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the future internet. The traditional networking approaches are non

capability of the physical network infrastructure to its fullest.
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  I. INTRODUCTION 
Software defined networking is seen as the most 
appropriate solution for the future internet [1]. SDN is an 
emerging network infrastructure that decouples the 
control of networks from forwarding and has enabled 
direct programming of networks [2-4]. The network 
infrastructure is being touted to be the solution since it 
brings with it potential benefits which include:

 Improved performance 
 Enhanced configuration 
 Encouraged innovation 

Encouraged innovation is one of its key benefits since it 
offers a convenient platform for experimenting new ideas 
and techniques in networking which encourages new 
designs. The programmability feature and the ability of 
the control plane to define isolated networks promote 
innovations and experimenting [5-6]. Improved network 
performance is facilitated by having a centralized and 
feedback control of information exchange between 
network layers. Configuration is enhanced by controlling 
and configuring networking devices automatically 
through a software and from a single point [7
Software defined networking uses a reference model 
which consists of three layers, namely, control layer, 
infrastructure layer and the application layers which 
operate as illustrated below. 
 
The layers communicate in a bottom-up manner. The 
infrastructure layer is responsible for collecting the 
network status which includes traffic statistics, network 
topology and network usages which are sent to the 
controller and stored in the local devices. At this layer, the 
switching devices are interconnected to form one 
network. At the infrastructure, layer packets are processed 
based on the rules provided by the controller. However, 
the SDN architecture requires modern or new hardware 
designs for the SDN switching devices. 
 
The control layer acts as the bridge for the infrastructure 
and application layer through the upward interfacing and 
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Fig. 1. SDN Main Layers.
 

The layer consists off our key components which are a 
rule update process, a high-level language, a network 
status synchronization process and a network collection 
process. The application layer usually supports user 
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requirements through SDN applications which are 
specially designed to support network users. Switching 
devices are accessed and controlled through the 
programmable platform which is provided by the control 
layer. The application layer operates switching devices 
which work at the infrastructure layer. Network 
virtualization, server load balancing, dynamic access 
control, seamless migration, and mobility are the 
operation done by the applications at the application 
layer. SDN applications are capable of implementing 
strategies which are used to manipulate the underlying 
physical networks with the help of the high
language which is provided by the control layer [11].
 

II. OPENFLOW 
Under the software defined networking architecture, a 
number of applications such as GENI has b
to enable more control and configuration of networks. 
OpenFlow is a protocol under SDN whose objective is to 
enable simpler network environments where experiments 
can be undertaken without interfering with the production 
traffic in a given network. The experiments carried out are 
usually focused on creating controllable software network 
by focusing  on how packets forwarding is to be 
controlled. Open Flow takes advantage of the features of 
modern switches and networks where there are flow 
tables which help in networking functions such as 
submitting, routing, statistical analysis of data streams 
and firewall protection. Open Flow protocol is evolving 
as time passes by and each release comes with new 
specifications and features. As a result Open
networks are being deployed for both production and 
research purposes [12]. 
 
There are many Open Flow projects today such as 
Mininet simulator and NOX controller which are often 
used for software defined networking related researches. 
Software defined networking  is highly valued with Open
Flow since the data plane is separated from the control 
plane alongside  other networking capabilities.
However, despite the benefits such as enhanced 
configuration and improved performances, SDN still has 
got its challenges since the network infrastructure is still 
in infancy. A number of important issues are still not 
solved such as adoption and standardization. The Open
Flow offers improved performance and configuration, but 
its driver is not yet deployed for the SD
development. The standard programming language and a 
north-bound API are not yet determined  for SDN 
application development [13]. 
The challenges need further research so that various 
aspects concerning the architecture can be made clear as 
more and more vendors continue to design switching 
devices which integrate SDN features. Implementing 
SDN with the current approach of decoupling control 
plane from the data plane is very important even though it 
suggests a total removal of onboard routing p

