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Abstract—Learning and getting education is one of the most important and necessary component of one’s life. As compared 
to the traditional learning, people want to extend their learning process beyond the walls of the traditional classroom. Due to 
the development of Internet we can find a tremendous change in the learning process. But the main problem is to have types 
of resources both hardware and software for carrying out the learning process successfully. Cloud computing which is a new 
developing paradigm has tried to attract mass of learners to carry out learning process over Internet due to its availability of 
abundant set of resources and services. The main objective of the paper is to introduce cloud computing, cloud based e-
learning architecture and its benefits which can play a very vital role in the field of learning in near future.  
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I. INTRODUCTION  
 
In today’s fast moving and developing world, 
education plays a very important role in the social 
development. Everyday huge volume of data and 
knowledge is created, acquired, integrated, 
disseminated and utilized more efficiently and 
effectively by different developing educational 
institutions, individuals, communities for the social 
economic development and global competitiveness. 
But due to lack and expensive resources the 
traditional education learning is not suitable for 
getting the social growth. In the recent years, Internet 
has become an important part of our life and it has 
developed and changed over the years by uploading 
many valuable informative pages.  
 
In our teaching and learning process, we sometimes 
make an intentional use of networked information 
and communication technology (ICT), which is 
commonly known as e-learning. The development of 
e-learning means increasing access of ICT, since ICT 
supports different types of media and resources. But 
due to the poor, insufficient technological 
infrastructure, increasing cost of hardware, software, 
other resources, cost of maintenance, lack of training 
to the staff etc are some of the major factor that stops 
e-learning process. To overcome all the difficulties 
faced by ICT, a new application and services is 
developed called as „cloud computing .  
 
The following sections of the paper discuss about the 
concepts of cloud computing, learning, e-learning, its 
advantage and how cloud computing can benefit e-
learning process.  
 
II. CLOUD COMPUTING  
 
Cloud computing is a newly accepted evolution that 
is derived for the way Internet is used to represent in 

the network diagram. In today’s technological boom 
cloud computing plays a very important role due to 
its flexibility, scalability and wide range of pool of 
computing resource which can be availed as the 
service through Internet. Cloud computing allows the 
user to process and access the resources from the 
local devices to the data center facilities. The 
application and the services are scattered or in the 
distributed network in multiple server which can be 
accessed through Internet. Cloud computing allows 
the client to use the services or applications without 
installation and access their personal files or 
documents from any computer just with the help of 
Internet access. It allows more efficient computing 
techniques than traditional centralized data storage, 
processing and bandwidth. Since cloud computing 
uses data centers that provide all the services to the 
clients upon their request it has resulted in reduced IT 
(Information Technology) overhead for the clients, 
greater flexibility and reduced cost of ownership on 
demand service.  
 
Following figure represents cloud computing. 

 
Fig.1: Cloud Computing 

 
Since cloud computing is a recent innovation, it tries 
to bring all the recent technologies under its belt so 
that the user or consumer can directly access the 
service or application on their demand and the 
payment can be done as per the meter charges i.e. 
according to their usage. As a result, the user or the 
consumers does not have to worry about the 
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installation of different applications or software in 
their local machine. Today cloud computing has 
gained attraction and attention from different types of 
consumers and is becoming popular because of 
mainly two reasons;  
 
a. Wide pool of resources  
b. Processing is carried at the data center rather than 
the local machine.  
Thus any complex problems can be solved by just 
running the service at the data center for a very short 
span of time.  
Following are few advantages which makes cloud 
computing very popular,  
 
a. The software or the service can be selected based 
on the subscription.  
b. The payment is meter based PAYGO (Pay As You 
Go) model.  
c. Some application can be used in offline mode.  
d. By using Internet connected devices with minimum 
software requirements users can obtain the same 
result as they have stored in their personal computer.  
e. Devices with minimum hardware requirements 
could be used by cloud client.  
f. Cloud computing is dynamic in nature, hence it 
allows flexibility and scalability of new resources on 
demand.  
g. Due to flexibility and scalability feature of cloud 
computing it helps to make the data and service more 
public.  
h. In order to become a part of the cloud there is no 
need to download or install specific software only 
good Internet connection is needed.  
i. The cost of licensing for different software 
packages is moved to the data center so no need to 
upgrade the local system when new services packs or 
services are released.  
j. If the client computer crashes, then no data loss 
occurs since everything is stored into the cloud, hence 
no crash recovery is needed.  
 
