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Abstract: In the last period, Information Technologies (IT) plaied an effective role in the field of Learning where e-learning system has become 

a trend very common of the learning technology. Nevertheless, with the massive growth of the users’ number, educational resources and data 

produced, e-learning systems has become more expansive in terms of software resources and hardware, as well as many educational institutions 

in Iraq cannot afford like ICT infrastructures. Given its enormous advantages, cloud computing technology rises quickly as a natural platform to 

support e-learning systems. This paper attention on the role of cloud computing applications in e-learning. The objective of this paper is to give 

an impression of the impact of the use of cloud computing for e-learning and current state. So that, the paper presents cloud computing 

infrastructure and concepts of e-learning. The paper studies also challenge facing e-learning systems in various educational institutions. 

Therefore, cloud computing applications benefits are introduced as a solution for these challenges. At last, the paper gifts some solutions of cloud 

computing applications in e-learning and describes the best tools and means adopted. Issues in execution some potential ways and cloud-based 

e-learning systems to overcome them are also discussed. 
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I. INTRODUCTION  

With the fast advancements in Communications and 
Information Technologies, the popularity of learning on the 
Internet and construction of e-learning environments is 
growing rapidly.  The learning system focused in our 
educational institutions on the traditional methods where the 
teacher consider is main resource for information dependent 
on traditional facilities such as book and white board only, as 
well as interested on the theory side instead of   practical 
application side. after activation the e- learning and using the 
modern techniques in the connecting information and sharing 
files between teachers and students regardless of time and 
space. The e-learning enables the student to interact greatly 
with the teacher away from embarrassment and restrictions. 
Google is one of the best companies in providing applications 
and electronic services that students and teachers need it such 
Google Classroom platform and G-suite applications.  

These applications have several features, including the 
ability to share files and information between the student and 
the teacher quickly, with minimal effort and cost. In this study, 
the focus will be on the role of google applications in 
developing the educational process and how to take advantage 

of cloud computing services to store and share files between 
users, especially the educational sectors. in addition to 
knowing the most important problems related to e-learning 
and how to address them. Cloud Computing has changed the 
concept of information technology (IT) [1], effectively on 
providing various services of the Internet and communication 
with multiple servers concurrently. 

II. E- LEARNING  SYSTEM 

E-learning system is a software application or platform for 
flexible learning. Its aim is the realization of learning process 
theory, organization of contents and resources, delivery of 
training programs and educational courses, documentation 
tracking, and administration tasks. [2]. E-Learning system 
enable user accessing to information easily and rapidly 
regardless of time and space as well as sharing the files such 
as (texts, photos, audio, video) between teachers and their 
students. The learning experience is facilitated typically by 
communications tools such as forms, e-mail, threaded 
discussions, chat rooms and self-assessment quizzes. To allow 
all of this, the systems should provide differential access rights 
for teachers and learners. As showing below, figure (1) 
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 Fig. 1. E-learning system. 

 

III. CLOUD COMPUTING TECHNOLOGIES 

A. Cloud computing concept 

Cloud computing can be defined as a model for enabling 
convenient, on-demand network access to a shared pool of 
configurable computing resources. like (servers, storage, 
networks) [3], However it is a term that refers to the computer 
resources and systems available on demand across the network 
that can provide a number of integrated computer services 
without being restricted to local resources in order to facilitate 
the user. These resources include space for data storage, 
backup and synchronization, and the user can connect to the 
network and control these resources through an easy 
programming interface that makes it easy to ignore many 
details and internal processes. defines cloud computing as 
virtualized computers that allow users to begin or stop the 
services subscribed to when necessary. For the reason that 
cloud computing is involved in technologies ranging from 
Google applications and services such as (Google Drive, 
Google classroom, G-mail and G-suite applications), [4]. 
Moreover, cloud computing enable user to sharing files and 
software easily and rapidly with low cost and provide user 
suitable storage space for save files such as audio, video, 
photos, software and office applications. Cloud computing 
infrastructure depends on advanced data centers that provide a 
large storage space for users as well as the capabilities 
provided by sites, browsers and therefore we can say that the 
cloud is a model that the user can access conveniently at any 
time and from different places to share a large group of sources 
and files the cloud computing components as showing below, 
figure (2) 

 

Fig. 2. Cloud computing components. 

 

B. Cloud computing trend  Cloud computing 

It is a technology that relies on transporting processing and 
storage space from computer device to the cloud and it is a 
server device that is accessed by the network of internet that 
information technology software is transformed from products 
to services. However, Cloud computing is an atmosphere that 
allows consumers to accumulate the data storage [5] Cloud 
computing infrastructure depends on advanced data centers 
that provide a large storage space for users as well as the 
capabilities provided by sites, browsers and therefore we can 
say that the cloud is a model that the user can access 
conveniently at any time and from different places to share a 
large group of sources and files 

C. Cloud Computing Models  

There are three mains service models of cloud computing 
where considered the structure base of cloud computing such 
as Platform as a Service (PaaS) Infrastructure as a Service 
(IaaS), and Software as a Service (SaaS). 

