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Abstract 

An electronic library is a source of software systems used by educational institutions to 

keep track of digital resources such as electronic books, journals, databases, and 

magazines. New models of digital libraries are necessary for sharing resources based on 

users' perspectives in open access mode. The role of academic research is increasingly 

emphasised in assessing the level of universities in the Kingdom of Saudi Arabia, along 

with the role of a university library as the heart of educational development activity. 

Millions of dollars have been spent on building effective digital libraries in Saudi 

universities. The existing system indicates that potential users may not use them to their 

full potential. This study contributes to understanding user acceptance of digital libraries 

by establishing and exploiting virtual environment technology in King Khalid University 

(KKU) Central Library. The proposed system consists of material from a variety of 

libraries, organised in a virtual environment using computers and computer networks. In 

addition, implementing digital libraries in virtual environments, based on the users’ 

perspectives, is a new idea. Implementing the proposed system shows several useful 

attributes such as usage levels, relevance of information, and usability. 
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Introduction 

Digital repositories greatly expand the availability of research materials, reduce or 

eliminate handling precious and fragile physical items and serve as a valuable promotional 

tool, often for previously little-known resources [4]. Rapid advances in information 

technologies have revolutionised the role of libraries. As a result, libraries face new 

challenges, competitors, demands and expectations. Libraries are redesigning services and 

information products to add value to their services and to satisfy the changing information 

needs of the user community [3]. 

Digital libraries will begin gaining ground in Saudi Arabia within the upcoming decades 

and KKU Central Library is one of these Saudi libraries. There is a tendency toward an 

environment in which digital information may substitute for much print-based information. 

A library's existence does not depend on the physical form of its documents. Its mission is 

to link the past and the present and help shape the future by preserving the records of 

human culture as well as integrating emerging information technologies [3].  

Digital libraries come in many forms. They provide instant access to digitised information 

and consist of a variety of data, including multimedia [3]. Digital libraries (DLs) are 

among the most advanced and complex types of information systems available, going far 

beyond search engines, since they offer many other valued services [5]. 
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The term "virtual library" or "library without walls" usually refers to meta resources: 

subject portals that extend virtual accessibility of digital collections from several diverse 

sources without the users even knowing where the resource actually resides [6]. This 

library exists without regard to physical space or location. It is a technological approach to 

bringing library resources and information services together, both internal and external, all 

in one place, so users can quickly and easily find what they need [7]. 

  

A virtual library would potentially be enormous, linking huge collections from all around 

the globe. Alternatively, it could be very small, consisting of a few hundred links to digital 

resources maintained by an individual [6]. The virtual environment functions in an 

interactive system interface widely used over past decades. However, there are many 

merits and arguments still going on regarding the virtual environment. 

 

Background Study 

In 2002, James Y. L. Thong, Weiyin Hong, and Kar-Yan Tam proposed digital library 

research efforts originating from various libraries and information. This contribution 

served to enhance user acceptance of digital libraries by utilising the technology 

acceptance model (TAM). Three system interface characteristics, three organisational 

context variables and three individual differences are identified as critical external 

variables affecting adoption intentions through perceived usefulness and perceived ease-of-

use of the digital library. Findings show that both perceived usefulness and perceived ease-

of-use are determinants of user acceptance of digital libraries [9]. 

In 2003, Richa Pandey proposed digital library architecture. These digital libraries can 

have multi-tier architecture. Different digital libraries follow different architectures and 

models. This paper discusses the basic concepts and principles involved in digital library 

design and architecture. It further presents an evaluative account of various digital library 

architectures [10]. 

 

In 2007, Giannis Tsakonas and Christos Papatheodorou proposed exploring usefulness and 

usability in the evaluation of open access digital libraries. Open access publishing modes 

are expanding and the idea of the digital library is a valid realisation. It explores the 

concepts of usefulness and usability in the evaluation of e-print archives. The results 

demonstrate that several usefulness attributes such as the level and the relevance of 

information and usability, ease-of-use and learnability as well as functionality are common 

in these systems and affect user interaction and satisfaction [2]. 

