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Abstract   In this paper three DL models are described: a, a DL with a digitized special collection of their own; b, a service-orientated DL; and c, a DL with commercial databases. An architecture of a service-orientated DL based on the three main digital information resources is given, which consists of a unique information searching platform and a VRD platform.
Key words: digital library  resources-sharing  VRD  reference work

Chinese Classification Code: G250.7
    The 21st centaury has seen a knowledge-economic era of high-tech with the rapid development in the fields of computer, information and communication sciences. The information technology evolution, symbolized by the Internet and the multi-media technologies, will prompt the automation and digitalization in library. The development of DL systems and its related databases is under way adopting the lastest IT technology in many countries and regions all over the world, with a number of DL prototypes emerged on the Internet as a result.

1  The Emerging three main models of DLs

The research and development of some key technologies and related technologies of DL in recent couple of ten years has laid an important foundation for a practical DL technologically.  A number of DLs now in operation or under development could fall into three main categories:

· A DL with a digitized special collection of its own. In this kind of a DL, the library’s precious collections (rare books and/or ancient books) or special collections (including times of photo, sound, music, movie and collections in other media) have been digitized and made available on the Web. “American Memory” of the Library of Congress of the United States in one example.

· A service-orientated DL: generally, the information resources for this type of DL consists of three parts: a) digitized special collections of their own; b) commercial online e-publications or databases (including locally mirror sited databases); and: c) some valuable information resources on the Internet. All these resources could be made available through a unique interface. Examples are CDL in California and IDAL in Illinois, USA.

· A DL with commercial databases – some DLs have been developed for commercial purposes by publishers, documentation providers and vendors where full-text journal articles and books (including some music and movie materials), etc. Are provided with both indexes and full-text image databases. Examples are Super-Star DL of China that provides e-books, the Elsevier Publishing Co. of the Netherlands that provides full-text journal articles of some 1200 titles it publishes and the NetLibrary in Colorado, USA that provides tens of thousands of e-books.

2. The architecture of a service-orientated DL 

    Based on the three main digitized resources (example, digitized special collections of a library, commercial online e-publications or databases and the valuable information resources on the Internet), this type of a DL will provide efficiently information services through its unique searching platform and a VRD (Virtual Reference Desk) platform, which are indispensable for a practical. In the architecture, they are interconnected with each other somewhere. Following is the diagram of it:   


3. Digitized resources.

      The case of the development of a service-orientated DL of Shanghai Jiao Tong    University Library is discussed as follows.

3.1 The digitized local special collections

        A bibliographic database of some 270,000 records with holding information has been created covering monographs retrospecting to 1980 and serials in both Chinese and foreign languages. Secondly, the full-text databases for the Ph.D dissertations of Shanghai Jiao Tong University and the journals published by the SJTU Press have been made including <Journal of the Shanghai Jiao Tong University> and <Energy Information Express> (both in Chinese), etc.  An e-book system, covering <The Proceedings of the International Symposium on Academic Library in the 21st Century> and some reserved books, has also been created.

        The development of a multi-media VOD system could now provide on the campus ATM network on synchronous online requests digitized materials such as some selected video programs of inspiriting ideas of innovation, tuition demos, language teaching programs and some fantastic films.  Besides, a multi-media computer room is built where a second bandwidth of 100MB/S is adopted for users to have VOD within the library

        Among these developments are the CALIS academic digitized holdings information system, including a union list and a union catalogue in both Chinese and Western languages and the abstract database of the Master and Ph. Ds’ papers of Chinese colleges and universities, etc.

3.2 Commercial online e-publications

(1) Online databases on the Web.

A number of databases has been subscribed including the full-text mirror sit of the Elsevier’s e-journals, the full-text mirror site of the Chinese Academic Journals, Ei Village, OCLC FirstSearch, Web of Knowledge and Dialog, etc.

(2) The provision on campus’ ATM network of some 30 CD-ROM databases, such as the IEEE/IEE, Applied Science & Technology, ABI, NTIS, LISA, INSPEC, etc, which are allocated on disc array 2001.

