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Abstract - In the internet world now days there are three major phases Multi-device access (mobile), Cloud computing & 
Social networking service, & there are two major trends Globalization & Convergence. Convergence & emerging trends 
creates a great impact on Information and Telecommunication systems. Organizations success depends upon large scale to 
the technologies being used. All technologies need to be upgraded regularly in order to serve its purpose. Network 
virtualization, which we may have call the future of present network infrastructure, which is expected to become a 
fundamental characteristics of the future networking pattern, will play a major role in next-generation networks. This paper 
discusses role of network virtualization in cloud computing, which leads to a solid network convergence mechanism, which 
is nothing but we refer as next-generation network(NGN). 
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I. INTRODUCTION 
 
Cloud Computing is an Internet-based computing. 
Data and information are created and stored in such a 
way that is easily accessible to any wireless device in 
the “cloud” and computing becomes a utility wherein 
the net becomes the summation of computing 
resources. The opportunities provided by cloud 
computing becomes available to individual users and 
client-enterprises of all sizes that enables them to 
deliver more scalable and resilient services to 
employees, partners and customers at lower cost and 
with higher business agility [1]. Cloud computing 
change the way of people do computing and manage 
information. Cloud computing is a large-scale 
distributed computing paradigm that is driven by 
economies of scale in which a pool of abstracted, 
virtualized, dynamically scalable computing 
functions and services are delivered on demand to 
external customers over the Internet. Cloud services 
normally represent remote delivery of computing 
resources, whether hardware or software, most often 
via the Internet. This is especially relevant in public 
cloud environments where customers obtain cloud 
services from a third-party cloud provider [2].  
 
Usually this means data crosses multiple networks 
before it is delivered to the end user. From a service-
provisioning perspective, cloud services consist of 
not only computing functions provided by the cloud 
infrastructure, but also data communications 
functions offered by the Internet. In addition, 
networking is also a key element of the cloud 
infrastructure that provides data communications both 
inside a cloud data center and among data centers 
distributed at different locations. Performance have 
indicated that networking performance has a 

significant impact on the quality of cloud services, 
and in many cases data communications become a 
bottleneck that limits clouds from supporting high-
performance applications. 
As the technology is getting developed day by day, 
telecommunication and networking systems are 
facing tremendous challenges for fulfilling the 
demands of users of deploying new services and 
performing new functions for enlarge requirements of 
number of computing applications. 
This scenario is not only demanding new services and 
functions; current technology is becoming very old 
very soon. Internet architecture is required to change 
fundamentally to allow various networking systems 
to cooperate and coexist for supporting large 
applications. 
 
II. NETWORK VIRTUALIZATION 
 
In future network virtualization, integration of 
heterogeneous system is mandatory, for that effective 
architectural principles are required, that can be 
possible by service oriented architecture(SOA). 
Service orientation characteristics of SOA facilitates 
virtualization of computing systems by binding 
together system resources and system capabilities in 
the form of services and provides a loose-coupling 
interaction mechanism among these services. 
Service oriented Architecture(SOA) interact with the 
cloud computing in all aspects of cloud computing 
like infrastructure as a service (IaaS), platform as a 
service (PaaS), and software as a service (Saas). 
SOA-compliant network services also provide facility 
of encapsulation and virtualization when it is used in 
the field of networking. Network-as-a-service (Naas) 
aspect usable by the view of service-oriented network 
virtualization which allows network infrastructure to 
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be accessed and opened as network services, which 
can be composed with computing services in a cloud 
computing environment. This is the reason that 
network-as-a-service (Naas) pattern facilitate 
convergence of networking and cloud computing at 
large extent [3]. 
Virtualization will overcome the gap between 
communication & computing fields, which are 
traditionally live apart. Convergence of networking 
and cloud computing can be enabled by 
virtualization. 
 
III. NETWORK CONVERGENCE 
 
Convergence of networking and Cloud computing is 
likely to open up an immense field of opportunities to 
the IT industry and allows the next generation 
Internet to provide not only communication functions 
but also various computing services. Various 
telecommunications and Internet service providers 
around the world have already shown a great deal of 
interest in providing Cloud services based on their 
network infrastructure. 
Multiple areas including telecommunications, 
computer networking, Web services, and Cloud 
computing, may provide innovative solutions to 
Network-Cloud convergence that will significantly 
enhance the performance of the Cloud-based future 
information infrastructure. 
Today’s technology grows very fast, developing a 
product with individuals needs makes a successful 
end product. Virtual machine, which is the 
combination of hardware and software. Monitoring 
all the software needs and making them as one input, 
this scenario makes one efficient end product which 
is nothing but virtualization. Virtual machines allow a 
single machine to act as many machines. 
 

 
Figure 1 All in one Cloud Virtualization End product 

 
From several years’ data centers use virtualization as 
a successful IT paradigm. Virtualization used by 
cloud environment for consolidating servers and to 
pool infrastructure resources, and to provide the basic 
building blocks. Virtualization which is growing as a 
general phenomenon used by data centers in storage 
and networks. In future it is expected that nearly 60 

percent of the workload will be enhanced and will be 
used by virtualization of infrastructure. 
 