© 2019 IJSRET  
1481 

International Journal of Scientific Research & Engineering Trends                                                            
Volume 5, Issue4, July-Aug-2019, ISSN (Online): 2395

SDN applications which are 
specially designed to support network users. Switching 
devices are accessed and controlled through the 
programmable platform which is provided by the control 
layer. The application layer operates switching devices 

the infrastructure layer. Network 
virtualization, server load balancing, dynamic access 
control, seamless migration, and mobility are the 
operation done by the applications at the application 
layer. SDN applications are capable of implementing 

hich are used to manipulate the underlying 
physical networks with the help of the high-level 
language which is provided by the control layer [11]. 

Under the software defined networking architecture, a 
number of applications such as GENI has been developed 
to enable more control and configuration of networks. 
OpenFlow is a protocol under SDN whose objective is to 
enable simpler network environments where experiments 
can be undertaken without interfering with the production 

twork. The experiments carried out are 
usually focused on creating controllable software network 
by focusing  on how packets forwarding is to be 

takes advantage of the features of 
modern switches and networks where there are flow 

es which help in networking functions such as 
, routing, statistical analysis of data streams 

Flow protocol is evolving 
as time passes by and each release comes with new 
specifications and features. As a result Open Flow 
networks are being deployed for both production and 

Flow projects today such as 
Mininet simulator and NOX controller which are often 
used for software defined networking related researches. 

networking  is highly valued with Open 
Flow since the data plane is separated from the control 
plane alongside  other networking capabilities. 
However, despite the benefits such as enhanced 
configuration and improved performances, SDN still has 

llenges since the network infrastructure is still 
in infancy. A number of important issues are still not 
solved such as adoption and standardization. The Open 
Flow offers improved performance and configuration, but 
its driver is not yet deployed for the SDN controller 
development. The standard programming language and a 

bound API are not yet determined  for SDN 

The challenges need further research so that various 
aspects concerning the architecture can be made clear as 

re and more vendors continue to design switching 
devices which integrate SDN features. Implementing 
SDN with the current approach of decoupling control 
plane from the data plane is very important even though it 
suggests a total removal of onboard routing protocols 

from switching devices. Ultimately the success of  SDN 
will require developments and improvements in all the 
three layers. 
 

III. CONCLUSION
SDN is a novel approach to computer networking that 
provides a centralized form of network management. It 
helped to increase the flexibility of data communication 
and provide a fault tolerance architecture; however, it 
requires more investigation regarding the issues occurring 
due to the centrality of the control plane. With the new 
improvement in the internet, we expect to see new 
challenges in SDN regarding the bottleneck and overload 
issues. 

ACKNOWLEDGMENT
This investigation was supported by the Information and 
Data Technology Lab. We thank our colleagues from the 
department of computer science at Tanta Univer
provided insight and expertise that considerably assisted 
the study, although they may not correspond with all of 
the ideas of this paper. We thank Dr. Mahmood Sulaiman 
for help and assistance with the Open
and Dr. Abdullah Saleem for comments that greatly 
enhanced the manuscript. We would 
gratitude to the information technology department at 
Yarmouk University for their effort and support.
 

REFERENCES
[1]. McKeown, N., Anderson, T., Balakrishnan, H., 

Parulkar, G., Peterson, L., Rexford, J., ... & Turner, 
J. (2008). OpenFlow: enabling innovation in campus 
networks. ACM SIGCOMM Computer 
Communication Review, 38(2), 69

[2]. Tootoonchian, A., & Ganjali, Y. (2010, April). 
Hyperflow: A distributed control plane for 
openflow. In Proceedings of the 2010 internet 
network management conference on Research  on 
enterprise networking (Vol. 3). 

[3]. Alharbi, S., & Drew, S. (2018, November). The 
Role of Self-efficacy in  Technology Acceptance. In 
Proceedings of the Future Technologies 
(pp. 1142-1150). Springer, Cham..