But there are few disadvantages which make worries 
for cloud computing and they are,  
 
a. Speed (bandwidth) of Internet connection may 
affect the overall performance.  
b. Subscription may be little expensive  
c. Security of confidential data.  
 
III. MODELS AND SERVICES OF CLOUD 

COMPUTING  
 
The US National Institute of standards and 
Technology (NIST) have a set of working definition 
that separate cloud computing into two separate 
modes and they are ;  
A. Deployment Model  
B. Service Model  
 

A. Deployment model: It refers to the location and 
management of cloud infrastructure. Deployment 
model can be classified into 4 categories.  
a. Private Cloud the cloud infrastructure is operated 
or dedicated for a specific organization.  
b. Public Cloud the cloud infrastructure is made 
available to the general public owned by the 
organization selling cloud service.  
c. Community Cloud the cloud infrastructure is 
shared by the several organizations and supports a 
specific community that has shared concerns.  
d. Hybrid Cloud the cloud infrastructure is a 
composition of two or more clouds (private, public, 
community) but is bounded by a standardized 
technology that enables data and application 
portability.  

 
Fig.2: Cloud Computing Deployment Model 

  
B. Service Model: It refers to the particular services 
that can be accessed through cloud computing 
platforms. Service models are classified into 4 types;  
1. Software-as-a-service (SaaS): where cloud 
providers allows the user only to use its application 
without installing the application on the user s 
computer. The software interacts with the user 
through user interface.  
2. Infrastructure-as-a-service (IaaS): where the 
cloud provider gives the facility to process the 
required computing resource. This service model is 
based on the virtualization technology and here the 
user pay the amount for the service he has used.  
3. Platform-as-a-service (PaaS): where the cloud 
provider deliver the platform to the user to deploy 
onto the cloud infrastructure the user created or 
acquired application created by using some 
programming language and tools supported by the 
provider.  
4. Computing as a Service (CaaS): providers offer 
access to raw computing power on virtual server such 
as Amazons, EC2 service  
Following figures shows models and services in 
cloud computing  

 
Fig 3: Model and Services of cloud computing 
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IV. LEARNING AND E-LEARNING  
 
Learning which is a continuous process and which 
mainly deals with full of theories. In the recent years 
information and knowledge has grown in tremendous 
volume and so is the concept of learning. Nowadays 
learning is not based on the traditional methods which 
was limited to the books and classroom teaching. 
Today learning has also grown with the rise in the 
technology and we called it as „e-learning . 
E-learning can also be called as Computer Based 
Training (CBT) or Information Based Training (IBT), 
which is one of the fastest and most efficient ways to 
spread knowledge to the learner in any part of the 
globe. E-learning tries to include all forms of 
electronically supported learning and teaching. E-
learning can be done out of the classroom or in 
classroom by using different technology.  
 
E-learning can be defined as “learning which uses 
Internet or any other digital content for learning and 
teaching activities, which takes full advantage of 
modern educational technology provided with a new 
mechanism of communication and resources rich 
learning environment to achieve a new way of 
learning”. By using e-learning methodology for 
learning it has put a great impact on the learners and 
brought new revolution in the field of education. Due 
to which the learner can use high interactive tools to 
develop their skills, knowledge and cognitive power. 
By using e-learning methodology, it can reduce the 
learner s time that is spend for learning and also 
gives the access to wide variety of learning material 
and resources.  
 
Three basic advantages of using e-learning are;  
a. Time: the learner can take the learning at any time 
according to his convenience  
b. Location: The learners are not restricted to the 
physical location.  
c. Communication: by doing online learning, it can 
help the learner to communicate and collaborate with 
different types of students from different nationals.  
 
V. CLOUD COMPUTING IN E-LEARNING 

AND ITS ARCHITECTURE LAYER  
 
In the present situation, many educational institutes 
do not have enough resources, funds or infrastructure 
to run the e-learning system or solutions [6]. This 
problem of educational institutes can be solved by 
making use of services provided by cloud computing. 
E-learning system can use cloud computing for the 
following;  
a. Infrastructure: use an e-learning solution on the 
provider’s infrastructure.  
b. Platform: e-learning solutions can be developed 
based on providers development interface.  
c. Services: use the solutions given by the service 
provider.  

