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Abstract – Cloud Computing Technology has changed the
access method and development of applications. This
technology by providing necessary fundamentals runs
applications as services on the net via web browsers. E-
learning can utilize cloud computing in order to fulfill the
required infrastructures and also to provide the improved
performance, scalability, and increased availability. This
study in addition to representation of concepts such as e-
learning and cloud computing by utilizing descriptive-
analytical approach investigates usage of cloud computing in
e-learning. Also by introducing the advantages indicates the
significance and the necessity of using e-learning based upon
cloud computing. Ultimately, the challenges of this model and
their solutions have been represented as well.

Keywords – Cloud Computing, E-Learning, E-Learning,
Based on Cloud Computing.

I. INTRODUCTION

Nowadays, many universities and training institutions
are utilizing e-learning to provide educational services and
providing availability of educational materials at any time.
Although e-learning provides many advantages for its
users, but still there are problems about the facilities and
required infrastructures to perform e-learning specifically
in developing countries. The institutions which are going
to implement e-learning are facing difficulties in providing
appropriate infrastructures such as servers, computers, the
saving capacity and network. In addition to them, the next
difficulty is the lack of expert human forces in the
institutions for planning, implementation and supporting e-
learning systems. Therefore, the cost of recruitment of
expert human forces shall be considered.

Along with the development of information technology,
cloud computing is gradually turning into a new model of
innovation in the world of information technology. Cloud
computing is a computing system which is used via
internet in accordance with users’ needs. This technology
is a new approach to increase capacities, capabilities and
abilities without investing for purchasing new
infrastructures or training personnel or buying new
software. Cloud computing consists any services based on
sharing and payment for any use which has been
implemented by internet at actual time and develops the
existing abilities in the world of information technologies
[1]. Therefore, cloud computing is an appropriate
approach for minimizing infrastructures expenses and
human resources in development and maintenance
procedures of e-learning systems.

Regarding to several features which have been provided
by cloud computing for e-learning, in this study in
addition to review the concepts such as e-learning and
cloud computing, introduction of e-learning
implementation model based upon cloud computing have
been considered. Also, the advantages of e-learning based
upon cloud computing have been introduced and in
addition to investigation of existing challenges, some
solutions have been suggested.

II. E- LEARNING

The term “e-learning” have been introduced in October
1999 for the first time in “CBT systems seminar in Los
Angeles”. Commission on Technology and Adult learning
in 2001 defined e-learning as a learning content along with
learning experiences and by active and passive e-
technology. In fact, this technology, has established an
opportunity for learning, work and increasing productivity
integration. Therefore, the objective in e-learning is to
utilize technology for increasing knowledge and the
expertise of the learners that they can be more productive,
find their own jobs and to maintain them with high quality,
to advance in their professions and to effective their
workplace, family and their society in a positive way [2].

In a general definition of e-learning is to utilize network
technology in order to plan, course delivery and run
leaning place to progress the learning achievement.
Learning achievement in such system is subject to provide
an appropriate environment, learner-centered and
independent towards time and place which is known as e-
learning [3].

In a more accurate interpretation, e-learning has been
defined as a new approach in providing a free leaning
environment, flexible and distributed for everyone, in any
place and any time by utilizing various digital
technologies. “Free learning” means to learn independent
towards time, place and progress speed of the learner.
“Flexible learning” lets the learner to form the way, place
and time of leaning. “Distributed learning” is not
necessarily the same as distance education, but it points
the close relation with distributed references. Distributed
learning is a learning model which permits the teacher,
learner and the content to be in different places and
decentered which as a result the teaching and learning
become independent towards time and place. The
distributed learning model can be used in combination
with attending courses and classroom-based with distance
learning or it can be used to create totally virtual and
network classes [3].
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III. CLOUD COMPUTING

Cloud computing is a model for universal access, simple
and based upon the network order to a pool of
configurable resources and shared on demand which are
provided to users with the least managerial requirements
or interactions [4]. Five significant features of cloud
computing are as follows:
1. Service on Demand: the cloud customers shall have
access to the resources and services of their own cloud
without any interaction with the personnel of the provider
company. Therefore, such service shall be accessible
always and in case of service interruption, the service
provider company shall be responsible for that.
2. Extensive access to the network: this is a certain fact
that the cloud computing is formed based on network. The
access to the resources of the cloud shall be possible from
whole network, in order to do so, standardized methods
have been utilized to maintain the connections among
different operating systems, different platforms, such as
workstations, laptops, tablets and even cellular phones [4].
3. Calculation and measurement service: cloud computing
systems shall be able to calculate and measure the used
resources by the customers automatically. Determination
of the size of consuming resources such as memory,
saving capacity, network bandwidth, process, number of
active users and etc. provide transparency for the provider
and the cloud service customer.
4. Sharing resources: computing resources are shared in
cloud environment. It means several customers may use
the resources simultaneously. In such situations this note is
significant that the customer has no information about the
accurate location of provided resources such as memory,
saving capacity, network bandwidth, connection and etc.
but he is able to determine the status in higher level of
abstraction such as country, state, or the data center.
5. Capability of rapid expansion: the resources of the
cloud shall be expandable, because from the customer
view the fulfillment capability of cloud computing
resources supplement shall seem unlimited and in every
moment shall be purchasable with the desired scale of the
customer [4].
A. Cloud computing architecture

