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Virtual storage technology and its
application in digital library

Dai Chuankun1, 3, Zhang Nan2

Abstract. The digital library technology based on virtual storage technology has brought
great impetus to higher education and the improvement of students’ comprehensive quality. In order
to better promote the perfection of the virtual storage technology of digital libraries in China, in
this paper, on the basis of understanding the relevant theories, the configuration of the server of
the virtual storage technology of the digital library was further analyzed. Then the quantitative
analysis was conducted to determine the advantages of digital library development. Finally, the
performance of the virtual storage system of the digital library was tested. Test results show that
the system has stronger compression capacity, and compared with the traditional library, it has the
advantages of large amount of resources and high sharing ability, and thus can promote the further
improvement of the mode of higher education in China. The study provides theoretical support
for the establishment of digital libraries in universities and colleges, and provides reference for the
development of higher education in China.
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1. Introduction

With the development of the times, the world economy level is improving rapidly,
and people’s demand for knowledge is gradually increasing too, especially in the
current era of rapid development of various industries, the role of knowledge is
extremely important. As for the important link of knowledge popularization, the
establishment of the library has brought positive effects to the popularization of
knowledge. As knowledge continues to improve, more libraries are beginning to build
up in the world, and the collection of books in each library is also increasing. Many
colleges and universities have begun to establish different ways of libraries, and which
has brought a certain degree of positive impact to the students’ learning. The mass
establishment of libraries is essential to the continuous improvement of the overall
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knowledge level of the world, and each industry needs more comprehensive talents
with the development of the times. In this trend, many colleges and universities
begin to pay attention to the promotion of students’ comprehensive abilities. Relying
solely on classroom education may not improve students’ overall level of achievement
better. In the spare life, students should have more learning resources, which can
further provide a supporting role for the promotion of self-level. And nowadays, the
demand for the size and the amount of paper resources has also gradually increased
in traditional libraries. Under this trend, the concept of digital library has been put
forward and further applied to the construction of actual data resource information,
so as to provide certain scientific supports and references for the reserve of world’s
knowledge.

2. State of the art

With the development of the times, the education industry has become an im-
portant guarantee for economic development. It can train the related personnel and
further provide a certain amount of information resources for the promotion of the
comprehensive-level talents [1]. In many schools, the establishment of libraries has
gradually become one of the evaluation indicators of the comprehensive level of col-
leges and universities. As an important center for documentation and information in
the construction of universities, libraries provide certain services for the promotion
of students’ academic levels. However, with the development of education industries,
the increasing number of colleges and universities and the increasing enrollments,
the demand for library construction and collection is also increasing [2]. This indi-
rectly leads to the tension of some land resources. In order to better meet the needs
of the volume of books, many colleges and universities have begun to increase the
purchase rate of books, which has brought a great impact on the demand for paper
resources. Under this trend, the concept of digital library has been mentioned. Be-
cause of the better use of computer technology in the current era, the establishment
of libraries relies more on certain electronic information platforms to complete the
transmission and supply of relevant data and information. At the same time, as a
new additional form of traditional library, digital library has more data resources
and is more shared, and it will not cause environmental damage and waste of re-
sources [3]. As a resourceful expression form under the new era, the library in this
model is more individualized and more extensive, and it can provide more resources
for the demanders more efficiently and quickly. Therefore, it has gradually been paid
more attention by scholars and researchers, and its related theories have constantly
improved and summarized.

