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“ The ISI Web of Knowledge™ Platform: Current and Future
Directions for Database Access and Linking”

The following text is based on a presentation at Kansai University, September 2001 by Jeff Clovis,
Director, International Product Support, ISI, 3501 Market Street, Philadelphia, PA 19104.

A complete version of this paper is published on the ISI Web site at
http://www.isinet.com/isi/hot/essays/isiplatform/8105138/index.html.

In 1955, Dr. Garfield published an article in Science ' on the use of citation indexes as a new way
of classifying journals (at the time he was focussing specifically on the medical literature), one that
went beyond the existing keyword- or subject-based classifications systems.[] He proposed that
cited references were more than just acknowledgements of prior research, but were actually links
through which one could discover the otherwise hidden conceptual relationships between
research areas.[] He showed how two seemingly disparate areas of scientific or scholarly activity
might actually be related because they both cite the same body of prior literature, which in turn
might indicate the emergence of a new inter-disciplinary or cross-disciplinary trend.

Dr. Garfield's Science article led him to pursue a grant-funded experimental project to develop a
Genetics Citation Index, which was the precursor to the Science Citation Index.[] Cited reference
searching offered a new way for researchers to explore the literature outside their particular fields
because they did not need to know the specialized vocabulary of another discipline -- the
reference itself was the search term.

Dr. Garfield and other pioneers in the area of bibliometrics and scientometrics (such as MM
Kessler and Henry Small) continued their exploration of citation analysis, introducing such
concepts as bibliographic coupling, co-citation clustering, citation rankings, and impact factors.[]
However, Dr. Garfield's vision did not involve merely the intellectual pursuit of an interesting idea,
but the practical application of that idea to the everyday world of research and scholarship.] His
ultimate goal was to provide a new way of exploring the scientific and scholarly literature that
researchers themselves could use as a regular part of their research process.

The Science Citation Index marked the first incarnation of that idea, introduced in print in 1964
(followed by the Social Sciences Citation Index® in 1972 and Arts & Humanities Citation Index® in
1978).0 As in other companies that have been around as long as ISI has, the evolution of
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information resources followed the same path: from print, to online, to magnetic tape, to CD-ROM.
O However, it wasn't until the advent of the Web that the right technology came along in order to
fully realise Dr. Garfield's dream.

The Web provided a way to offer a sophisticated method of searching in an easy-to-use interface
(in a soon to be ubiquitous environment).[J With the introduction of the I1SI Web of Science® in
1997 (the Web version of the citation indexes) researchers proactively embraced cited reference
searching for the first time.0 Now in 2001 the vision has been expanded to provide a single
platform for all the Web-based products offered by ISI.

The ISI Web of Knowledge

In a nutshell, the ISI Web of Knowledge is a platform encompassing all the content and tools that
ISI has developed over the last 40 years, provided in a unified environment for researchers to
access directly from their desktops.O It includes the evaluated, multidisciplinary content that ISI
has always provided -- journal articles, proceedings papers, patents, chemical compounds and
reactions, and Web sites and Web documents.

In addition, the platform infrastructure allows us to extend database access by provide
complementary sources of information through partnerships with other information companies.[
The tools provided in the platform include the ones needed to use and manage the content,
including subject searching, cited reference searching, browsing, alerting, linking, and exporting.

While the individual sources within the ISI Web of Knowledge continue their separate
development path and integration, it is the new technologies that underlie the ISI Web of
Knowledge platform infrastructure that are critical to its future development.[] After all, the Web
had been around for a number of years, so what is it that now, in 2001, allowed ISI to actually
create a unified research environment? What were the core developments that allowed this
platform to take shape? What new technologies are being used to advance database access and
linking?

The answer at ISI is two-fold: the introduction of the MuscatDiscovery™ search engine, and the
completion of the ISI Links Gateway.

The MuscatDiscovery Search Engine -its implementation and use in the ISI
Web of Knowledge.

Traditionally, ISI has always used Boolean-based search engines, what | think of as" exact
match” systems.[ These systems[] retrieve exactly what you ask for, which is great if you are like
me -- a librarian or researcher who knows how to put together a good search strategy.[l However,
| think everyone knows that this is not always the case with the end-user researcher, and that,
frankly, many can use all the help they can get.O0 Because of the platform's modular infrastructure,
we can now implement new kinds of technology very quickly and in tandem with an existing
technology, and this has allowed us to incorporate the MuscatDiscovery query engine.
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Rather than an® exact match” system, the MuscatDiscovery engine is a probabilistic model that
uses probability to guess what it is the user wants.(0 | think of this as a* close match” system,
where the engine retrieves not only what you ask for but also what it thinks you really meant to ask
for.[0 This is the basis of many of the Web search engines currently in use, and is often the tool of
choice for the non-search expert.[1 What the MuscatDiscovery engine allows us to do is to expand
the ways in which the user can search, so that both structured data (like an A&l database) and
unstructured data (like much of the content found on the open Web) can be searched at the same
time.J Also, the MuscatDiscovery engine can search against documents of different formats,
whether they are plain text, HTML, PostScript, or PDF files.[0 Although it retrieves items a bit
differently from a Boolean engine -- incorporating the idea of relevance and weighting of terms as
it retrieves them -- the nice thing about this engine is that it will still support Boolean-based
searching.

There are two ways in which ISI is using MuscatDiscovery engine in the platform: the first is to
offer users a mechanism to automatically search for Web documents, and the other is to extend
database access by allowing cross-content searching.