The architecture of cloud computing consists of three
layers named Infrastructure as a service, Platform as a
service and Software as a service. This architecture
includes services that the users can access to them via a
cloud computing platform [4]. The hierarchical structure
of this architecture has been indicated in Figure 1. In
continue we investigate the layers of the architecture.

Fig.1. Hierarchical structure of Cloud computing

1. Infrastructure as a service: the cloud sellers provide
resources such as saving capacity, hardware, server and
the elements of network for the customers. The cloud
sellers are in charge of the maintenance of such hardware
resources [5]. The infrastructure as a service model,
dynamically allocates the bandwidth and server resources
for the cloud. Moreover, this service also permits the cloud
to increase the resources dynamically and based on the
required situation during the time of traffic peak [6].
Secure storage service and EC2 are the examples of
infrastructure as a service.
2. Platform as a service: includes services for
development, test, implementationand hosting and
applications management for programs support during the
life cycle. The model of platform as a service provides all
the necessity structures for implementation of applications
on the net (Google app engine). Microsoft Azure, Map
Reduce/Simple Storage Service Amazon are the examples
of platform as a service [7].
3. Software as a Service: represents an application to an
end user. The end user doesn’t need to understand the
infrastructures and simply uses the application. In fact, all
the details of the application to the infrastructure as a
service place behind the scene of the application [8].
Oracle CRM on demand, Salesforce.com, NetSuite, is the
examples of the providers of software as a service.
B. Establishment models

Deployment model is the objective and the nature of the
cloud and its exposure. Four deployment model of the
Cloud are:
1. Public cloud: the infrastructures of this cloud are
provided for public use. This model of the cloud may
belong to an enterprise, governmental organization,
university or a combination of them and it is managed by
the cloud owner. In this model, the provider puts the
customer required resources on a public network such as
internet. The provider is the owner and the runner of the
technology in order to provide services and the customer
has no control on the service operations.
2. Private Cloud: the infrastructures of this cloud are
made for the exclusive use by an organization including
several consumers [4]. This cloud model provides the
organizations to manage their resources on the private
network. The company or the organization is the owner of
the service and also this is the organization which gives
permission to the users to access the services [9].
3. Community cloud: it is provided for giving services to
the organizations which are equally in need of security,
policy making and etc. Community clouds may be
controlled by one or some member oragnizations, a person
or a third organization or combination of them [4]. The
objective of community cloud is the distribution of the
server capability among the users’ machines [10].
4. Hybrid cloud: The structure of this cloud is the mixture
of two or several cloud deployment models. Each cloud in
addition to maintaining their on uniqueness, make
coalition as a unit with other clouds based on standards
and physical characteristics which make the data and
programs transferrable [4].
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IV. E-LEARNING BASED ON CLOUD COMPUTING

Learning based on cloud utilizes the power of cloud
computing in e-learning. The cloud computing will be the
infrastructure of e-learning in future which includes all
hardware resources and computing software resources
involved with e-learning. After virtualization of computing
resources, they can be provided for rent as services to the
educational institutions, students and enterprises [11].
A. e-learning architecture based on Cloud
computing

The cloud computing will be the infrastructure of e-
learning in future which includes all the hardware
resources and software calculating resources involved with
e-learning. After virtualization of computing resources,
they can be provided for rent as services to the educational
institutions, students and enterprises.

The architecture of e-learning based on cloud computing
consists of five layers. The layers of this architecture are:
infrastructure layer, software layer, resources management
layer, service layer and application layer.

