “maps” that reveal intellectual connections. Thus, mini-reviews would
be organized automatically but also supptemented with visual mappings of
the interrelated links.

The Atlas of Science experiment was aborted but this work has been
superseded by an electronic version called SciMap. Henry Small’s research
group provides “SciMap” software to create co-citation maps like those [
presented recently at the International Conference on Prostaglandins and
Related Compounds in Vienna. (Slide 23: SciMap Example)™®

And eventually this software will be expanded to generate historiographs
from the repertoire of research fronts ISI identifies each year. (Slide 24:
Historiograph Example; Slide 25: Co-citation of Core Papers for
“Prostaglandins and Inflammation” (RF 76-0869))°

In the near future,  have little doubt that searching will be easier, and index
displays more friendly and hypersearching within Intranets, at least, will
provide real time access.

Whether the Internet survives the next stage of its exponential growth has
been seriously questioned. Therefore, the separation of the scientific and
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scholarly portion of the URL universe from other public information it
presently contains may be necessary for its technical survival. In 1963, John
W. Senders estimated the escalating information content of the world’s
libraries.? He also discussed the exponential growth of the indexes needed
to search these files. It will be interesting to see how long it takes for the
Internet to reach exponential saturation unless huge investments are made
worldwide to provide real time access to every user.
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