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Abstract browsing tools [5]. There is an urgent need for new infor-
mation systems that support research activities and play the

The concept of Web-based Information Retrieval Supportroles of traditional librarians.

Systems (WIRSS) is introduced. The needs for WIRSS are Web-based Information Retrieval Support Systems
shown by a detailed case study of existing research arti- (WIRSS) assist the basic research activities, such as re-
cle indexing and citation analysis systems, such as Currenttrieval, exploration, organization, and utilization of infor-
Content, DBLP, Science Citation Index and CiteSeer. Themation on the Web [14, 15]. The goals of WIRSS research
objective of WIRSS is to build new and effective researchare to build new and more effective research tools and sys-
tools for scientists to access, explore and use informationtems for scientists to take full advantages of the Web. With
on the Web, which may lead to improved research produc-such tools, scientists are able to change the Web into a vast
tivity and quality. and personalized knowledge base.

Having identified the needs for WIRSS, it is very tempt-
ing to create new theories and build new systems, as be-
ing commonly done. However, the huge number of imple-
mented systems in comparison with a relatively small num-
ber of systems actually used in practice suggests that such a

An important activity of scientists is to keep updated straightforward method may be ill-fated. Therefore, we take
with current research in the field. A scientist uses many an alternative approaches known as case study [13], which
means of communication, tools, and services to find rel- unfortunately did not receive too much attention. We ana-
evant and useful articles [5, 12]. Library, a collection lyze a few widely used systems, as well as their evolution
of recorded human knowledge, is a major information re- with the development of computer technology. Such a case
source for scientists. Librarians serve as mediators betweerstudy will help us to understanshy certain systems work
human and library collections in order to maximize the uti- andhowthey evolve and adapt to work better. The results
lization of records for the benefit of society [9]. The organi- bring more insights into WIRSS, establish a solid basis for
zation, the process and functionality of library have changedthe study of WIRSS, and provide guidelines for the imple-
dramatically with the introduction of computer technology mentation of new systems.
especially the Web [10]. The changes have a great impact In finding useful articles, one can use three types of in-
on the ways in which scientists conduct research. formation, bibliography, citation, and full text. The intro-

The Web provides a new medium for storing, present- duction of computer affects the use of such information.
ing, gathering, sharing, processing and using information. It With the Web, one can easily extract and present such infor-
brings us to a new information age. There is a tremendousmation. This leads to the adaptation of existing systems on
amount of online materials, such as newspapers, moviesthe Web platform. We study several such systems, includ-
music, journals, and many other products and services.ing bibliography systems [3, 4] and citation analysis sys-
Conceptually, the Web may be viewed as a large and searchtems [2, 11]. The results show that one needs to continually
able virtual library [10]. The problem of making effective extend the functionalities of each type of systems and inte-
use of the Web for research is a challenge for every scien-grate different systems. There is a need for extracting and
tist. Scientists face many challenges in using Web-basedusing more types of information in supporting research. The
information resources, such as information overload, mis- introduction of WIRSS would provide a unified framework
information, fees, poorly designed navigation, retrieval, and to combine research results from many related fields.

1 Introduction
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2 Research Articles Indexing 3 Citation of Research Articles

Bibliographic information is the least information used Merely listing bibliographic information of articles is
in indexing to represent an article. Indexing was one of the not enough for researchers. Research cannot be started
most important duties of librarians in traditional libraries. from the air as it is normally based on the results of others.
Similar to the evolution of library, scientific bibliography One often cites published work to provide background
changed from printed to digital media, and from digital information and acknowledge others’ contributions. It is
media to the Web. Editions of Current Content (CC) expe- therefore necessary to study and explore the structures of
rienced all stages from the printed edition to the Web [6]. In a document collection based on citation and co-citation.
contrast, the later DBLP system works on the Web platform. Citation index study collects and analyzes the citation
information of articles. The results from citation analysis
Evolution of the Current Content can be used in several ways. One can search for useful

