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Abstract: SOA is structural approach for creating services to be reused and shared, so it provides agility and cost saving in software 

development by dividing the application into multiple software components to be reused in other systems. Cloud computing is truly scalable 

and provide virtualized resources which users can subscribe. Using a cloud and SOA in virtual learning systems provide a great chance for 

learners to enhance gained learning outcomes. The adoption of cloud services also assists in reducing the cost of software, hardware, human 

resources and infrastructure. This paper will use SOA and cloud computing to transfer virtual learning systems in the cloud to be more 

integrated and interoperable through showing a conceptual model of distributed virtual learning system and using cloud computing combined 

with services oriented architecture, to contribute in interoperability and integration of e-learning systems in general 
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1. INTRODUCTION 
 

Systems with same functionalities want to integrate existing 

systems to implement Information Technology support for business 

processes that cover the entire business value chain. A variety of 

technologies are used, services oriented architecture SOA, web 

services to cloud computing. By using the Internet, universities and 

high institutes make their learning systems available to internal 

departments or external learners, but the interactions are not 

flexible without standardized architecture. 

The goal of this study is to design an integrated virtual learning 

system which can universally provide end-to-end education 

services such as learner profile service ,grading service ,course 

content service and etc. with modern information technologies 

available in cloud computing which can be accessed anywhere, by 

anybody, at any time. SOA has provided an important contribution 

in systems integration and interoperability. The interoperability 

between distributed virtual learning systems is highly important 

and it will be achieved through web services based on SOA 

framework. 

Both SOA and cloud are concerning about delivering of services to 

systems with better flexibility, integration, interoperability and cost 

effectiveness  to achieve a satisfied level of that, the virtual 

learning systems can be prepared with functions to service students 

, teachers and other learners. It’s necessary to have a system 

infrastructure in order to use SOA and cloud. 

To achieve good transformation into cloud computing a structure 

that support efficiency and power of cloud computing is required. 

Beside an organization service oriented architecture to ease the 

infrastructure is required for truly implementation of the cloud 

computing. The cloud brings a good means for distributing services 

in SOA architecture paradigm. 

This paper is focusing in developing a SOA based development 

using the concepts of SOA and cloud computing to provide 

dynamically integration and interoperability in the case of the 

virtual learning systems, which can be developed on a cloud 

platform 

 

 

 

 

2. LITERATURE REVIEW OF USED 

TECHNOLOGIES 

2.1 Service-oriented architecture (SOA) 
A service-oriented architecture (SOA) is a collection of 

services that communicate with each other, for example, 
passing data from one service to another or coordinating an activity 

between one or more services. [1] 

A service-oriented architecture (SOA) is the underlying structure 

supporting communications between services. SOA defines how 

two computing entities, such as programs, interact in such a way as 

to enable one entity to perform a unit of work on behalf of another 

entity.  [2] 

SOA is a set of principles which enable the development of 

distributed applications. It includes all aspects of creation and 

usage of business services. SOA provides application platform 

which integrates business processes with operating resources.  It  

also  provides  interfaces  for  a  new  service  based  on  semantic  

of  an enterprise and functional requests and it maps them to 

existing  systems[1]. 

Requirements for an SOA: To efficiently use SOA, we have to 

follow these requirements [1]: 

Interoperability between different systems and programming 

languages. 

The most important basis for a simple integration between 

applications on different platforms is to provide a communication 

protocol. This protocol is available for most systems and 

programming languages. 

Clear and unambiguous description language. 

To use a service offered by a provider, it is not only necessary to be 

able to access the provider system, but the syntax of the service 

interface must also be clearly defined in a platform-independent 

fashion. 

 

Retrieval of the service. 