IV. SERVICE ORIENTED ARCHITECTURE 
(SOA) 
 
As we discussed Service oriented Architecture(SOA) 
interact with the cloud computing in all aspects. SOA, 
Network virtualization is used to overcome various 
challenges of next generation networks. 

 
Figure 2: SOA Virtualization 

 
For IT infrastructure cloud computing provides a way 
for enterprises to structure their data centers to 
efficiently use server storage and network resources. 
Cloud computing can extend virtualization across a 
wide network to build a single virtual cloud data 
center [4]. Public cloud can offer companies a way to 
host applications for back-up or as an overflow 
capacity resource in periods of peak demand. Public 
cloud can host SaaS applications more cost 
effectively too, cloud computing architecture 
provides a way to link the public resources with 
private cloud resources to create a hybrid cloud 
enabling cloud computing to build a seamless 
application across virtualized servers. 
Service oriented architecture makes everything a 
service and thus supports the SaaS model not only for 
complete applications but also for components of 
applications. Service oriented architecture may be 
transforming but from the user’s perspective cloud 
computing is harmonizing many would argue that 
cloud computing is the unification of virtualization 
and SaaS but its more complicated. 
 
We can observe Convergence of networking and 
Cloud computing through vertical and horizontal 
dimensions. In the vertical dimension, resources and 
functionalities in network infrastructure are opened 
and exposed through an abstract virtualization 
interface to upper layer functions in the Cloud, 
including resource management modules and other 
functions for offering Cloud services. In the 
horizontal dimension, Cloud data centers that offer 
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computing functions and network infrastructure that 
provide data communications converge into a 
composite Network-Cloud service provisioning 
system. In both dimensions, convergence enables 
combined management, control, and optimization of 
networking as well as computing resources. 
 
V. ISSUES IN CONVERGENCE 
 
Some technical issues must be addressed for realizing 
the notion of convergence between networking and 
Cloud computing. Key requirements for Network-
Cloud convergence include networking resource 
abstraction and exposure to upper layer applications 
and collaborations among heterogeneous systems 
across the networking and computing domains. 
Therefore, an important research problem is to 
develop the mechanism for supporting effective, 
flexible, and scalable interaction among key 
players in a converged networking and Cloud 
computing environment, including networking and 
computing infrastructure providers, networking and 
computing service providers, and various applications 
as the customers of composite Network-Cloud 
services. Service-Oriented Architecture (SOA), when 
applied in both network virtualization and Cloud 
computing, offers a promising approach to enabling 
the Network-Cloud convergence. 
Currently Web services provide the main 
implementation approach for SOA. Web service 
technologies, including service description, 
discovery, and composition are mainly developed in 
the distributed computing area; therefore, evolution to 
these technologies is needed to meet the requirements 
of NaaS toward Network-Cloud convergence. Service 
providers control the IT environment, WAN, and 
often customer premises equipment (CPE). By 
controlling the end-to-end infrastructure, service 
providers can guarantee the availability, security, and 
performance of services and applications. To create 
this competitive advantage, service providers need to 
understand which customer segments are willing to 
pay a premium for end-to-end control. Service 
providers are beginning to take advantage of the 
opportunity to deliver converged services that will 
differentiate them from the competition. 
Service providers are facing increasing financial 
pressure due to lower revenues from legacy services 
such as voice, messaging, and data. To offset this 
decline, service providers are developing new IT and 
media applications, including unified 
communications, telepresence, Connected Life, and 
IPTV, to further penetrate the rapidly growing 
markets for these offerings. All of these services 
require strong network and IT components for 
delivery to end users. Moreover, the IT aspect of 
these services is increasingly being delivered on an 
on-demand basis. Although the market for on-
demand services is forecast to grow rapidly, many 
companies still have concerns about the reliability, 

security, and performance of services delivered over 
on-demand platforms. The research indicated that 
service providers have a way to go before they can 
offer a full breadth of converged network-IT services 
with appropriate delivery models. Telecom systems 
are undergoing a fundamental transition toward a 
multi-service packet-switching IP-based network. 
Network virtualization has a significant impact on the 
next generation networking. Allowing multiple 
virtual networks to cohabit on shared physical 
infrastructure, network virtualization provides 
flexibility, promotes diversity, and promises 
increased manageability. 
 