 

In 2007, Rodrygo L.T. Santos, Pablo A. Roberto, Marcos André Goncalves, and Alberto 

H.F. Laender proposed a new Web services-based framework for building componentised 

digital libraries, which demonstrated how traditional Relational Database Management 

System (RDBMS) technology can be easily deployed to support several common digital 

library services. Configuration and customisation of the framework to build specialised 

systems is supported by a wizard-like tool, which is based on a generic meta model for 

DLs. Both the framework and the configuration tool are evaluated in terms of several 

performance and usability criteria. The experimental evaluation demonstrates the 

feasibility and superior performance of our framework, as well as the effectiveness of the 

wizard-like tool for setting up DLs [5]. 
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In 2008, Hong Iris Xie proposed system users’ digital library uses, their perceived 

important evaluation criteria and the positive and negative aspects of digital libraries. The 

results of this study yielded some interesting findings. The use of digital libraries shows 

that digital library design affects how users interact with them. In particular, the 

availability, unavailability or the actual feature design guides users on how to use a digital 

library [1]. 

 

Statement of the Problem  

Most use of digital products, including electronic journals, databases, and proprietary 

websites is governed by individual copyright laws, state contract laws, or licensing 

agreements. Licensing agreements are generally more restrictive than copyright laws 

regarding downloading and fair use. Dealers and publishers of electronic resources have 

the technological means to monitor, count, control and deny access if they suspect 

inappropriate use.  

 

Due to licensing restrictions, remote access to licensed electronic resources is limited to 

students, faculty and staff.  It is the responsibility of each user to ensure that his or her use 

of these products is for non-commercial purposes only. In general, authorised users may 

access the products for non-commercial educational, scholarly and research purposes. 

 

Resource-sharing among the universities in the Saudi Kingdom is widespread. The KKU 

Central Library is connected to 58 international databases and pays a subscription for 

utilising these international resources.  Accordingly, resource-sharing among university 

libraries is desperately needed. In order to promote it, a system to evaluate and reward 

resource-sharing among university libraries is required, given that almost all of the 

Kingdom’s university libraries have total dependency upon foreign information resources. 

The Proposed Architecture 

The Saudi Ministry of Higher Education supports many proposals to assist university 

libraries to perform key roles in knowledge-sharing and knowledge-utilisation for the 

benefit of the students and for the development of the nation. Our new proposals include 

the establishment of a resource-sharing system among university libraries, based on mutual 

cooperation among universities in order to meet information demands that cannot be 

solved by the capabilities of an individual university library, and to make better use of 

national knowledge information resources with the help of virtual technology. 

 

Virtual environment is a technology that enables remote access users to connect to remote 

networks over a public medium. The virtual system is broadly divided into client or 

application server, and server or database technology. The client software enables remote 

user access to connect to remote networks originating from a VPN tunnel endpoint.  The 

server software that enables remote user access connects to their remote networks – 

terminating the VPN tunnel endpoint. 

 

Virtual libraries are very useful and very diverse. They include virtually endless options 

and become boundless as technology advances. Some content that a virtual library may 

comprise, but is certainly not limited to, is CD-ROMs, Internet subscriptions, annotated 

Web link lists, internal work products, proprietary databases and even Web spiders or push 

technology that delivers targeted research to the user. 
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Our proposed virtual library easily connects QuickBooks data from work, home or 

anywhere. It can work on documents and applications remotely and it can easily transfer 

files and folders from one computer to another. The virtual library prints files from a 

remote PC to a local printer. It also transmits the data with complete confidence with the 

help of a secure firewall. 