Institute for Scientific Information (ISI) published the information through citation structures. One can also use
first printed edition of the Current Content in 1958. The citation counts for quality evaluation. The quality of a
book editions contain mainly the table of contents of paper can be determined by the number of papers citing it.
selected scientific and technical journals. One can browseTwo well known examples of citation analysis systems are
the printed editions to find interesting articles. Additional 1SI's SCI[1] and NEC's CiteSeer [2].
indexes such as author names make search fast. Electronic
editions, CC on Disketteand CC on CO were later  Science Citation Index
introduced. Additional features and functionalities were  Science Citation Index (SCI) is perhaps one of the most
also included in the CC electronic media. One can browseused and reliable citation indexing systems. SCI provides
and search abstracts through author names, journal titlesaccess to bibliographic information, author abstracts, and
keywords etc., as well as a variety of Boolean combina- cited references in ISI's databases.
tions. The Web editionCurrent Content Connectigralso The printed editions of SCI faced the same problems
provides search and access functionalities with powerful as its sister product CC, namely “data retrieval was te-
Web technologies. Some new functionalities that could not dious and time consuming [11].” The search abilities are
be possible implemented without the Web technologies are:limited and not easy to use. In addition, the information
daily update; automatic email alert with predefined searchis updated less frequently. The drawbacks of printed
criteria; access to full text documents of online journals; editions limited its potential impacts. SCI became more
and creation and use of personalized search profiles [6]. popular among libraries after introducing a tape stored

edition. The new technologies have moved citation data
DBLP from printed to electronic format, and ultimately into a

Like CC, the DBLP is another implementation of the Web-based environment of hypernavigation, optimistic
same idea to provide bibliographic information of articles and context-sensitive linking, and beyond [11]. The
on the Web. The DBLP [4] contains bibliographic in- Web creates a powerful search and browsing research
formation of scientific journals and proceedings in some environment that helps researchers stay up-to-date in their
fields of Computer Science. By taking advantages of the specialities. The SCI Web edition also provides one source
new medium, the DBLP links together entities within its for a variety of research data including author abstracts,
databases, provides hyperlinks to other databases and syguthor addresses, and more information per bibliographic
tems, and maintains an author tree. Hyperlinks to authorrecord then in other resources [1]. Cited reference search is
homepages, coauthors, conference proceedings and jourene of important features of SCI. Users can identify more
nals are given. Some articles are provided with an EE link recent articles on the same topic by the way of referencing
that connects to the abstract or full text of the paper. In a given article. This is also an example of document space
summary, a salient feature of DBLP is that it clearly ex- granulations [14].
presses and explores new structures derivable from biblio-
graphic databases. The DBLP is a free service, which isCiteSeer
in fact a main feature of the Internet. Making research ar- The CiteSeer or Researchindex “aims to improve the
ticles online for free access benefits users in search for in-dissemination and feedback of scientific literature, and to
formation and leads to a greater distribution, and thereforeprovide improvements in functionality, usability, availabil-
increases the chances of citation [8]. Some information in ity, cost, comprehensiveness, efficiency, and timeliness [2].”
DBLP is collected and extracted automatically. This leads It not only provides citation information but also links to
to the problem of misinformation. For example, there may cached research articles in different formats that allow quick
be multiple entries for a single researcher. and easy viewing. Similar to the DBLP, the CiteSeer is a



citation product on the Web. It also provides algorithms,

techniques, and software to the public free of charge. We Table 1. A comparison of different editions of
may view the CiteSeer as a portal to these freely available bibliography and citation products

online articles. There are two major search functions of

the CiteSeer: search documents and search citation. One

is based on the documents indexed by the CiteSeer as in C@ Printed | Digital Web

using full text. The other is based on the citations made by T Egitext Impossible| Maybe Hyperiink
indexed documents as in SCI. The CiteSeer autonomously|— Apstract Not Yes Yes
creates a citation index that can be used for literature searcli Author info. Limited Email | Email, Home page
and evaluation[7]. It also shows the context of citations to Search Not Yes Yes