[4]. Alharbi, S., & Drew, S. (2014, August). Mobile 
learning-system usage: An integrated  framework to 
measure students' behavioural intention. In 2014 
Science and Information Conference (pp. 906
IEEE. 

[5]. AlZubi, A. A., Al-Maitah, M., & Alarifi, A. (2019). 
A best-fit routing algorithm for non
communication in large-scale IoT based network. 
Computer Networks, 152, 106-

[6]. Asaduzzaman,  A.,  Almohaimeed,  A., & Chidella, 
K. K. (2019, January). Shared Ent
Eliminate Duplicate Requests to SDN Controller. In 
2019 IEEE 9th Annual Computing and 
Communication Workshop and Conference 
(CCWC) (pp. 0579-0584). IEEE.

International Journal of Scientific Research & Engineering Trends                                                            
ISSN (Online): 2395-566X 

from switching devices. Ultimately the success of  SDN 
will require developments and improvements in all the 

CONCLUSION 
a novel approach to computer networking that 
a centralized form of network management. It 

lped to increase the flexibility of data communication 
architecture; however, it 

requires more investigation regarding the issues occurring 
due to the centrality of the control plane. With the new 

we expect to see new 
challenges in SDN regarding the bottleneck and overload 

ACKNOWLEDGMENT 
This investigation was supported by the Information and 
Data Technology Lab. We thank our colleagues from the 
department of computer science at Tanta University who 
provided insight and expertise that considerably assisted 
the study, although they may not correspond with all of 
the ideas of this paper. We thank Dr. Mahmood Sulaiman 
for help and assistance with the Open Flow technology, 

for comments that greatly 
 also like to show our 

gratitude to the information technology department at 
Yarmouk University for their effort and support. 

REFERENCES 
McKeown, N., Anderson, T., Balakrishnan, H., 

Peterson, L., Rexford, J., ... & Turner, 
J. (2008). OpenFlow: enabling innovation in campus 
networks. ACM SIGCOMM Computer 
Communication Review, 38(2), 69-74. 
Tootoonchian, A., & Ganjali, Y. (2010, April). 
Hyperflow: A distributed control plane for 

w. In Proceedings of the 2010 internet 
network management conference on Research  on 

 
Alharbi, S., & Drew, S. (2018, November). The 

efficacy in  Technology Acceptance. In 
Proceedings of the Future Technologies Conference 

1150). Springer, Cham.. 
Alharbi, S., & Drew, S. (2014, August). Mobile 

system usage: An integrated  framework to 
measure students' behavioural intention. In 2014 
Science and Information Conference (pp. 906-911). 

Maitah, M., & Alarifi, A. (2019). 
fit routing algorithm for non- redundant 

scale IoT based network. 
- 113. 

Asaduzzaman,  A.,  Almohaimeed,  A., & Chidella, 
K. K. (2019, January). Shared Entry  Logger to 
Eliminate Duplicate Requests to SDN Controller. In 
2019 IEEE 9th Annual Computing and 
Communication Workshop and Conference 

0584). IEEE. 



 

 

International Journal of Scientific Research & Engineering Trends                                                            

 

[7]. Al-Saggaf,  U.  M.,  Mehedi,  I. M., Mansouri, R., & 
Bettayeb, M. (2016). State feedback
fractional integral control design based on the 
Bode’s ideal transfer function. International Journal 
of Systems Science, 47(1), 149-161. 

[8]. Almohaimeed, A., & Asaduzzaman, A. (2019, 
January). Introducing Edge Controlling to Software 
Defined Networking to Reduce Processing Time. In 
2019 IEEE 9th Annual Computing and 
Communication Workshop and Conference 
(CCWC) (pp. 0585-0590). IEEE. 

[9]. Alelyani, S., Tang, J., & Liu, H. (2018). Feature 
selection for clustering: A review. In Data 
Clustering (pp. 29-60). Chapman and Hall/CRC.