1. Infrastructure as a Service (IaaS) 

 Hardware resources such as storage devices and 
computing power are offered as services to users. This tool 
enables businesses to rent these resources rather than spending 
money to buy dedicated servers and networking equipment. 
This service provides computers with high specifications and 
a virtual system in addition to the firewall, load balance, IP 
addresses and a virtual local network VLANS the service 
provider offers these resources from the huge resources that it 
has in the data centers as it provides the infrastructure for the 
computer network instead of buying, software, storages tools, 
data center and cloud computing uses virtual computing 
technology. 

2. Software as a Service (SaaS) 
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 In this model, software applications are existing as 
services on the servers of internet network instead of as 
software packages to be purchased by specific customers. It is 
a layer of cloud computing that is concerned with applications 
related to the user such as e-mail systems, google application 
for educations to manage user services and software also can 
be define as service on demand where the provider offers the 
user with the appropriate software and in this form the 
software is storied on the cloud where the user access to this 
software as a user in this cloud, the user does not manage the 
infrastructure or the platform on which the program works. 
This eliminates the need to install and run the program on the 
user's device and provides a suitable storage space, such as g-
suite of google. 

3. Platform as a Service (PaaS)  

This layer refers to providing facilities to provision the 
entire application development lifecycle including design, 
debugging, deployment, implementation operation, testing 
and support of rich services and web applications on the 
Internet network. However this platform contains an operating 
system, environment for implementing program languages, 
database and a web server, as well as this layer of cloud 
computing consists of several software, updates, and runtime 
tools that developers need in updating applications, and the 
platform as a service benefits from the virtual environments 
that provide software developed in the sources virtual software 
developers have the possibility to develop and run their 
software on the platform without the cost, complexity, and 
purchase of hardware and equipment. Cloud services models 
as showing below, figure (3).   

 

 

 

 

 

 

 

 

Fig. 3 Cloud services models 

IV. PRIVATE CLOUD 

A private cloud means a single resident environment where 
the computing assets are operated by one organization and 
installed, does not allow share with other organizations. It is 
applied for intra-business interactions [6]. Moreover, private 
cloud contains servers and a database of a specific institution 

that is managed by an admin authorized to enter and manage 
the system of the institution. 

V. PUBLIC CLOUD 

The public cloud is the simple types and most common of 
cloud where customer opt to apply computing resources such 
as software and hardware for accessing applications on a 
subscription basis [7], as well as is a model that the user can 
access conveniently at any time and from different places to 
share a large group of sources and applications. 

VI. E- LEARNING SYSTEM PROBLEMS  

  The importance of e-learning lies in solving the problem 
of the knowledge explosion and expanding opportunities for 
admission to education and the increasing demand for 
education as well as the tremendous development in 
information technology and the diversity of communication 
channels [8]. However, there are many challenges facing the 
e-learning system in various educational institutions, 
especially University of Diyala such as infrastructures and 
companies of communications and internet where that quality 
of internet services which providing for end user, Internet 
service is often weak and intermittent, in addition to lack of 
technical culture for lecturers and students to using modern 
technical applications. Moreover, adopting lectures and 
traditional tests that take place within educational institutions 
without relying on the e-learning system effectively, reliably 
and keeping pace with modern technological developments in 
schools, institutes and universities [9]. In addition to the 
problem of electric power, which has become a dilemma since 
many years in Iraq, which negatively affects the 
implementation of the e-learning system. Beside that 
increasing operation of cheat especially in the quizzes, exams 
and assignments. 

VII. BENEFITS OF E- LEARNING SYSTEM  

The operation of cloud services in e-learning provides 
several chances and benefits for end users, cloud computing 
can develop the e-learning system through providing it modern 
technology such as software, storage spaces and online 
communication, as well as varicose interactive models It also 
provides information on the processes and basic concepts and 
resources involved in e-learning development [10]. The 
elements benefits of e-learning based on the cloud are: 

• Accessibility: cloud computing services can be 

accessed easily and rapidly anytime and anywhere, 

through websites and application and platforms [11].  

• Low cost: Cloud computing can be providing e-

learning system free services or cut-down cost for 

users  

• Unlimited data storage: e-learning system need a 

huge space for data and information storage these 

devices of storage can be available through cloud 

computing services. 

• Infrastructures: Cloud computing include on the 

integrated infrastructure such as, hardware, software, 
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servers, security systems as well as central data and 

information which providing for e-learning system, 

powerful tools and interactive. Cloud services 

providers supply these several resources on-demand 

from their large ponds of equipment installed in 

information centers. For wide-area connectivity [12], 

users can use either the carrier clouds or Internet 

network. To organize and deploy their applications. 

• Scalability: cloud computing allows to universities 

and educational institutions to expand theirs services 

as according to their demand. 