a given paper, allowing a researcher to quickly and easily|| Delivery cost|| Expensive| Cheap Cheap &Free
see what other researchers have to say about an article of Reproduce Costly Cheap Cheap & Free
interest. Another feature of the CiteSeer is the awarenesg Citation info. Hard Medium Easy
and tracking feature that is very useful for researchers to lo- Impact Low Medium High
cated most recent articles with one’s interests. It provides

automatic notification of new citations to a given paper, and

new papers matching a user profile. . . .
The CiteSeer has other facilities derived from full text itqule_zr;%rllgtlzonallt|es of the Web editions of the four products

analysis. Related documents analysis locates related doc- Th vsis of existi t d products leads t
uments using citation and word based measures and dis- © analysis o existing systems and produc’s ‘eags fo an

plays an active and continuously updated bibliography for |mporta}nt conclusion. Th? needs for the design and '.”?p'e'
each document. Similar documents analysis shows the per_rnentatlon of new generation systems that explore additional

centage of matching sentences between documents. Quer);_tructures and provide more functionalities are obvious. We

sensitive summaries provide the context of how query termsSUQtQESt tr\'/?”ggg VfVeb-bars]ed '?f%rma\;\'ﬁg Sre;tneva(lj su_ppor(;
are used in articles instead of a generic summary, improv-Sys ems ( ) for such a study. are gesigne

ing the efficiency of search. Citation graph analysis pro- with the objective to provide the necessary utilities, tools,

duces visual representation of citations. The CiteSeer alsof"lnd languages that support a user to perform various tasks

provides statistics of most accessed documents. in finding useful information and knowledge [15]. They

The CiteSeer is a good example of applying many tech- can be designed as an integrated systems combining exist-

nigues, such as citation analysis, text analysis and Web Iod;g systems. Information retrieval support systems, Web

analysis into one integrated system. One is able to view and rowsers, and Web search engines extend the basic search

compare different structures. For example, we can COmparefunctmnalltles of data retrieval systems exemplified by a

the structures obtained from the above three analyses to gahqgtabase system. They proylde pasm fupct|onallt|es to as-
understanding of the document collection. sist a user in the context of libraries and in the early stage

of the Web. A user may need to perform many different
. . tasks when finding useful information. The new tasks in-
4 Web-based Information Retrieval Support  ¢jyde understanding, analysis, organization, and discovery,
Systems in addition to the conventional tasks of search and brows-
ing. WIRSS is actually a natural evolution from informa-
From the studies on various indexing and citation prod- tion retrieval systems (IRS) [15]. The evolution from data
ucts, we summarize the features of different editions in Ta- retrieval systems to information retrieval systems and from
ble 1. This lays the foundation of the design of informa- information retrieval systems to information retrieval sup-
tion retrieval support systems in line with the study of infor- port systems were discussed in details in [15].
mation retrieval products and their evolution in the Internet ~ We can classify WIRSS models into three related types.
age [15]. Documents in a document collection serve as the raw data
The systems discussed have different functionalities andof WIRSS. The document models deal with representations
targeted domains. The collection criteria of CC and SCI and interpretations of documents and the document collec-
is limited to high quality journals according to ISlI's stan- tion. They allow multi-representation of documents. The
dard. The DBLP collects available table of contents of jour- retrieval models deals with the search functionality. They
nals and conference proceedings for some research areas provide languages and tools to assist a user to performs
computer science. The information collection procedurestasks such as searching and browsing. WIRSS should pro-
of CC, DBLP, SCI are manually or semi-manually. The vide multi-strategy retrieval. A user can choose different
CiteSeer automatically collects articles found by crawling retrieval models with respect to different document models.
mechanisms and submissions from authors. We summarizéhe presentation models deal with the representations and




Table 2. A list of functionalities of CC, DBLP, SCI and CiteSeer

CC DBLP SCI CiteSeer
Search Yes Yes Yes Yes
Full text link Partial Partial Partial Yes
Collection Journal Journal & Conference Journal Digital files on Web
Citation No Partial Yes Yes
Extraction Citation No No No Yes
Access Cost A fee Free A fee Free
Clustering Journal issue Journal, Conference, Atrticle referencing Article,
Author Similar, Access
Verification High Medium High Low
Automation Low Medium Low High
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