[10]. Ahmed, A. A., & Alzahrani, A. A. (2019). A 
comprehensive survey  on  handover  management 
for vehicular ad hoc network based on 5G mobile 
networks technology. Transactions on Emerging 
Telecommunications Technologies, e3546.

[11]. Alghamdi, F., Mahfoudh, S., & Barnawi, A. (2019). 
A Novel Fog Computing Based Architecture to 
Improve the Performance in Content Delivery 
Networks. Wireless Communications and Mobile 
Computing, 2019. 

[12]. Almohaimeed, A., & Asaduzzaman, A. (2018, 
November). Distribution Model for OpenFlow
Based Networks. In 9th IEEE Annual Ubiquitous 
Computing, Electronics & Mobile Communication 
Conference (UEMCON), New York City, (pp. 603
608). IEEE. 

[13]. Alghamdi, F., Mahfoudh, S., & Barnawi, A. (2019). 
A Novel Fog Computing Based Architecture
Improve the Performance in Content Delivery 
Networks. Wireless Communications and Mobile 
Computing, 2019. 

[14]. Al-Saggaf, U. M., Mehedi,  I.  M.,  Mansouri,  R.,  
&  Bettayeb, M. (2017). Rotary flexible joint control 
by fractional order controllers. Interna
of Control, Automation and Systems, 15(6), 2561
2569. 

[15]. Alelyani, S., & Ibrahim, A. (2018,  February).  
Internet-of-things  in  telemedicine  for  diabetes 
management. In 2018 15th learning and technology 
conference (L&T) (pp. 20-23). IEEE. 

 
 
 
 
 
 
 
 
 
 
 
 
 

© 2019 IJSRET  
1482 

International Journal of Scientific Research & Engineering Trends                                                            
Volume 5, Issue4, July-Aug-2019, ISSN (Online): 2395

Saggaf,  U.  M.,  Mehedi,  I. M., Mansouri, R., & 
Bettayeb, M. (2016). State feedback    with 
fractional integral control design based on the 
Bode’s ideal transfer function. International Journal 

Almohaimeed, A., & Asaduzzaman, A. (2019, 
January). Introducing Edge Controlling to Software 

ng to Reduce Processing Time. In 
2019 IEEE 9th Annual Computing and 
Communication Workshop and Conference 

Alelyani, S., Tang, J., & Liu, H. (2018). Feature 
selection for clustering: A review. In Data 

apman and Hall/CRC. 
Ahmed, A. A., & Alzahrani, A. A. (2019). A 
comprehensive survey  on  handover  management 
for vehicular ad hoc network based on 5G mobile 
networks technology. Transactions on Emerging 
Telecommunications Technologies, e3546. 

, Mahfoudh, S., & Barnawi, A. (2019). 
A Novel Fog Computing Based Architecture to 
Improve the Performance in Content Delivery 
Networks. Wireless Communications and Mobile 

Almohaimeed, A., & Asaduzzaman, A. (2018, 
del for OpenFlow-

Based Networks. In 9th IEEE Annual Ubiquitous 
Computing, Electronics & Mobile Communication 
Conference (UEMCON), New York City, (pp. 603-

Alghamdi, F., Mahfoudh, S., & Barnawi, A. (2019). 
A Novel Fog Computing Based Architecture to 
Improve the Performance in Content Delivery 
Networks. Wireless Communications and Mobile 

Saggaf, U. M., Mehedi,  I.  M.,  Mansouri,  R.,  
&  Bettayeb, M. (2017). Rotary flexible joint control 
by fractional order controllers. International Journal 
of Control, Automation and Systems, 15(6), 2561-

Alelyani, S., & Ibrahim, A. (2018,  February).  
things  in  telemedicine  for  diabetes 

management. In 2018 15th learning and technology 
 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

International Journal of Scientific Research & Engineering Trends                                                            
ISSN (Online): 2395-566X 