To support a convenient integration at design time or even system 

run time, a search mechanism is required to retrieve suitable 

services. Classify these services as computer 

accessible, hierarchical or taxonomies based on what the services in 

each category do and how they can be invoke 
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2.2  Web Services 
 
A Web service is a method of communication between two 

electronic devices over a network. It is a software function 

provided at a network address over the web with the service always 

on as in the concept of utility computing. [1] 

The W3C defines a Web service as: a software system designed to 

support interoperable machine-to-machine interaction over 

a network. It has an interface described in a machine-processable 

format (specifically WSDL). Other systems interact with the Web 

service in a manner prescribed by its description 

using SOAP messages, typically conveyed using HTTP with 

an XML serialization in conjunction with other Web-related 

standards.[3]   

SOA defines three roles in services such as service broker, service 

provider and service requester [4]: 

Service broker:  Plays the role of a medium for web services. It can 

accept registration    requests    from    services providers, and can 

also process query requests from services requester. 

Service provider:  Mainly refers to the developer of web service 

applications; it is also required to describe details of its web 

services. 

Service requester:  Sends requests for services; follow-up 

operations include sending query and linking to the suitable web 

services 

 

 
Figure 1. A Conceptual Architecture for Web Services [5] 

 

 

2.3 Cloud Computing 
 

Cloud computing is the next stage in the Internet's evolution, 

providing the means through which everything, from computing 

power to computing infrastructure, applications, business processes 

to personal collaboration can be delivered to you as a service 

wherever and whenever you need. 

Cloud computing [6] is a general term for anything that involves 

delivering hosted services over the Internet. These services are 

broadly divided into three categories: Infrastructure-as-a-Service 

(IaaS), Platform-as-a-Service (PaaS) and Software-as-a-Service 

(SaaS). The name cloud computing was inspired by the cloud 

symbol that's often used to represent the Internet in flowcharts and 

diagrams. See Figure 2. 

 

Figure 2 -Cloud computing service layers 

 

 

2.4 Virtual learning environment (VLE) 
A virtual learning environment (VLE)[7], or learning platform, is 

an e-learning education system based on the web that models 

conventional in-person education by providing 

equivalent virtual access to classes, class content, tests, homework, 

grades, assessments, and other external resources such as academic 

or museum website links. It is also a social space where students 

and teacher can interact through threaded discussions or chat. It 

typically uses Web 2.0 tools for 2-way interaction, and includes 

a content management system. 

Virtual learning is one of the emerging technologies in education 

field. Many education universities are trying to fulfil increasing 

demands of improving learning services by facilitating access to e-

learning systems, from anywhere at any time.  

 

3. SYSTEM INTEGRATION 
In information technology [8], systems integration is the process of 

linking together different computing systems and software 

applications physically or functionally, to act as a coordinated 

whole. Another way to look at computer integration is "making 

independent applications work as one 

 
Figure-3 system integration in cloud model 

 

3.1 Methods of integration [9]: 
Vertical Integration: (as opposed to "horizontal") is the process of 

integrating subsystems according to their functionality by creating 

functional entities also referred to as silos.  
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Star Integration: or also known as Spaghetti Integration is a process 

of integration of the systems where each system is interconnected 

to each of the remaining subsystems. 

Horizontal Integration: or Enterprise Service Bus (ESB) is an 

integration method in which a specialized subsystem is dedicated to 

communication between other subsystems.  

 

4.  VLS SYSTEM REQUIREMENT 

 
The objective of this paper is to develop a SOA based methodology 

for Cloud Computing environment and apply this system 

methodology to create architecture for integrated virtual learning 

systems with the following non-functional requirements. Non-

function Requirements [14]: 

Ubiquitous Access: The system and its services have to be 

accessible anywhere and anytime. 

Interoperability:  The system should provide interoperability to 

access to other medical systems and external clinical services. 

User Interface: The system must provide user-friendly interface for 

the users and the services available anytime. 

Security and Privacy: The system should provide sufficient security 

and privacy methods for patient medical data and should adhere to 

the universal standards and guide- lines in encryption and 

authentication. 

Scalability: The system should be scalable to interact with external 

medical service providers for more vital information. 

Accuracy: The system should provide accurate data of the users of 

the system as well as of the service providers. 

