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ABSTRACT：On the basis of digital library (DL) definition and features, 16 Chinese library Websites, library portals and homepages were selected and investigated. The analysis and comparison focused on content set-up, digital resource type, mainstream mode, subject navigation and et al. We also investigated if the library had the Virtual Reference Service (VRS), Academic Information Resource Portal and Integrated Searching System or Platform. We found that all the selected libraries were DL or the DL initial prototypes. The electronic or digital resources were made up of two parts and the mainstream model was service-oriented. Almost all of them had their own library information portal and provided integrated searching. We also found some problems in term unification at homepage, unified retrieval platform selection between various databases, and the construction in navigation system etc.
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1. Foreword 
Digital Library, abbreviated as DL, results from the automation and networking of library. Its main goal is to advance the methods used to collect, store, organize, and use widely-distributed  knowledge resources that contain diverse types of information and content stored in a variety of electronic form. The technology of DL includes digitized resource finding, processing, sorting, storage, transmission and management. DL means numerous medium resource groups of distributional, super large-scale and easy conversion and thus we can get information services which will not be restricted by time or regions in Internet [1].  In a narrow sense, DL is a specific organization which uses modern information, computer and network technology to dig, collect, sort, and store informational resources. It is a network system node and concrete locus applied to scientific products [2]. According to William Y. Arms, an informal definition of DL is a managed collection of information, with associated services, where the information is stored in digital formats and accessible over a network [3]. We hold that DL core issue is to provide for a fast information dissemination depending on digital resources. Similar to the information technology growth, more and more ‘digital library’ projects had been conceived and started in the past few years, and pushed by the enormous growth of Internet in many developed countries. But how are  digital libraries developed and improved? And especially what is the current status in China? So we selected the websites of ten university libraries, five public libraries and one academic scientific library, focusing on their Virtual Reference Service (VRS), Library Academic Information Resource Portal (LAIRP) and Integrated Searching (Meta-search) System or Platform to investigate and analyze the content set-up, digital resource type, mainstream mode, subject navigation system and so on. These universities are ‘211 Project’ ones from Ministry of Education of the People’s Republic of China. The five public libraries are the advanced or even the best provincial or municipal ones and the one Chinese academic scientific library is well-known all over China. 

2. Investigation and analysis of digital libraries in China

2.1 Current status of the ten key university libraries

According to the general questionnaire of Chinese Key University Comprehensive Rankings 2005 in Net-big [4] and the list of 100 key universities rating rankings 2006 in Sina Net[5], also basis on the university name-list of Ministry of Education and combinational analysis, we selected ten universities and their library websites to analyze. The investigation results were listed in table 1 as below. 

2.2 Current status of public libraries, academic scientific library and et al
We chose five public libraries and one academic scientific library according to their visiting times and user applications in web sites. The survey items were followed in table 2 as below. 

Table 1  Questionnaire of the ten key universities and the related library homepages in China 

	University &

 its library website
	Ranking  in Net-big
	Ranking 

in Sina 
	 Homepage set-up 
	VRS
	LAIRP
	Cross Search

	Tsinghua University
http://www.lib.tsinghua.edu.cn/
	1
	1
	About the library, Library Collections, Online Catalogs, Electronic Resources, Featured services, Subject Guides et al [6].
	yes
	yes
	yes
Metalib

	Peking University
http://www.lib.pku.edu.cn/portal/index.jsp
	2
	2
	About the Library, General Resources、Featured Collections、Reference Desk、Interlibrary Loan & Document Delivery Services（ILL/DDS）、Subject Librarian、Subject Navigation et al [7].
	yes
	Yes
	yes
CALIS Union Search Platform (USP)

	Nanjing University
http://lib.nju.edu.cn/
	3
	6
	User Notice、Patron Status、training、reference service、Resources、Services、catalogs、Novelty Search、et al [8].
	no
	yes
	yes
Uni Retrieval System (URS) 

	University of Science & Technology of China
http:/ lib.ustc.edu.cn/
	4
	13
	About the library, User Guides, Online catalogues, Databases, Interlibrary Loan & Document Delivery Services（ILL/DDS）, Thesis & Dissertation submitting, Resources Subject Navigation et al [12].
	yes
	yes
	no

	Fudan University
http://www.library.fudan.edu.cn/
	5
	5
	Library Guides, Electronic Resources, User Services, catalogues，search et al [9].
	yes
	yes
	yes

MetaLib

	Zhejiang University
http://libweb.zju.edu.cn/
	6
	3
	Services、Search、Navigation、About the Library、Link et al [11].
	yes
	Yes
	no