Digital libraries subscribe to many different types of electronic resources, from those that 

provide indexes of journal articles to those that aggregate full-text content from a variety of 

different publishers. The database finder provides alphabetic and subject-based lists of 

these electronic resources, including descriptive and coverage information to help users 

select the most relevant resources. 

 

 

 

 

 

 

Figure 1. Architecture of Virtual Library 

 

The two greatest potential performance constraints in proposed virtual library access server 

solutions are the number of simultaneous connections and overall data throughput. The 

number of simultaneous connections that a VPN server can support is determined by 

available database pool memory as well as other factors such as the use of data 

compression. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Data Transmission of Virtual Library 
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Secure remote access to production assets, data and applications, along with the latest 

collaboration tools, provides manufacturers with the ability to apply the proper skills and 

resources at the right time, regardless of their physical location. The purpose of the 

proposed architecture is in reducing costs, adding more value to manufacturing customers 

and differentiating from competitors. This paper outlines the means to enable secure 

remote access to server-based applications and data. This can be used as guidance for 

virtual environments to collaborate with their customers when designing a secure remote 

access to electronic data. 

 

Benefits of Proposed System 

 

The KKU, a widely extended university, consists of many deanships, a large number of 

faculties, and large groups of students. The benefits of a virtual library provide such groups 

with the facility to interact and share library resources with each other as well as within 

individual groups of faculty members and students. 

 

KKU really needs to be able to share visual information between faculties or individuals, 

in the current communications trend. It is setting out to deliver large amounts of visual, 

often complex, data, in an attractive way. 

 

The use of the virtual library's electronic resources is guided by the Policy on Acceptable 

Use of Electronic Resources. Remote access is restricted to current faculty members, 

students, staff and authorised persons. The restriction also relates to the use of robots, 

spiders, crawlers and others. 

 

What type of material are you looking for (journal articles or monographs, citations, 

abstracts or full-text)? Whether you are looking for a known item such as a particular 

citation or a specific journal title, or you simply want to search for whatever information 

might be available, all such searches are possible. 

 

 

 

As you can probably already tell, there are many advantages to going virtual. Some of 

these advantages include: 

 It saves and/or reduces the physical space taken up by library materials. 

 It often adds enhanced searching capabilities in a digital format. 

 The library materials are available on the user's desktop, regardless of where the 

user is physically located. 

 It allows for the inclusion of materials only available on the Internet or in digital 

format. 

 It provides the user with the capability to download and manipulate text. 

 It often allows for multiple, concurrent users. 

 It eliminates the problem of a book being missing or off the shelf. 

 It is less labour-intensive.  

 It can be integrated into other library system modules or may be a stand-alone 

system. 

http://www.lib.uchicago.edu/e/about/epolicy.html
http://www.lib.uchicago.edu/e/about/epolicy.html
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 It provides descriptions of resources at the package (database) level and relates 

package contents to e-journals. 

 It publicly displays licensed rights such as e-reserves, course packs.  

 It tracks electronic resources from point of order through licensing and final access. 

 It provides contact information for all content providers. 

 It provides customisable email-alerting systems. 

 It links license documents to resource records. 

 

 

Conclusion 

The development of institutional mechanisms for resource-sharing is a vital role among 

Saudi universities. Resource-sharing among universities is desperately needed, both at 

KKU and at older universities where much needed information-sharing between the 

deanships, faculty members and students is required to improve academic standards. This 

study contributes to the understanding of user acceptance of digital libraries in a virtual 

environment. The virtual libraries will build upon work being done in the information and 

data management area. Secure remote access solutions provide real-time remote support 

for digital data. The implementation of the findings of this research article has several 

advantages. First, it will establish resource-sharing between the students, faculty members, 

and deanships. Second, we can extend these virtual environment digital libraries within 

KKU and other Saudi universities for resource information-sharing. The virtual 

environment data access capabilities are related to the system user’s ability to apply the 

right skills and resources at the right time, independent of their physical location. This 

allows for higher efficiency, less downtime and lower costs. 
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