3.3 The valuable information resources on the Internet

        Cooperated with the faculties concerned and getting well prepared for the future progress of science and technology, the librarians have created ten websites for those subjects and their subordinated subjects that have been selected as the key ones in the “211 Projects”, such as the “High-speed Network Engineering”, “The Naval Architecture and Ocean Engineering” and “The Advanced Manufacturing Technology”. In these websites, infiltrated and evaluated    information are gathered concerning the dynamic research work of some related international research institutes and famous specialists and researchers as well as related e-publications and international conferences.

         Three navigation databases for the first-level subjects of “ Energy, Communications and Information Sciences” are going to be created gradually.

         All these three information resources could be accessed via a unique interface. If one wants to look for the above information, he or she could visit our library’s Homepage (Website: http://www.lib.sjtu.edu.cn) where contents of sound, image and moving picture are available, which are allocated in different servers of the library.

4. The information service platform

It consists of unique information searching platform and a VRD platform.

4.1 The unique information searching platform

The existing prototypes or test-beds of DLs are equipped with either digitized local special collections databases or subscribed commercial abstracts or full-text databases, some of which are made mirrors-sites locally and some are access-authorized with the databases in places other then locally, or facilities to go and search valuable information resources on the Internet. All these databases are allocated in different servers with different operating software, different database software and different searching engines. The unique information searching platform is therefore developed to solve the primary problems in searching information at different platforms, provide users with one and easy searching interface and an inter-operation in different DLs and make it possible for users to do at only one searching platform the searching in all databases however different their searching platforms are to acquire the proper original documents in the fastest time instead of getting access into different databases respectively.

Research has been done on the issue for several years. Effort was made in installing a searching engine at the library’s homepage to have realized the key word searching across the different systems at the HTML level of different databases or files. And then a Z39.50 server and client system has been developed that could do searching using the broadcasting searching technique of the client at one click in all different databases which support Z39.50 protocol. From 2001 on, we will try to compile the main indexes of the eight foreign full-text databases subscribed with the “midware” technique and users could find which database holds the needed information through only one search and go further to locate the original document. More research will be done to develop a distributed relational system, which could search heterogeneous resources.

It is a hot subject being studied by computer and information specialists both at home and abroad. Some progress has been made by some companies and manufacturers. Take ISI Company for example. It uses the “Web of Science” as the core ultra-platform to search all its’ eight related databases and make various hype-linkages to the “siting and sited” references back and forth. It is believed that with the further application of XML language and Dublin Core, the searching problem on different system platform will be better solved.

4.2 The VRD platform

       These years, Virtual Reference Desk are becoming one hot study by the world important libraries because the DLs and the service of the electronic documents on the Webs are accepted in a larger scale while the requests via VRD are increasing greatly.  It is our believe that VRD is to become an indispensable part of a DL as a traditional reference segment of a library does.

       At present, there will be some situations and the trends in the development of a VRD:

· Descriptions and instructions on the Web on how to do the searching in information databases step by step.

· Summarizations of frequently-asked questions on the Web, for example the 100-FAQ, which is tending to the creation of an independent FAQ database system where users could either check weather their questions already have existing answers or key in their questions and get feedback or receive answers via emails, etc.

· To develop a VRD system that has the functionality in interacting with users and answering their questions by adopting the expect system technology.

1 A VRD system where subject specialists work “on site” and answer users’ questions. Examples are the VRD system of the Shanghai Library, Shanghai PRC where sixteen specialists do the reference “on site” and the VRD system of the Library of Congress of the United States where a group of specialists, with their contact information on the Web, are invited to answer questions via email or other tools. They are going to make it a real-time VRD system, adopting tools such as Call Center and NetMeeting, conduct the reference work “face to face” on the Web (in the future, it could do it face to face as the video technology is applied) in dialog or talking in written form when reference specialists could view users’ queries and questions as they conduct online searching and even could help and instruct them to solve the problems without interrupting their searching procedure.
5 Conclusion

Development of a DL is a huge and complicated system project with its techniques and contents, the tools it applies and the environment it operates, and the related standards, laws and rules, etc. Needed to be improved further. Now coming up more and more are the different models of DLs. Our objective is to improve the existing the DL system of our library by expending it in order to house more information, adopting more advanced information access technology, management and searching engines to provide more con-current users and move gradually into a practical and service-orientated DL in a more larger scale.
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