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Abstract: Software-defined networking (SDN) is developed as an alter-
native to closed networks in centers for data processing by providing a 
means to separate the control layer data layer switches, and routers. SDN 
introduces new possibilities for network management and configuration 
methods. In this article, we identify problems with the current state-of-the-art 
network configuration and management mechanisms and introduce mecha-
nisms to improve various aspects of network management. 
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1. INTRODUCTION 

The article considers a model of a new control system that is more effi-
cient and improving reliability, speed and flexibility than this - network built 
entirely in hardware. The system is called SDN or translation software de-
fined network. SDN efficiently automate the network configuration and al-
lows easy and flexible operation, without the need for configuration and writ-
ing of specific scripts, as in conventional devices for routing. In this type of 
network architecture, the physical topology is separated from the network 
control software which allows government level. There are different models 
of governance - the report examined the model with NetFlow protocol and 
OpenFlow. 

2. ARCHITECTURE OF SOFTWARE-DEFINED NETWORKING 

The elements of the Software Defined Networking (SDN) architecture 
are shown in Figure 1. The Data Plane comprises switches connected to-
gether to form a network [1]. However, instead of relying on proprietary 
software running on each switch to control its forwarding behavior, switches 
in SDN architecture are controlled by a Network OS (NOS) that interacts 
with the switches to provide an abstract model of the network topology to 
Applications running on the Network Operation System. Applications can 
adapt the network behavior to suite specialized requirements, for example, 
providing network virtualization services that allow multiple logical networks 
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to share a single physical network - similar to the way in which a hypervisor 
allows multiple virtual machines to share a single physical machine.[2] 

 

 
 

Fig. 1: Software Defined Networking architecture. 

 
 
 
Open APIs for programatic access to the switches is an essential pre-

requisite to building a software defined network: 
 
 
• Forwarding. The OpenFlow protocol was originally developed so 
that academic researchers could experiment with external control of 
switch packet forwarding. 
 

• Configuration.  It was quickly realized that OpenFlow alone isn't 
sufficient - a configuration protocol is needed to assign switches to 
controllers, configure port settings and provision queues. 
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• Visibility. Current efforts in the SDN community are focused on 
provisioning of network services. 
 
• NetFlow is a network protocol developed by Cisco Systems for 
collecting IP traffic information. NetFlow has become an industry standard 
for traffic monitoring[citation needed] and is supported on various 
platforms, see NetFlow support below. 
 

sFlow is a technology for monitoring network, wireless and host devices. 
With sFlow monitoring, the decode, hash, flow cache and flush functionality are 
no longer implemented on the switch. 

 
 
The controller is the core of an SDN network. An SDN controller is an 

application in software-defined networking (SDN) that manages flow control to 
enable intelligent networking. SDN controllers are based on protocols, such as 
OpenFlow, that allow servers to tell switches where to send packets. 

 
It lies between network devices at one end and applications at the other 

end. Any communications between applications and devices have to go 
through the controller.  

The controller also uses protocols such as OpenFlow to configure network 
devices and choose the optimal  network path for application traffic. 

 
 

 
 

Fig. 2: SDN Controller. 
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3. PERFORMANCE ANALYSIS OF SDN SCHEME   

The number of OpenFlow clients (which generate requests) is N. Note 
that SDN controller can be multiprocessor system with M processors and 
each processor can start L threads [3-5], i.e. K=M.L. If N>K, the model 
segments which correspond to processing of OpenFlow requests would be 
realized with only K facilities, e. g. duplicating model segments- 1,2,…k the 
necessary times. 

 
The modeling process aims at getting the response delay for OpenFlow 

requests. The delay includes two components- search time and 
transmission delay (latency due transport over communication channel). 
The search time, or processing time due to bind (open the connection) and 
search in directory actually increases slightly at heaviest load [4]. The time 
slot in this model is time that one thread processes one byte of the 
OpenFlow request.  

N - model segments which correspond to server processing of 
OpenFlow requests (in manner one thread one request) and one model 
segment which corresponds to the transmission (over communication 
channel) of OpenFlow as well as non - OpenFlow messages.  

 
The entry size for these simulations is random and realistic values in 

each data item, and the default directory size is 10 000 entries. We make 
the assumption that these entry sizes are geometrically distributed with 
mean value 1/(1-α)=490 bytes. The probability that the OpenFlow clients 
start a new request is denoted by β, therefore the probability that a client 
starts a new request is β/N. We assume β =0.008 and N=10. 

 
The bandwidth of the communication channel is considered fixed, but 

only a fraction σ of it is available for the transmission of OpenFlow 
messages. The ratio between the transfer rate from SDN controler and the 
communication channel bandwidth is denoted by p. We assume p={1, 2, 3, 
4, 5} and 10 Mbps channel. 

The formula of system load is: 
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The load at the communication channel for non- OpenFlow message is 
generated by source (fig.6) with mean rate-γ, i.e: 
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Fig. 3 represents shows the OpenFlow response delay, or latency ver-

sus load generated by OpenFlow messages, as well as trendline for delay 
versus OpenFlow and non- OpenFlow load. Note, that the dimension of Y- 
axe is ms. As one can see the OpenFlow response delay increases with the 
system load, which is logical.  

 

 
 

Fig. 3: Simulation Results. 

 

4. CONCLUSION 

In order to decrease OpenFlow response delay, or improve perfor-
mance, the dual processor server could be deployed. The dual processor 
server shows similar performance at low loads, and the advantage increas-
es to give roughly 35 - 40% smaller latency at higher loads for the total re-
sponse time. The reduction in latency is observed mainly due to the reduc-
tion in the so-called connect time. 

 
The technologies we describe enable network operators to implement a 
wide range of network policies in a high-level policy language and easily de-
termine sources of performance problems. 
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