ISI eSearch:

This is the name given to the first implementation of the MuscatDiscovery engine, and it allows
users to search the full-text of Web documents indexed from ISI-evaluated Web sites in a way that
is completely integrated with journal article retrieval.l The way eSearch works is that it takes the
Boolean search terms that the user has entered in order to find relevant journal articles, and then
translates them® behind the scenes” into a two-part query that is searched against the over
130,000 Web documents currently indexed by ISI editors.(] The user is then given the option of
seeing those documents in a special summary list, with individual items on the list linking directly
to the full-text Web document.(J The entire process extends access to new content in a way that
does not disrupt the user's search process by requiring a re-entry of terms or the learning of a new
interface.

ISI CrossSearch

The second implementation of MuscatDiscovery is something we call ISI CrossSearch, which
extends searching across different content types -- journals, proceedings papers, and patents --
through a single interface.d In addition to offering an easy-to-us€’ concept” box that requires no
knowledge of Boolean command language (researchers can key in a word, phrase, sentence, or
cut-and-paste an entire paragraph), it provides a consolidated, de-duplicated results list.

What is particularly important about this cross-content interface is that it allows for a single point of
entry into multiple content sources, which means it allows single -sessioning across those multiple
resources.] In doing so, ISI CrossSearch marks the first phase of the ISI platform.

So the MuscatDiscovery search engine has allowed an expansion and extension of database
searching within the ISI platform.00 Now, what about linking? That brings us to the second
technology, the ISI Links Gateway.
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The ISl Links Gateway

Basically, any linking gateway really just needs to answer three questions: Who is the user?0]
Where does the user want to go? And what is the appropriate copy, instance, or version to which
we need to send that user? Although the idea seems simple, actual implementation of a robust,
comprehensive system that can answer those questions correctly in all different customer
scenarios is quite difficult.

In the past, ISI implemented authentication, access, and routing mechanisms the way that many
other companies did -- on a product-by-product basis.[0 However, this leads to a level of
complexity and duplication that is difficult to manage, and it became clear that what was needed is
a single environment for links management across all resources.

This is particularly important in today's collaborative environment in which research libraries are
working to build alliances so that resources can be shared across what a number of speakers at
this conference have termed the’ hybrid library.” Our solution was to create ISI Links, a central
server which manages all the types of links found across the platform: intra-content links (such as
linking from a cited reference to the full article record), inter-content links (such as between journal
articles and patents, or between journal articles and gene sequence databases), and links to
OPACs.[ In addition, the gateway allows for context-sensitive linking such as that offered by SFX
software, and provides extensive linking to the full-text of articles, whether hosted via Internet by
the publisher or hosted locally via Intranet at the customer site level.

Actually, since linking to full-text is such an important issue, | wish to talk more specifically about
how we devised our full-text linking system, which we affectionately call' 1SI RoboLinks.”

ISI RoboLinks

Robolinks is the hybrid linking system developed to support & no dead links” policy.

When we first started working with publishers to establish links to their full-text journal content, we
depended on direct electronic feeds sent by the publishers to let us know exactly where a full-text
article could be found.O0 Ouf* no dead links” policy meant that we wanted to make sure that every
time a researcher saw & full-text' button on a record, that researcher could be sure that the full
article was available with a simple click.00 We did not want researchers to hit a dead end (I'm sure
we all dread seeing that ominous* 404 site not found” message when we click on a promising
link), or to be taken to a resource which they are not entitled to use.

Direct publisher feeds ensured stability, but unfortunately it required a great deal of time, effort,
and technical savvy to correctly implement the links tables, and although the technical expertise
was indeed present, many of the publishers simply were not ready to make the jump along with us.

Algorithmic Linking

Now there is another type of linking mechanism called algorithmic or“ optimistic” links.[]
Optimistic linking involves not a stable link to the full-text of an article, but the storage of meta data
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about a full-text article, meta data from which a link can be generated as it is needed by the user.[]
The system stores enough information about an article -- such as the base URL and the algorithm
to be used to construct the link -- so that it can attempt to make a link on demand (when the
researcher clicks the full text button).O This method is relatively easy to employ, but the problem is
that you are never quite sure if the electronic article will be found because the link is not actually
attempted until the moment you click.

Now IS| RoboLinks is different in that it offers optimistic linking with an added twist -- a measure of
dependability.(] As part of the system the links are actually pre-verified (automatically and on a
routine basis) to ensure that the link is still viable.[l The benefit of RoboLinks is that it allows us to
expand our linking system to include the content of publishers who are unable to provide direct
feeds, but to do so in a way that ensures a stable system.[ At present, through a combination of
direct electronic feeds and RoboLinks we link to about 2800 journal titles and with agreements to
cover over 4,000 titles.

Conclusion

The first phase of the ISI Web of Knowledge platform was possible because of the way eSearch,
CrossSearch, and ISI Links allows individual databases and other resources to be integrated.l
This leads to the extension of the resources within to those outside the platform as well since the
target could be housed outside the confines of this graphical representation.[] The ways in which
the MuscatDiscovery (TM) engine, ISI Links, and other new technologies can be incorporated will
allow us to move forward with the next phase of the platform.O First, we see an expansion in
content sources in specific subject areas, where new partnerships with other information providers
allow us to expand database access.[l We have already partnered with BIOSIS, with CABI
Publishing, IEE, and there are others to follow in 2002 and beyond.[] In addition, the platform's
modular infrastructure will allow current tools (such as alerting) to be extended across all content.
The ISI Links system will allow expansion of full-text links and the incorporation of context-
sensitive linking software such as SFX to other resources (currently only Web of Science is SFX-
enabled).00 | must stress, however, that although there will be ongoing development of the
platform, we will not stop enhancing individual resources (for example, set-searching will be
available with the next version of Web of Science, allowing a user to combine a cited search with
a topic search).0 The next phase of the ISI platform will be its evolution to a true portal
environment, and database access and linking will evolve along with it.
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