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Abstract: Based on the analysis of problem in the university information construction,
introduces the concept of cloud computing in the application of university information
construction, and proposes the implementation of this application.

1. Introduction

As the gathering place of high-quality talents in our country, the construction of campus
information develops rapidly. Many universities in China have 1000 MB backbone bandwidth. Some
comprehensive colleges and universities have upgraded to 10,000 MB campus network. However,
due to the different needs of departments or branches for information collection and processing,
different management needs to be established[1]. Information system includes financial management
system, educational administration management system and management information system of each
branch. Because of the principle of data confidentiality, these systems can’t provide a unified
interface, which results in the system can’t be maintained uniformly, and need to invest a large
number of professionals and funds, among the application systems. It is difficult to connect and
integrate application systems, which promotes the formation of information islands to a great
extent[2], and makes it difficult for higher-level information processing, such as data mining, data
integration, decision-making and other data acquisition, to have a significant impact.

The emergence of cloud computing has brought changes to the information construction of
colleges and universities. By visiting the software library on the cloud of university information
system established by cloud service providers, colleges and universities can get the required system
applications without investing in the establishment of a complete set of internal software and
procedures. The cost is relatively low. By using cloud computing platform, all kinds of resources
distributed in different places are constructed virtually to realize resource sharing at the application
level, so that colleges and universities can adapt to the changes of teaching situation in time,
concentrate on improving teaching, promoting teaching management and improving classroom
teaching efficiency[3].
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2. Basic concepts of cloud computing

2.1 Definition of cloud computing

Cloud Computing is the development of Distributed Computing, Parallel Computing and Grid
Computing, or the commercial implementation of these computer science concepts. "Cloud" is a
computer group, each containing hundreds of thousands of computers, or even millions of computers.
The basic principle of cloud computing is that computing is distributed on a large number of
distributed computers, rather than in local computers or remote servers, and the operation of
enterprise data centers will be more similar to that of the Internet. This enables enterprises to switch
resources to applications they need and access computers and storage systems according to their
needs[4].

2.2 Characteristics of cloud computing

Users in cloud computing do not own physical infrastructure as their own software platform.
Instead, they avoid spending on IT fixed assets and lease resources from third-party suppliers. This
resource is provided to customers as a service and charged to end users according to utility
computing model, which is similar to power consumption in traditional utilities[5-6]. Multiple users
share cloud computing capabilities, so that the server is not idle, can improve the speed of
application development, while improving utilization and greatly reducing costs. This approach can
also lead to a "significant increase in computer capacity", because cloud computing infrastructure
can dynamically allocate idle resources to respond to customer requests, so that customers do not
have to worry about the peak load of the server[7].

From the point of view of the existing cloud computing platform, compared with the traditional
stand-alone and network application mode, its characteristics are shown in Table 1.

Table 1 Characteristics and specific process of cloud computing

Technical

e Specific processes and characteristics
characteristics

Because the special fault-tolerant measures of “cloud” can adopt extremely cheap
nodes to form the cloud, the automated centralized management of "cloud" makes a
large number of enterprises need not bear the increasingly high cost of data center
Extremely cheap management, and the universality of "cloud™ makes the utilization of resources greatly
improved compared with traditional systems, so users can fully enjoy “cloud". Cloud's
low-cost advantage often takes hundreds of dollars and days to complete tasks that
previously took tens of thousands of dollars and months to complete.

Cloud Computing supports users in any location, using a variety of terminals to obtain
application services. The requested resources come from "cloud" rather than fixed
tangible entities. The application runs somewhere in the cloud, but in fact the user
does not need to know or worry about the specific location of the application. With a
laptop or a mobile phone, we can use network services to achieve everything we need,
even tasks like supercomputing.

"Cloud" uses such measures as data multi-copy fault tolerance, isomorphic and
High reliability interchangeable computing nodes to ensure high reliability of services. Cloud
computing is more reliable than local computers.

"Cloud" is a huge resource pool, you buy on demand; cloud can be charged like tap
water, electricity, gas.

The scale of "cloud" can be dynamically retractable to meet the needs of application
and user scale growth.

Virtualization

On-demand services

High scalability
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3. Application of cloud computing in university information construction

Applying cloud computing technology to university information construction is actually a new
mode of information resources application in Colleges and universities, which makes it very
convenient and fast for schools to use network framework and application programs. However, due
to the limitation of network size and resource coordination, cloud computing is mainly advocated
and implemented by several large companies, and most of them are used for commercial purposes|[8].
A few educational projects are just using the company's computing resources. If the existing cloud
computing scheme is directly adopted, although the short-term cost is low and the implementation is
simple, the transplantation of the original information system and the processing of the original
computing capacity of universities will become the main problems[9]. So it will be a viable option to
deploy cloud on the existing education network.

3.1 Solution based on cloud computing mode

1) Departments and branches of colleges and universities store the data they need on cloud
databases, and use the unified data storage platform provided by cloud computing to manage and
maintain data. This can reduce the cost of data maintenance and ease the need for database services
due to the increase of data volume to a certain extent. The urgency of the expansion of the device
and storage device[10].