3. Methodology

With the development of the times, the world has gradually taken the economy
as one of the important subjects of the development of the times. The rapid devel-
opment of the economic level has brought certain impetuses and positive influences
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on the development of various industries in the world. Especially the comprehensive
level of the industries is rising, at the same time, the requirements of industries are
also rising, and the needs for continuous screening of related human resources provide
certain internal impetuses to the development of the industries [4]. The improve-
ment of the overall and comprehensive level of the world industry also requires more
high-quality talents to enter the process of enterprise development, which makes the
training of talents gradually become an important direction of the development of
the times. Since the reform and opening policy of China, the economic level has
been greatly improved and developed. Meanwhile, the development of all sectors of
our country has further promoted the development of education [5]. China’s higher
education has gradually reached the world advanced level, and the investment in
the education industry has gradually increased, so the development of education has
become one of the most important subjects in the development of the times. The
development of education is of great significance to the promotion of China’s com-
prehensive strength. More and more talents have been trained for all sectors of our
country, and the process of personnel training in China has become more perfect
and scientific with the continuous improvement of educational resources, and the
quality of the employed population has also been continuously improved [6]. How-
ever, it is not enough to rely on the knowledge transfer process of the classroom
teachers to realize the comprehensive development of the students, and students in
the spare time also need to further understand other knowledge through relevant
resources. And in the process of learning, if there are relatively difficult problems,
students should not only communicate with the teacher, but also need to do their
own work to refer to the relevant point of view. Only in this way, the theoretical
support and scientific basis can be further provided for the improvement of students’
comprehensive level and ability. In this trend, in the establishment of colleges and
universities, China has also invested a large degree of funding for the establishment
of various university libraries (see Fig. 1). The increasing number of libraries and
the increasing volume of books make it possible for students to have more resource
information, so that they can learn more knowledge, better enrich themselves and
improve their comprehensive qualities [7]. However, with the emergence of more col-
leges and universities, the increasing number of students and the increasing desire for
knowledge, all these problems directly or indirectly bring pressures to the traditional
libraries. At the early days of the construction of a lot of libraries, the construction
area may not meet the current number of people. According to statistics, with the
increasing number of readers in our country, many libraries in many areas or colleges
have been unable to meet the actual number of books, which has caused that some
people have study problems. What’s more, the books in the libraries are mostly
paper books, and people may cause damage to books after a long time of reading,
which causes certain limitations to the dissemination of relevant knowledge; and the
use of a large number of books has a certain impact on paper resources, because
more and more trees are cut down and used to make paper, thus affecting the sus-
tainable development of the ecological environment [8]. Therefore, in conclusion, our
current traditional library model may no longer be able to better meet the desire
for better solutions, and the application of a large number of books may also lead to
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an increase in the use of paper, the size of the library and so on. Under this trend,
our country urgently needs a new library construction mode and applies it in the
current education industry, so the introduction and development of related concepts
of digital library provide a certain way for solving this uncoordinated phenomenon
in our country [9]. Therefore, in this paper, the construction of digital libraries and
the application of related virtual storage technologies were paid much attention to,
so as to provide some scientific supports for the improvement of related theories and
techniques in China.

Fig. 1. Development of university libraries

First of all, the circulation of library books from 2010 to 2014 in some colleges
and universities in Nanjing (A, B, C, D and E) was analyzed in this study. The
analysis results are shown in Fig. 2.

Fig. 2. Overview of data circulations in five colleges and universities in Nanjing

The data circulation of the five university libraries in Nanjing was summarized
in this paper. It is further found that with the development of the time, books in
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libraries show a trend of increasing year by year, and it shows that China’s traditional
libraries are facing greater pressures. Therefore, it is necessary to set up a digital
library to alleviate the related pressures.

Then, through the analysis of relevant data, the virtualization technologies of
academic libraries in our country and the related theories and concepts were deter-
mined for analysis, and the related configurations of the hardware facilities used in
the digital library were summarized.

On the basis of a clearer theory, the pressure capacity of the virtual storage
technology of the digital library of the university was further analyzed in the paper
through the Benchmark Factory Software, so as to provide the data reference for
the later development of the virtual storage technology [10].

Finally, the advantages of virtual storage technology for digital libraries in China
were further analyzed in this study by means of questionnaires, so as to further pro-
vide theoretical basis for the further development of digital libraries in universities.
Information about the investigator is shown in Table 1.

Table 1. Overview of personnel information used in this questionnaire

Investigator Number of people Average age Proportion of men
and women

College students 20 24.71 3:2

University teachers 20 35.11 1:1

Librarians 10 37.24 1:1

4. Result analysis and discussion

With the development of the times, China’s education industry has been greatly
improved. In this trend, China’s traditional libraries are also facing great pressures,
and China needs large land areas to achieve the construction of the library. And
with the increasing demand, our lands and paper resources have been under certain
pressures. Since the introduction of the theory and technology of digital libraries, our
country has begun to use this technology extensively, and it has further promoted
the pressure relief of traditional libraries. As one of the main forms of combination
of traditional libraries and information technologies, digital library is the current
trend of development, which combines the advantages of information technology,
resource, information and sharing with the traditional library, so it brings a great
deal of practical significance for the mass dissemination of book resources. As for
the concept of digital library, it is not only to display some traditional paper data
resources in digital forms to those who need it, but also to provide a certain type
of services for all demanders as a carrier [11]. For the concept of digital libraries
(Fig. 3), many researchers believe that the new library model should serve as a service
system which integrates all of the more dispersed data resources.