Maintainability: The system should be easy to maintain and 

provide updates as changes occur 

 

 

5. THE PROPOSED INTEGRATED 

ARCHITECTURE 
The main target of constructing virtual learning with SOA 

paradigm and cloud service, is to distribute and share the education 

services and resources to a wide range of users and enable them to 

benefits from that provided services anywhere, anytime. To build 

such integrated virtual learning systems based on multiple 

heterogeneous e-learning systems, there are some problems 

described below [15]: 

 

Considering the stability and flexibility of e-learning cloud, they 

are connected by peer-to-peer network. Without a center, how can 

one system join the cloud and know other systems in the cloud? 

To enable  users to access  resources flexible as while  as protecting 

the  copyright of  the  resource, how  can  we design  the access  

policy? 

Media diversity of resources is the feature of e-Learning cloud.  To 

make the resources accessible cross-system, what would be 

implemented? 

Since e-learning cloud  provides   services   towards different 

termination equipment, differences of the computing capability and 

communication protocol among  equipment should  be a 

consideration aspect 

To achieve the goal of integrated virtual learning systems based on 

cloud, we proposed an architecture including 3 layers as shown in 

Figure.3.The model we have applied in designing this system is to 

divide the VLS into multiple logical components layers, so we 

designed the system architecture into three tiers user interface tier, 

services and business component tier and data access tier see 

figure-4.  
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                                                                                Figure- 4 the proposed VLS Architecture 

 

 
The user interface tier is built using HTML and ASP, the tier uses 

the web browser through which the users are rendered the services. 

In this system design model we used SOA based approach by 

means of web services the user request is sent to the services and 

business logic tier which consist of the web services, the request I 

XML are sent through SOAP or REST communication model. The 

third layer is data access tier for which we use SQL the web 

services in the services and business logic tier communicate with 

the database using MySQL. 

The users of this virtual learning system use the web browser to 

access the system application the user interface of the application is 

rendered in the browser, so the users can use any desktop 

computer, smartphone, tablet etc. 

http://en.wikipedia.org/wiki/Enterprise_Service_Bus


The system will be host in cloud platform the user request will send 

to the particular cloud provider such as windows Azure or Amazon 

EC2.According to the number of the requests or the load status in 

the system the load balancer can route requests to particular 

instance in which VLS is running.  

The application designed using SOA Architecture which consists of 

a user interface (UI) layer, a service and business component layer 

and the data access layer. Once the UI layer sends a service request 

through the rendered GUI, the service request is then sent to the 

service and business layer for processing. The request reaches to 

the service layer through SOAP in XML code. This layer consists 

of all the published web services of the virtual learning system for 

external interfaces. The service layer communicates with the 

underlying business layer using web services. The data access layer 

is also implemented using web services. The business layer invokes 

the published service to perform operations. The data access layer 

uses MySQL to interact with the actual database 

 

6. CONCLUSION 

 
The Proposed integrated Architecture is implemented based on the 

SOA based system development methodology. The methodology 

has been developed using the concepts in SOA and Cloud 

Computing Technology, to solve the problems lies in cross system 

virtual learning access. Cloud can provide advantages in scalability, 

self-services, pay-as-you-go, flexibility, agility, and device and 

location independence [11].The systems using SOA based 

methodology will works well as it uses the architectural approach 

of designing loosely coupled systems. These loosely coupled 

systems when deployed on the cloud platform enhance the 

scalability since the client can invoke the web services on any of 

the instances in the cloud. 

The proposed model composed of various e-learning systems to 

enable learning and teaching services and resources sharing 

anywhere anytime by anybody without limitation of cross-system 

access. So this flexible and integrated architecture will allow the 

users to use heterogeneous set of services that support deferent 

learning and teaching activities. 

In future we will make to expand and maximize our architecture to 

include more services which are useful to any one concern in the 

domain of e-learning such as M-learning. And try to take care of 

security issues, because all the cloud providers do not have the 

same capabilities for their services and technologies.  
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