	Shanghai Jiaotong University
http://www.lib.sjtu.edu.cn/
	7
	4
	About Library, User Services, Catalogues, Collections & Resources, Virtual Reference Desk, Digital Library, Teaching & Research, Network Navigation, Novelty search, Interlibrary Loan & Document Delivery Services（ILL/DDS）, Thesis & Dissertation submitting et al [10].
	yes
	yes
	yes



	Renmin University of China
http://www.lib.ruc.edu.cn/
	10
	24
	Library Guides, User Services, Digital Library, Resource Search, Online Reference, ILL/DDS, Thesis & Dissertation submitting, Teaching and Research et al [13].
	yes
	yes
	no

	Sun Yat-sen University

http://library.zsu.edu.cn/
	11
	10
	About the Library, Catalogues, Databases,  Network Navigation, Multi-media Resources, Special Resources, User training and Services, Novelty search, ILL/DDS, Thesis & Dissertation submitting et al [14].
	yes
	yes
	no

	Xi'an Jiaotong University
http://www.lib.xjtu.edu.cn/
	12
	12
	About the library, Online Catalogs , E-Resources, Services, Subject Guides et al[15].
	yes
	yes
	yes

CALIS USP 


Table 2 Homepage Questionnaire of public and academic scientific libraries in China

	Library and its website
	Homepage set-up
	VRS
	LAIRP
	Cross Search

	National library of china

http://www.nlc.gov.cn/GB/channel1/index.html
	About the Library, User Guides, Collections, E-Resources, Services, Treasures of China,  Catalog, Events, Links et al [16].
	yes
	yes
	MetaLib

	Shanghai Library

Institute of Scientific and Technical Information of Shanghai

http://www.library.sh.cn/
	News, Guidelines, Search, Literature, Read, Service, Navigation, Lecture, Knowledge Navigation, Electronic Resources, links et al [17-18].
	yes
	no
	no

	Tianjin Library

http://www.tjl.tj.cn/
	About the Library, Service Guides, Network Resources, Featured Resources, Reference Navigation，Catalog et al [19]. 
	yes
	no
	no

	Nanjing Library

http://www.jslib.org.cn
	About the Library, Resources, Services, Catalogue, Site map, Tour et al [20]
	yes
	yes
	no

	Shenzhen Library
http://www.szlib.gov.cn/
	About the Library, User Guides, Reference Center, Featured Services, Electronic Resources, Catalog, Site map et al [21].    
	yes
	yes
	UPS

	National Science Library, Chinese Academy of Sciences
http://www.las.ac.cn/
	Search, Services (Novelty Search, Document Delivery and Inter-library Loan et al), User Guides, News et al [22].
	yes
	yes
	Scout’s Subject Portal Toolkits (SPT)


3. Conclusion and discussion

1) Based on the DL definition and characteristics, we fully understood and realized that all the investigated libraries were DL or the initial prototypes and they were as good as Chinese National Science Digital Library essentially though most of them were not called DL in China or over Internet [22, 24].
2) Virtual Reference Service (VRS) and mainstream mode
From the survey results, we found that all these libraries could provide Virtual Reference Service (VRS) except one library.

From the homepage set-up and the types of digital resources, we knew that almost every library mainstream was service-oriented mode which was common in Chinese academic libraries，and this is , we believe, the same case with some other foreign university libraries, for example California Digital Library. Apart from the usual mode, the other one was special resource mode which emphasized the distribution and service basis on their special resources. For example, the Shanghai Digital Library from Shanghai Library digitized many types of materials containing the native collections of treasure like rare books, ancient books, manuscripts, pictures, photographs, music & sound and so on to provide specialized service. The special mode service was in some way , more like the ‘American Memory’. 
3) Type and quantity of the digital resources
In general, the electronic or digital resources were made up of two types, normally classified by sorted library resources which consisted of digitized information resource databases of their own library and commercial databases. Their own databases came from many types containing database of master and doctoral dissertations, digitized special collection database, subject navigation system in each university, library cataloging systems providing users query and et al. The purchased databases included online electronic publications exemplified Elsevier e-journals, Kluwer Online Journals, EBSCO Host Research Databases, IEEE/IEE digital Library (IEL) etc. imported by libraries from different vendors in the foreign countries; mirroring databases exemplified Chinese full-text databases, EI Compendex Web and other mirror image stations which are arranged and used in Chinese local network or campus, many types of CD-ROM databases which can be captured or retrieved by end users in campus net. Comparing with the last DL investigation in 2004[26], we found that the electronic resources had been increased tremendously in recent three years.  