VI. SOA VIRTUALIZATION FOR 
CONVERGENCE OF NETWORKING AND 
CLOUD 
 
Both the communications and computing domains, is 
expected to bridge the gap between these two fields 
that traditionally live quite apart; thus enabling a 
convergence of Cloud computing and networking. 
With the advent of virtualized networking 
technologies, Cloud service delivery could be 
significantly improved via providing service 
providers with options to implement virtual networks 
that offer customized networking solutions for Cloud 
services. Lot of research projects are researching 
about convergence of networking and Cloud 
computing. Service-oriented composition of network 
and Cloud services allows provisioning of network 
services and Cloud services, which used to be offered 
separately by different providers, merged into the 
provisioning of composite Network-Cloud services. 
This convergence enables a new service delivery 
model in which the roles of traditional Internet 
service providers and computing service providers 
merge together into one role of composite Network-
Cloud service providers. This new service delivery 
model may stimulate innovations in service 
development and create a wide variety of new 
business opportunities. Network-Cloud convergence 
allows a single- point of visibility of computing and 
networking operations, providing the opportunity to 
manage both more effectively. Such a convergence 
also presents a vital part of an overall cost-saving 
solution, in which business processes are enhanced 
and time-to-market is shortened [5]. 
Discovery, and composition are key elements of Web 
services for implementing SOA, description, 
discovery, and composition of network services are 
key enabling technologies for the NaaS paradigm that 
forms a foundation for service-oriented convergence 
of networking and Cloud computing. The services 
offered to end users in a Cloud environment are 
essentially composite network- Cloud services 
constructed via service composition, which must be 
realized based on network service description and 
discovery. Network service description forms the 
basis of NaaS for Network-Cloud convergence as it 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,             Volume-5, Issue-9, Sep.-2017 
http://iraj.in 

Role of Network Virtualization in Cloud Computing and Network Convergence 
 

139 

determines the information that a network service 
needs to expose for enabling its unambiguous 
identification and usage in a Cloud environment. 
NaaS-based network and Cloud convergence brings 
in new challenges to service description with respect 
to the amount and variety of information that needs to 
be exposed by network services in a Cloud 
environment. In spite of the aforementioned research 
progress, this area is still on an early stage and offers 
numerous research opportunities. Cloud computing is 
expected to employ a wide variety of heterogeneous 
networking systems. NaaS allows network services to 
be integrated into a Cloud environment and 
composed with computing services for Cloud service 
provisioning. Therefore, research on general 
description approaches that are applicable to not only 
heterogeneous network services but also different 
types of services, including network, Web, and Cloud 
services, becomes an important and challenging topic 
[6]. 
 
Since virtualization plays a key role in both Cloud 
computing and networking and forms a foundation of 
network- Cloud convergence, network service 
description language for Network-Cloud convergence 
must have sufficient support for resource 
virtualization. With the convergence of networking 
and Cloud computing, virtual machines can easily 
migrate not only within a Cloud data center but also 
across different data centers through the net- works in 
between, which makes service discovery in such an 
environment a challenging problem that deserves a 
thorough investigation. Network-Cloud convergence 
also demands a language that is able to efficiently 
specify service composition in heterogeneous service 
environments, which consist of computing as well as 
networking services. Convergence between the future 
Internet and Cloud computing naturally leads to an 
ultra large scale integrated networking and computing 
environment. Therefore, scalability becomes an 
important requirement for service composition 
mechanisms designed for such scenarios, due to the 
potentially large number of services (both network 
and Cloud services) involved in compositions. Loose-
coupling among services, a key feature of SOA, plays 
a significant role in scalable service compositions by 
lowering dependence between service components. 
Heterogeneity is a particularly challenging issue to 
network service composition for Network-Cloud 
convergence. Networking in a Cloud environment 
typically comprises heterogeneous network services 
provided by different autonomous Internet domains. 
In addition, Cloud services offered to end users 
comprise services provided by both Cloud 
infrastructures for computing/storage and network 
infrastructure for data communications. Therefore, a 
key aspect of NaaS for Cloud computing is service 
composition between computing and networking. 
Security is a very important aspect in NaaS for 
network- Cloud convergence. Key requirements 

include description of network service security 
attributes, specification of user security requests, 
security-aware network service discovery, and 
network service composition for meeting Cloud 
service security requirements. It is important and 
challenging to develop a comprehensive framework 
for inter-domain security policy integration and 
secure Network-Cloud service composition. Security 
has been such an active research topic in both 
networking and Cloud computing that this area itself 
deserves a dedicated survey. 
 
CONCLUSION 
 
Cloud virtualization enables converged infrastructure. 
Cloud is a transformative technology with significant 
potential to solve data problems. Virtualization 
minimizes complexity and make user friendly access 
of data and offers integration of services, and make 
enable Network-as-a-service in cloud based 
virtualization. Networking plays significant role in 
Cloud computing and also provide platform for 
management, control, and optimization of both 
networking and computing resources in a Cloud 
environment, which leads to a convergence of 
networking and Cloud computing. Fundamental 
changes in network architecture and service delivery 
model are required by the future Internet. 
Virtualization was first employed in the Internet as an 
approach to developing virtual test beds for new 
network architecture and protocols. Network 
virtualization, which is the future of present network 
infrastructure, which is expected to become a 
fundamental characteristics of the future networking 
pattern, will play a major role in next-generation 
networks. Service orientation characteristics of SOA 
facilitates virtualization of computing systems. 
Service oriented Architecture(SOA) interact with the 
cloud computing in all aspects. SOA-compliant 
network services provide facility of encapsulation and 
virtualization when it is used in the field of 
networking. Network-as-a-service (Naas) aspect 
usable by the view of service-oriented network 
virtualization which allows network infrastructure to 
be accessed and opened as network services. 
Network-as-a-service (Naas) pattern facilitate 
convergence of networking and cloud computing at 
large extent. 
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