This system can not only display all the knowledge and theory to readers and
provide more information for readers as the traditional library model, but also pro-
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Fig. 3. Development of digital libraries

vide the relevant theoretical research process for readers, so as that the readers can
further understand the relevant theory of the origin and development of the whole
link from the source. Therefore, in general, the digital library not only has the stor-
age link of the traditional library for the relevant data information, but also includes
the sharing and processing of all the data information [12]. As an important way to
share and transfer data resources in the current era, digital library has mainly under-
gone the emergence of related theories and techniques, the continuous improvement
and development of theories and technologies, and the application of relevant theo-
ries. Among them, the emergence of the related theories and technologies is mainly
in the premises that the demand for data resources is increasing in the current era,
and the establishment of a large number of libraries has created some damage to the
space and other resources of people’s living environment, people begin to put forward
the combination of information technology and the traditional library construction
mode which develops rapidly in the current era, so as to achieve more sharing of
resources. The development of data information technology has positive influences
on the theory and technology of the digital library. More data resources are dis-
played on a certain platforms because of the development of data and information
technology, and the use of more innovative information technologies can effectively
achieve the sharing and transmission of data information, thereby reducing the waste
of related resources. Therefore, many scholars have combined this kind of digital
technology with the construction idea of data library, so as to lay the foundation for
the development of other researches [13]. On the basis of relevant theories, many
scholars have begun to consider how to store large amounts of data resources. Only
by further improving the storage efficiency can some technical supports be provided
for the further improvement and development of digital libraries. Nowadays, the
rapid development of computer technology has brought some impetuses to the de-
velopment of information storage technologies in digital libraries, especially with the
development of the virtual technology, more and more data storage theories have
been combined with the virtual storage technology, so that the new virtual storage
technology has been developed, so as to provide influences for related resources of



VIRTUAL STORAGE TECHNOLOGY 381

the subsequent library [14]. Many researches have already considered that virtual
storage technology is one of the most important parts of digital library developments.
Only by doing better analysis and researches of this link can some theoretical and
technical supports be provided for the improvement of digital library [15]. In this
study, based on the further reading and summarizing of the relevant data, the host
configuration of the main digital virtual storage technology used in a university in
our country was summarized. The results are shown in Table 2.

Table 2. Virtual storage configurations of digital libraries in a university in China

Device
name

Brand Model Parameter Quantity
(unit)

The
server

DELL PowerEdge
R710

2U chassis CPU: one Xeon
5606 memory 16G, 3X146G
SAS hard disk-RAID5, dou-
ble redundancy power supply,
HBA slot. CD driver.

3

Optical
fiber
storage
(HBA)

DELL 3

Storage
/IP/SAN

DELL MD3200i 24T, 24*1TSATA 2

UPS Emerson NXR-
40KVA

2 hours 1

Cabinet Totems AD.6937 37U 1

KVM Tanto XL-1708 8 rims, with display and key-
board operation

1

Then, the Benchmark Factory software was used to test the running pressure of
the virtual storage system of a digital library in a university. The results are shown
in Table 3. The results show that the system has experienced all the test items and
there are no crashes and snaps. Therefore, it can be considered that the virtual
storage system has a strong ability to resist compression.

Table 3. Test result analysis of related indicators of Benchmark Factory software

User load TPS Average response
time (s)

Total executions Total
rows

Total
errors

10 0.564 0.569 98 541 0

50 2.669 0.098 483 2638 0

100 5.295 0.159 946 5183 0

Through the questionnaire, the advantages of the virtual storage technology for
digital libraries in our country were analyzed in this paper. The results are shown
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in Fig. 4. The results show that compared with the traditional libraries, the digital
library based on virtual storage technology has more resources and more sharing.
Therefore, the digital library based on the virtual storage technology is more suitable
for the development of higher education in our country. And through the question-
naire survey, it can be found that more people believe that our country should apply
the related theories and techniques of digital library to the actual construction of
university libraries, and the results are shown in Fig. 5.

Fig. 4. Comparative analysis of digital libraries and traditional libraries

Fig. 5. Researches on the acceptance of digital libraries based on the virtual
storage technology in Chinese universities

5. Conclusion

With the development of the times, the economic level of the present era has been
greatly improved. In this trend, all industries in the world have been developed to a
great extent. And the development of various industries has also begun to have more
demands for high-quality talents, which has made the education industry in colleges
and universities obtain great development. For the development of higher education,
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it is very important for libraries to study and perfect the relevant knowledge for
students. Relevant theories were clarified in this study by reading relevant data,
so that the relevant theories were cleared; and then the configuration of the server
of the virtual storage technology was analyzed. Through the questionnaire, the
digital library has higher advantages, which is very necessary for the development
of education in China. The research results show that this kind of technology is
very necessary for the development of higher education in our country. The purpose
of the research is to provide theoretical basis and reference for the development of
the digital library technology in China. This research still has some shortcomings
for the discussion and comparison of virtual storage devices, but it can still be used
as a reference for related researches, and can provide some data supports for the
development of the digital library.
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