
Abstract
Cloud computing offers a realization of SOA in which IT resources 
are offered as services that are more affordable, flexible and attractive 
to businesses. Using SOA cloud computing based integration 
approach may be a solution to obtain agility and quick access 
technology. In this paper, SOA and cloud computing integrated 
architecture has been proposed which describes multitenancy, 
agility and SOA governance to implement management and 
control mechanisms which are some of the essential characteristics 
of framework.
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I. Introduction
Integrated Cloud and SOA Framework (ICSF) constitutes both 
Service Oriented Architecture (SOA) and Cloud Computing  
concepts. SOA provides the architecture approach for the cloud 
computing to present and deliver its services to the end users on 
their demand on pay-per-use basis. 

Fig. 1 :  Intersection of SOA and Cloud Computing

Thus integration of cloud and SOA is done in integrated Cloud 
and SOA framework (ICSF), the framework that integrates the 
essential characteristics of SOA with those of cloud computing 
to solve the problems or challenges faced by the organization as 
shown in fig.1. 
The I section of the paper describes the services provided by cloud 
computing, II section covers the main characteristics of SOA. 
In the III section, has been proposed the ICSF in which cloud 
computing offers a realization of SOA in which organizations 
offer their IT offerings as the services that are more affordable, 
efficient, reliable and tempting for the businesses.

II. Cloud computing
One of the global accessible solution that helps out in computing 
economics is cloud computing. The cloud computing refers to 
computing over the internet. It represents the different way to 
architect and remotely manage the computing resources.
Clouds aim to architect the data centers as a network of virtual 
services (hardware, database, application logic and user interface 
etc.) that allows the users to access applications globally anywhere 
in the world depending upon their quality of service requirement. 
Cloud computing infrastructures are quite flexible [3].
In the transitional phase towards cloud computing, new cloud 

services are created for all kinds of applications, database and 
services, providing storage, backups, data replication, data 
protection, security etc. The main categories are Software as a 
Service (SaaS), Hardware as a Service (HaaS), Infrastructure as a 
Service (IaaS) and Platform as a Service (PaaS) as shown in Fig.2. 
Each of the service models offers different levels of capabilities 
and responsibilities to the provider and the consumer of the service. 
These innovative services will enable to obviate the enormous 
costs of purchasing, maintaining, supporting and/or modernizing 
infrastructures.

Software as a Service
Infrastructure as a Service

Platform as a Service
Hardware as a service

Fig. 2: Cloud Services

III. Service oriented architecture
Service Oriented Architecture is a framework comprising a set of 
interoperable and cooperating services [5]. It provides well defined 
interfaces for client applications and separates the interfaces from 
their implementations with a set of principles and policies –agility, 
security, abstraction, reusability to make  the concept  is being used 
in different areas like cloud computing, networking, simulation 
etc. It facilitates interaction and communication among services 
and efficient use of heterogeneous, geographically distributed 
resources. Web Services are required to implement SOA. Web 
Services technologies are based on providing common protocols 
with which clients can discover and contact the services through 
the World Wide Web. The web services architecture has three 
roles: a provider, a requestor, and a registry. The provider creates 
the web service and makes it available to clients who want to 
use it. A requestor is a client application that consumes the web 
service. The service registry provides a way for the provider and 
the requestor of a web service to interact. Using WSDL and UDDI, 
SOAP protocols the communication is accomplished [6]. 

IV. Integrated cloud and SOA framework
Cloud computing and SOA can be pursued independently or 
concurrently, where cloud computing’s platform and storage 
service offerings can provide a value-added underpinning for 
SOA efforts. Cloud computing does not replace SOA or the use 
of distributed soft ware components as an integration technology. 
The need to support broader and more consistent Integration of 
systems will continue. 

Fig.3 : Integrated Cloud and SOA Framework
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Both cloud computing and SOA share concepts of Service 
orientation. Cloud computing offers several types of services for 
end users on pay-per-use basis that is basic concept of utility 
computing. It allows the clients to store or consume the data 
ranging from 1 byte to several terabytes. The concept of cloud 
computing addresses the next evolutionary step of distributed 
computing and make better use of distributed resources. Through 
Web Services, SOA focus on the system of systems integration 
and maintaining its consistency. Both cloud computing and SOA 
provide an organization within opportunity to select common 
standards for network accessible capabilities .SOA has a fairly 
mature set of standards with which to implement software services 
such as WSDL, UDDI, among many others. Cloud computing is 
not as mature and many of the interfaces offered are unique to a 
particular vendor thus raising the risk of vendor lock-in. Figure. 3 
fosters the basic environment for ICSF. The framework allows the 
consumers to consume the services launched by the enterprises on 
cloud using the SOA architectural approach. It possesses certain 
characteristics -

A. Integration 
SOA defines building blocks of soft ware capability in terms of 
offered services that meet some portion of the organization’s 
requirements. These building locks, once defined and reliably 
operated, can be recombined and integrated rapidly.

B. Agility
An organization’s requirements of IT might change over time for 
a number of reasons, including changes in the business or mission, 
changes in organizational reporting requirements, changes in the 
law, new technologies in the commercial marketplace, attempts 
to combine diverse data sources to improve the organization’s 
operational picture, and many other reasons [4]. The larger 
promise of an enterprise SOA is that once a sufficient quantity 
of legacy-wrapped components exist, and are accessible on 
the internet protocol (IP) wide area network (WAN), they can 
be reassembled more rapidly to solve new problems. Service-
Oriented Architecture (SOA) is an architectural approach that 
improves business agility by building systems with reusable, and 
loosely coupled services.

C. Mutitenancy
Multi-tenancy allows a single application to emulate multiple 
application instances. By sharing one application across many 
tenants, multi-tenancy attempts to replace many small application 
instances with one or few large instances thus bringing down the 
overall cost of IT infrastructure [1]. But a data may be shared 
between tenants partially or completely i.e. either whole database 
is replicated or indeed a subset is subject to concurrent access. 
Therefore, maintaining consistency over a potentially unlimited 
number of data instances become more and more important and 
difficult also. This issue can be solved through load balancer. When 
the load balancer detects that available servers are not keeping up 
with load, it will automatically initiate another server and have 
it join the same cluster. Since all nodes in the cluster support 
all tenants, that immediately increases resource availability for 
all tenants. Unlike with simple OS virtualization, resources are 
now completely shared across all tenants and hence optimally 
utilized.

D. Governance
Governance is a program that makes sure that people do follow 
correct path to accomplish the task. When used in conjunction with 
software, governance controls the development and operation of 
software. A governance program is implemented using policies, 
processes, metrics, and organization. SOA having increased 
flexibility and cross organizational services require active 
decision-making, accurate tracking, improved serviceability better 
communication. SOA Governance describes-
• What to do.
• How to do it.
• Assigns who should do it.
Deployment of SOA governance makes some changes in 
organization structure, and new processes and new roles and 
responsibilities should be defined [2]. Furthermore, SOA boards 
and committees and the responsibilities must be determined. 
Training and skills enhancement of personnel and communication 
management are other aspects of this element.

V. Conclusion
ICSF enables users to share common aspects like reusability and 
data implementation across all the products in the SOA framework. 
SOA is necessary for lower-cost migration to the cloud. This paper 
summarizes only the theoretical concept of ICSF. The further work 
in this era consists of implementation of the prototype.
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