4) Homepage set-up and variance 

To establish a convenient and digital reference service environment for researchers and students, the column set-up in university and academic library homepage was almost identical and the featured services were similar e.g. Novelty Search, Interlibrary Loan & Document Delivery Services（ILL/DDS）, Thesis & Dissertation Submitting and et al. There were some differences according to the special resources of a unique library. We found that some libraries showed homepage contents and functions resembled completely and presented the head and title disaccord although they provided the same functions and services, for example, the column of reader guides, user guides, service guides etc. Now the homepage set-up had changed more and the term unification had been improved compared with outcomes obtained in 2004 [26]. We also found that the past two surveyed libraries (Library of Chinese Academy of Sciences [23] and Chinese National Science Digital Library [24]) had incorporated into one [23] and the current homepage is more concise and unified. 
5) Library portal and the DL platform 
There were quite a few differences to provide a uniform retrieval platform or integrated searching among different databases in a campus net. There were less than 3 library portals in 2004[26], but now we found most libraries had their unique portals and could provide gateway services including a searching/browsing database of electronic resources, cross searching of bibliographic databases and other databases of metadata, a common interface, authentication, profiling of patron groups, customization options for patrons and statistical reporting et al. This meant that more and more librarians and researchers realized and further more understood the importance of library portal. Readers were able to access and make minute comparison of different information resources with great convenience through the library portal and meta-search. In 2004, only a few libraries could provide inter-database retrieval of some partial databases, and most of them could not provide it in different platform databases and reach interoperability among heterogeneous databases. One successful example was Shanghai Jiaotong University Library that once applied Z39.50 and client server to get concurrent retrieval among heterogeneous databases which were built on the Z39.50 server and also had exploration in adopting the ‘middleware’ technology [10, 26].
6) Navigation system and database development

Each library had its own navigation system and databases. There was no doubt that all of us understood to navigate the net resources much more important in recent years. Now many key university libraries had already built their own net resource navigation databases which were organized and supervised by China Academic Library & Information System (CALIS) [25, 27]. In 2004, we found that the navigation system neither had the standard criteria or specification, nor had enough records [26]. We had paid more attention to the issues and modified the standard in recent three years. Not only key university library net resource navigation databases, but also the navigation system portals of CALIS were working well now. 
7) Commercial database mode

From the survey results, we knew that commercial database mode did not exist in the Chinese academic libraries. It is only in the literature publication corporations, publishing houses, business agents to establish the commercial document digital library and provide full text e-journals, magazines and electronic books etc.  For example, Super-Star library provides about 1,000,000 full-text on-line-reading electronic books and Elsevier in Holland about 2000 full-texts electronic journals and so on.
8) The quality and level of Chinese digital libraries

To some extent, the investigated libraries illustrated the overall level and even the highest quality in the research and development of digital library in China, in consideration of not only their digital supporting technology, digitization resources but also their digital service level. The function and service of Chinese digital libraries need to be improved and optimized continuously for it would be a very great project and related to many issues including application environment, standards, laws, rulers and et al. Our preliminary outcomes are positive and successful, but we are fully aware that we still have a long way to go. 

9) Problems and difficulties in digital library construction

Since the mid-1990s, DL construction had enchanted the library community in China. Many Chinese leading libraries started the DL projects and finalized their integrated automation system. Meanwhile they faced some difficulties and problems in DL technology and standards, and in the choice of a suitable platform. In recent years, a lot of exciting DL achievements had been introduced by some new organizations and there had been some achievements in the process of Chinese digital libraries construction. One of Chinese DL research projects was ‘Chinese digital library standard (CDLS)’ which had been settled in September 2004. This item mainly aimed at the construction and service of digital resources and finally established DL standard, rules, development strategy, frame and core criteria system et al. It built a standard open and application mechanism. It was believed that CDLS provided a dependable and precise technical guarantee for digital library construction and would speed up the construction of digital libraries in China. The net resource navigation system portal of CALIS and the China –US Million Book Digital Library Project were the other DL construction fruits in China [26-27]. 
10) DL construction principles

DL core issue is how to construct enough digital resources. In order to guarantee digital resource construction in a scientific and orderly way, we must follow three unification rules of planning, operation, technology and standard in the designing and building DL process. These three rules afford an adequate foundation for resource construction and resource sharing. We should join our hands and work in a thorough cooperation in the course of DL construction, because digital library construction need massive funds and it can not be fully supported by our government investment or completely fulfilled by each library alone. The CALIS, as a liaison, has got 22 Chinese university libraries together to set up China Academic Digital Library Alliance which aims specifically at integrated planning, unifying standard, united building and resources sharing. The newly united item of building academic master and doctoral dissertation database proposed by CALIS has built a good model for us and the memberships have built and shared the digital resources with each other. 
11) Other issues

The Chinese DL construction aimed at establishing an integrated and digital science information service environment for users and had made a great progress in homepage set-up, digitized resources, featured services, navigation system and integrated search and so on. But at the same time, we should and must consider intellectual property right issue when we digitize more and more books, journals and other resources so as to improve our services and provide a convenient way to locate full-texts. 
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