Fig.2. E-learning architecture based on cloud computing
[11]

The infrastructure layer is a combination of
informational infrastructure and educational resources.
Informational infrastructure includes internet, intranet,
system software, information management system and
current hardware. Software layer is a combination of
operating system and firmware. Numerous of software
resources are combined via the technology of firmware to
provide a united user interface. The layer of resources
management does software distribution on the different
hardware resources, also this layer completes the
virtualization and improves the timing strategy of the

cloud computing. The service layer consists of three
sections, infrastructure as a service, platform as a service,
and software as a service. The application layer includes
shared applications and shared learning resources [11].
This architecture has been indicated in Figure 2.
B. e-learning model based on Cloud computing
One of the effective factors in selection of the cloud
computing model appropriate for e-learning is the
allocation of the data and the applications of the
organization. Three main categories of data and
application are as follows [12]:
1. Learning: consists of students’ documents, educational

materials and learning files.
2. Researching: consists of projects documents, projects

information, and researchers’ information.
3. Managerial: consists of financial affairs, staff

information and library resources.
The next factor to identify the significant features of
organization’s data is such as sensitivity, confidentiality,
integration and accessibility. After the determination of
these factors we can choose the appropriate cloud model
(private, community and hybrid) for any applications,
process and performance based on the demanded policy
and security for the organization.
C. The key benefits ofe-learning, based on Cloud
computing
When e-learning happens with the cloud computing
technology brings numerous advantages. The key
advantages are:
1. The reduction of expenses: e-learning users are not in
need of high performance and configured computers to run
the applications. They can run the applications via
personal computers, cellular phones and even tablets with
the least configures by connecting to the internet. Since
the data are created and accessed in the cloud, the user
does not need to pay for buying more capacity memory
cards to maintain the data in the local machine. The
organizations also pay according to their use, certainly
charges only for the required space is more economic [5].
2. Improve compatibility with document formats: some of
file formats and fonts in some of PCs and cellular phones
are not opening properly. In e-learning based on the cloud
computing, there is no worry about such difficulties,
because, the e-learning application files are opening and
running through the cloud.
3. Performance improvement: since the e-learning based
on the cloud runs the applications through the cloud, and
also the process is done by the cloud, therefore the damage
of customer’s machine has no effect on its performance.
4. Instant updating of the software: the software are
automatically updating in the cloud. Therefore the learners
are always receiving the software at the moment [13].
5. Advantages for learners: the learners receive many
advantages in e-learning based on the cloud. They can
participate in online courses and also online tests and
exams;
6. They receive feedbacks about their courses from their
teachers and also send their assignments and projects to
the teachers via internet.
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7. Advantages for the teachers: Also the teachers gain
many advantages from e-learning based on the cloud. The
teachers can provide online quizzes for the students. Via
content management systems, they can provide better
studying references for the students. Also, tests’
evaluation, assignments and done projects by the students,
send feedbacks and the communication with the students
via internet forums will help and increase the quality of
education by the teachers [14].
D. Current limitations of e-learning, based on Cloud
computing

Although e-learning based on cloud computing has
many advantages but also still this technology has some
disadvantages. Some of these limitations are because of
the complete dependence of e-learning based on the cloud
to the internet, for instance, the bandwidth plays a vital
role for data deployment in internet servers [15]. One of
the solutions is expansion of optical fibers networks to
provide better cloud resources for the educational
environment of e-learning. Also due to the dependency to
the internet, also the security is highly significant. The
data are stored in the cloud servers with unknown
locations. The security issue is the stored data. Therefore,
it is needed that the information before storage to be
encoded in the clouds.

Also, the cloud computing structure effects on the
service of IT and consumption patterns used by e-learning
and changes the old methods of using computer
technology. Therefore, it effects on the ideology of the e-
learning users and their perceptions for more development
of e-learning based on the cloud [15]. To prevent such
problems, it is required to build an appropriate model for
e-learning based on the cloud and also promotion of e-
learning applications based on the cloud widely for the
users.

The major challenge of e-learning technology is the
replacement of methods and traditional approaches of
learning. Traditional environment of learning is differ
from e-learning’s [15]. In this case, by using the cloud
computing for e-learning system may face new difficulties
in the learning environment. Therefore, to overcome such
difficulties, proper managerial regulations shall be
considered for e-learning based on the cloud. The learning
content management, course management, exam
management, performance management, student
management and teacher’s workload management shall be
structuralized.

At the end, the necessity of advancement of any
technology is the role of beneficiaries in developing of
them, to gain the best results in utilizing of them. When
this approach in e-learning technology based on the cloud
has been used, the teachers, and all of the learning
specialists shall play a role in development of their own
resources to produce the best learning collection of science
and art.

V. CONCLUSION

The cloud computing is an advanced computing model
based on internet which has been developed recently. By

combination of the cloud computing and e-learning, the e-
learning system based on the cloud computing has been
established that is a new idea for development of e-
learning and in future by development of e-learning the
whole of educational system will be changed. There is no
doubt that the use of the cloud computing in e-learning
provides capabilities such as unlimited resources, proper
scalability and expense reduction for e-learning. Although
the limitations such as bandwidths, security, the
educational management regulations and etc. exist which
in this study it is suggested solutions for them.
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