 
Fig 4: Cloud based E-learning 

 
Using the service provided by the cloud computing 
the learner can access all the learning material easily 
from any location since the cloud data centers and 
servers are centralized. The learner or the educational 
institutions can access these services on rental basis.  
 
Architecture for e-learning based on cloud computing 
can be divided into five different layers. They are;  
 
a. Hardware cloud layer: It is one of the important 
layer which is responsible for all the infrastructure, 
computing devices and resources such as memory, 
storage etc. According to the demand and 
requirement of the user the hardware can be added or 
removed to avoid the interruption for the learner in 
the process of learning. 
  
b. Software cloud layer: in this layer an interface is 
created by the software developer by creating some e-
learning application and placing it in the cloud so that 
the learner can access the required software from the 
cloud during the learning process.  
 
c. Resources cloud layer: this layer plays a very 
important role in coordinating with hardware cloud 
layer and software cloud layer. The main objective if 
this layer is to provide an uninterrupted usage of the 
resources for the learner by scheduling all the 
resources according to the demand and requirement. 
  
d. Service cloud layer: since cloud computing 
provides three major types of services (SaaS, IaaS, 
and PaaS) which will help the learner to select and 
use the required services according to their demand 
and requirement.  
 
e. Component cloud layer: the main objective of this 
layer is to include all the components of the e-
learning and to include the additional requirements 
and demands of the needed for the e-learning process.  
 
The following figure shows the architecture for e-
learning based on cloud computing. 

 
Fig 5: Architecture for e-learning based on cloud computing. 



International Journal of Advances In Computer Science and Cloud Computing, ISSN: 2321-4058  Volume- 2, Issue- 2, Nov.-2014 

Cloud Computing: Giving A New Dimension To Learning Process 
 

64 

VI. BENEFITS OF CLOUD BASED E-
LEARNING  

 
The potential benefits of cloud based e-learning are  
 
1. Location independent, decentralized and just in 
time learning. In taking the learning contents outside 
the  traditional learning structures, cloud computing 
allows the learner for the delivery of learning anytime 
and anywhere.  
 
2. If the e-learning system is using the cloud 
computing learning services than it is very cost 
effective, since the learning can be for a very short 
duration of time i.e. may for week, quarter or for a 
semester etc.  
 
3. Speed of implementation and updating of 
information is very fast. As a result the learner can be 
given more attention as compared to the IT 
implementation and maintenance of infrastructure.  
 
4. Load balancing for the server can be easily done 
due to the feature of virtualization thereby reducing 
the cloud downtime.  
 
5. It is difficult for the user to locate where the 
machine is located that stores valuable information 
such as exams questions, results etc.  
 
6. Since the data is stored in the cloud it is easy to 
monitor and supervise the only single machine in the 
cloud rather than multiple machines in the 
educational institution.  
 
7. Due to centralization of data storage clients can 
connect to the cloud from any part of the world and 
access the data.  
 
8. Since cloud is a collection and collaboration of 
pool of resources, it gives the opportunity for the 
learner to make personalize learning, gain access to 
more learning resources and at the same time make 
more contribution for the other users within the 
learning environment.  
 
9. By using the cloud platform the learner now no 
longer has to wait for the IT department of the 
education institute to create the platform for learning. 
As a result more importance and priority will be 
given to the learning process.  
 
CONCLUSION  
 
Technology play’s a very important role in e-learning 
and many developing institutions are trying to use the 
Internet technology for learning process. But due to 
expensive resources and lack of technical knowledge 

many institutions are facing the problems. Since 
cloud computing is an emerging paradigm and which 
consists of wide range of resources, it can be one 
solution for providing e-learning services. By using 
cloud computing, it can reduce the cost of the 
hardware and software installation and onsite 
maintenance. The learner can access all the services 
provided by the CSP (Cloud Service Provider) and 
pay accordingly. By using cloud computing services, 
the learner can have an e-learning service which is 
independent of location and time. The only 
requirement is to have a high speed Internet 
connection. With technology booming definitely in 
coming days the speed and connectivity of Internet, 
services provided by the cloud will also improve 
which will increase the popularity of cloud 
computing services and will give a new dimension to 
learning process.  
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