2) Using PaaS and platform virtualization technology provided by cloud computing, we can
ignore the choice of operation platform and development platform when developing MIS. Through
browser, we can set up our own application, so that we can develop all kinds of management
information systems with a unified information standard interface, avoiding the interface. The
inconsistency results in poor information communication, which reduces the generation of
information islands and enables the management to conduct unified task scheduling. At the same
time, it also provides convenience for university management to conduct data analysis and decision-
making.

3) Cloud computing provides all kinds of IT resources, including OS, servers, routers, memory
and so on, to cloud consumers with virtualization technology as a service, as long as they pay on
demand. Through cloud computing mode, colleges and universities no longer invest in
infrastructure construction, only need to obtain virtual infrastructure services from cloud service
providers according to their own needs, which greatly reduces the cost of construction, operation
and maintenance of these infrastructure, while saving electricity[11].

Of course, in addition to the above technical solutions, we should pay full attention to the
coordinated development of software system and hardware environment in the process of
construction and implementation. Under the guidance of unified planning, the whole system
construction should adopt unified standards and norms to build business application systems.

3.2 Cloud Architecture

The design and development of cloud services is a technology that must be mastered in the
construction of university information. To build a comprehensive network application platform for
university information construction, it should have the following characteristics: B/S structure,
security, robustness, massive storage space, high-speed education MAN, relatively practical Web
software. In view of the information construction in Colleges and universities, we should think of the
functions shown in Fig. 1.
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Figure 1. Function module

3.3 Function development of teaching management system

In the cloud computing environment, the existing teaching management system needs service-
oriented encapsulation or transformation, new computing and data centers providing basic
application services, and cloud services supporting teaching information system, such as distance
learning, virtual laboratory system, application server, etc.

The cloud service and data of the teaching management system will be studied, designed and
developed by both the teaching designer and the system developer. The cloud service of the teaching
management system can set up the following functional modules: teaching resource database,
network examination database, teaching forum, teaching courseware development, experiment
teaching, student status management, teaching quality evaluation, virtual classroom teaching,
distance teaching, academic achievements and system management.

The system management module mainly completes the management of the system's basic code,
system parameters, initial business data, system maintenance, system privileges and so on. In the
development of cloud services, developers can use "loosely coupled mode" to develop various
system modules of teaching information system. There are various kinds of sharing and cooperation
among loosely coupled modes of various systems, but each system may only share data, or some
way to own some of its own data. When information is released, all tasks need only one autonomous
system to process. If an autonomous system can’t process user requests, what loose coupling does is
to transfer the requests to other autonomous systems for processing, so that the form of
organizational structure can reflect the integrity of system functions and the independence of
modules. It is conducive to the realization of the overall goal of teaching information system and the
realization of its own interests. On this basis, developers can use relevant languages and frameworks
to develop a variety of system applications that can be seamlessly used between loosely connected
device networks, so that users can access teaching information system services and data through
mobile devices such as Web browsers or mobile phones, so as to achieve maximum sharing. Avoid
duplication of development.

3.4 Problems of cloud existence

Cloud computing has not yet unified standards and implementation methods. There are still many
difficulties and problems in the construction of university information based on cloud computing.
For example, there must be a large part of duplicate resources in the existing campus network. These
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resources should be fully utilized, then classified according to the institutions, or selected and
concentrated. Add to the cloud; if data is stored in the cloud, the biggest problem is security and
reliability; for example, for adding new application servers and virtual laboratories, it needs financial
support; for example, the setting of virtual servers and access servers supporting cloud structure, and
so on. Despite all kinds of problems and difficulties, cloud computing is the trend of the times, which
will inevitably have a profound impact and change on the development of University information.

Besides providing computing services, cloud computing services also provide storage services.
But cloud computing services are currently monopolized in the hands of private institutions
(enterprises), which can only provide business credit. Government agencies and business
organizations (especially those with sensitive data such as banks) should be vigilant enough to
choose cloud computing services. Once commercial users use cloud computing services provided by
private institutions on a large scale, no matter how strong their technological advantages, these
private institutions will inevitably coerce the whole society with the importance of "data
(information)".

For information society, "information™ is very important. On the other hand, data in cloud
computing is confidential for users other than data owners, but there is no secret for businesses
providing cloud computing. It's like ordinary people can't listen to other people's phones, but within
the telecommunications company, they can listen to any phone at any time. All these potential risks
are an important prerequisite for business and government agencies to consider when choosing cloud
computing services, especially those provided by foreign organizations.

4. Conclusions

Applying cloud computing to the construction of teaching information in Colleges and
universities can not only integrate teaching information resources, improve the utilization rate of
resources and improve teaching level, but also bring new application fields for cloud computing,
make cloud computing services closer to our life and learning, and let us feel the tremendous impact
of science and technology on us. Although the technology and scheme of realizing cloud computing
network of university teaching information system is not mature enough, we have every reason to
envisage the goal of sharing university information resources by utilizing cloud computing's efficient
computing and processing capacity and unlimited storage capacity.
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