• Software update: cloud services can be providing e-

learning system a modern software and applications 

which don’t need updating from users because of the 

most of application and software is update it 

automatically.  

• Backup process and recovery: this feature is very 

important for user where keep all data and 

information in the virtual servers when personal 

devices have crashed or being damaged because 

everything such as information and personal accounts 

is stored in the cloud [13]. 

• Security: Cloud computing can be providing e-

learning a security system with high performance for 

keeping database and protect from attack and stealing 

through integrated security system.  

VIII. STRUCTURAL OF THE CLOUD – BASED E- 

LEARNING SYSTEM  

The cloud computing infrastructure can be collected to e-
learning systems in different traditions. As well as, in most 
cases, this combination takes into account educational 
institutions’ demands in terms of centralized data storage, 
resources virtualization, scalability, low cost of running, 
availability and flexibility of e-learning systems [14]. This 
architecture includes, all hardware and software computing 
resources, cloud management system, and services offered by 
the cloud to involve in e-learning 

IX. DISCUSSION AND RECOMMENDATIONS  

In this section we will highlight the most important means 
of support provided by cloud computing applications for the 
e-learning system cloud computing can develop the e-learning 
system through providing it modern technology such as 
applications, software, storage spaces and online 
communication, as well as several interactive models.  

The elements benefits of e-learning based on the cloud are 
lower maintenance and update where cloud computing 
importantly reduces both software and hardware maintenance 
as well as unlimited storage capacity e-learning system need a 
huge space for data and information storage these devices of 
storage can be available through cloud computing services 
however compatibility between operating systems, user can 
connect to the cloud and share various documents and files 
with computers running, Mac OS, Linux, Windows or UNIX, 

In addition to Security: Cloud computing can be providing e-
learning a security system with high performance for keeping 
database and protect from attack and stealing through 
integrated security system [16]. cloud computing applications 
are quite appropriate for supporting e-learning systems, 
Despite the advantages of cloud computing in the field of E-
learning, there are many challenges facing the e-learning 
system in various educational institutions, especially Diyala 
University such as infrastructures and companies of 
communications and internet where that quality of internet 
services which providing for end user is Internet service is 
often weak and intermittent, in addition to lack of technical 
culture for lecturers and students to using modern technical 
applications [16].   

Thus, the future work in cloud computing applications in 
almost all area, especially in field of education, should focus 
on developing approaches and mechanisms that are able to 
address its security and privacy issues. In this framework, 
norms strict and rules are to be enforced so that the users will 
feel secured to use cloud computing applications. In order to 
applying and using cloud computing services in the e learning 
system at institutions of educations in Iraq a basic 
infrastructure should be provided that includes hardware, 
equipment and software as well as communications and 
laboratory equipment Find alternative solutions in providing 
electric power to ensure continuous delivery of e-learning 
services for ensure communication between students and 
teachers. Finally, organizing training courses for students and 
teachers on cloud computing applications and how to use them 
in the field of E-learning as well as courses on software and 
keep pace with modern technologies. 

X. CONCLUSION AND FUTURE WORKS  

The cloud computing technologies and its spread led to the 
possibility of leaving all the means of storing the previous 
data, through which users kept their digital files and it became 
possible to save all the data and digital information in a single 
cloud on the internet servers. In this paper, we focused mainly 
on the application of cloud computing in eLearning, the cloud 
system is a modern storage system for information and digital 
files on the Internet within giant centers for the preservation of 
information that consumes enormous energy can play its role 
in saving users' digital data and returning it to them regardless 
of the time and place to retrieve it low cost, as well as  reducing 
the prices of purchasing equipment and changing the 
application license system where the service became offered 
on the basis of subscription where it owns the services and 
cloud sites hosted on the host provider of cloud and the 
possibility of determining its scope on demand and it is always 
available to users and no limits for computing and storage 
there are no limits storage and treatment on the cloud from the 
theoretical point of view but there are some constraints from 
the practical point of view as can focus on basic business rather 
than information technology where business owners need to 
focus on their basic tasks rather than trying to address And 
managing it and providing resources in a more dynamic and 
effective way. Cloud computing has some flaws which is a 
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security and information problem some users are afraid of the 
possibility of other individuals accessing their personal 
information and violating privacy and intellectual property and 
ownership of data that is the problem protecting the 
intellectual property rights of one Problems that raise the 
concerns of users of the services there are no guarantees that 
the intellectual property rights do not violate users ensuring 
the level of service which is the problem of internet stop in one 
of the major problems especially in the developing countries 
where the service requires the availability of internet 
connection permanently while using that service Joint action 
and integration of services between clouds. Finally, there are 
a bunch of recommendation for processing most important 
problems in the e-learning system such as provides integrated 
infrastructures as well as fast and stable internet service for 
each of the university's colleges. Beside that Conducting 
intensive technical courses for the lecturers on the use of cloud 
computing applications and modern technologies in e-
learning. 
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