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Abstract: - In today’s world, many problems are claimed about the traditional networks due 

to its rigid nature. It lacks in flexibility with increase in user demand. So with this a new 

technology called Software Defined networks has been proposed by Stanford university that 

makes the network flexible even in high demand. It makes the network response very fast. It 

is dynamic in nature and it decouples data plane from the controller plane by using certain 

protocols. Where as in traditional networks data plane and control plane are strongly coupled. 

In this paper introduction, features and application of SDN is discussed in detail. 
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1.1 Introduction: - 

The Network which adapts itself according to unpredictable Traffic requirement is known Software 

Defined Network. Hence Software Defined Network[1] deals with sudden peak of demand while 

maintaining appropriate resource.  

SDN adapts easily according to network configuration needed by incorporate business rules. 

SDN is suitable for the customer who changes day to day network loads such as social networking 

e.g. Gmail, youtube, Facebook etc. it is also ideal for search engines requiring large data centers such 

as Google, Bing etc. these search engines have geographically dispersed resources depending upon 

work load. SDN configures our self-using different APIs as per varying needs. SDN has logically 

centralized control plane [2]. Configuration can be done using open software. 

SDN intensifies dramatically the processing ability of servers. Storage gets condensed due to 

rising utilization. The Physical switches are replaced by radically Simplified models, many of them 

don’t carry any brand. FACEBOOK started the open compute project in 2011 as an effort to drive 

simpler specification for network data centers hardware to design server for SDN it’s an exercise. 

Much of SDNs logic is moved inside Server’s Central Processor, as like another user 

function. Some of lifted logics are moved inside router appliances and simple switches and software 

comprise of open-source controllers and open-source operating systems [3]. All these phenomena are 

not the purpose of SDN, these are side-effect of SDN. These changes in phenomenon happen because 

the real moto of SDN is tomove Networking Logic to where it can it can be controlled more directly 

managed and controlled, and more important, changes to suit the dynamicity of variable workloads. 

 

 

In the new era of networking Social networking, Mobile devices and Cloud computing are 

taking traditional networking to their limits. Incredible innovation in virtualization and automation 

benefited Compute and storage, but those benefits are controlled by limitations in the network. Held 
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up for weeks by rigid most of time manual network operations, administration may spin-up new 

compute and storage instances in a minute. 

Software defined networking provides a flexible way to control the network so it functions more like 

the virtual version of compute and storage today, that’s why SDN has potential to revolutionize the 

legacy Data centers. In this paper we have discussed about the architecture applications and 

advantages of SDN. In last we have conclude our study with some primary features of SDN. 

1.2 Architecture of SDN: - 

Software Defined networking providers provides a wide range of competing architectures. By 

separating the logic to off-device computer resources the Software Defined Networking method 

centralizes control of the network [4]. All SDN solutions have some versions of an SDN Controllers, 

as well as northbound APIs and southbound APIs as shown in fig1.1: - 

SDN Controllers : - SDN controller is the  of the network. Basically Controller enable Administrator 

to order authoritatively to under lying system (like routers and switches) how the forwarding plane 

should handle network Traffic, SDN Controllers offers a centralized view of overall network. 

Southbound APIs: - Software Defined Networking uses Southbound API’s to send information to 

switches and routers. Open flow, considered the first standard in SDN, was the original 

southbound API’s and remains as one of the most common protocols. Despite some considering Open 

Flow and SDN to be one in the same, Open Flow is only piece of the bigger landscape. 

 

 

 

fig: -1.1(Architecture of SDN) 

Northbound APIs : - Software-Defined Networking uses northbound APIs to communicates with the 

applications and business logic, these help network administrators to programmatically shape traffic 

and deploy services. 
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Software-Defined Networking is Not Open Flow 

Often people point to Open Flow as being same meaning with software-defined networking, but it is 
only a single element in the overall SDN architecture, Open Flow is open standard for a 
communications based protocol that enables the control plane to interact with the forwarding plane. It 
must be noted that Open Flow is not only the protocol available or in development for SDN. 
 
 

1.3 Advantages of Software Defined Networking: - 

1. Centralized network provisioning. 

Software defined networks provides the main view of the entire network. For example, more VLANs 

are becoming part of physical LANs, creating a Complexity of links and province.SDN can accelerate 

service delivery and provide more swiftness in provisioning both virtual and physical network device.  

2. Holistic enterprise management. 

Enterprise networks have to set up new applications and virtual machines on demand to furnish new 

processing requests. SDN allows IT managers to experiment with network configuration without 

collide the network. SDN provides a single set of APIs to create a single management soothe for 

physical and virtual devices. 

3. More granular security. 

One of the advantages of Software defined networking that appeals most to IT managers is unify 

security. Essential has made network management more challenging with virtual machines coming 

and going as part of physical systems, it’s more difficult to normally apply firewall and content 

filtering polices. When you add in complexities such as securing BYOD devices, the security problem 

is associate [5]. 

The SDN Controller provides a central point of control to distribute security and policy 

information frequently throughout the enterprise. Centralized security control into one entity, like the 

SDN Controller, has the disadvantage of creating a central point of attack, but SDN can effectively be 

used to manage security throughout the enterprise if it is performing securely and properly. 

4. Lower operating costs. 

Departmental efficiency, improvements in server exertion, better control of virtualization, and other 

benefits should result in practical savings. Although it is still early to show real proof of savings, SDN 

should lower global operating costs and result in departmental savings since many of the daily 

network administration issues can be unify and mechanized.  

5. Hardware savings and reduced capital expenditures. 

Accepting SDN also gives new life to current network devices. SDN makes it easier to advance 

commoditized hardware. Existing hardware can be reconsidering using instructions from the SDN 

controller and less costly hardware can be deployed to greater effect since new devices crucially 

become “white box” switches with all the intelligence gathered at the SDN controller. 

Table 1.1 Advantages of SDN 
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 Uses Applications 

Centralized 
Network 
Provisioning 

SDN provides the main 
view of entire network. 

SND Provides more swiftness in 
provisioning both virtual and physical 
network devices. 

Holistic Enterprise 
Management 

SDN provides a single 
set of APIs to create a 
single management 
soothe for physical and 
virtual devices. 

SDN allows IT managers to 
experiment with network 
configuration without collide the 
network. 

More Granular 
Security 

The SDN Controller 
provides a central point 
of control to distribute 
security and policy 
information frequently 
throughout the 
enterprise. 

When we add complexities such as 
security BYOD devices the security 
problem is associated. 

Lower Operating 
Cost 

Departmental 
efficiency, 
improvements in server 
exertion, better control 
of virtualization, and 
other benefits should 
result in practical 
saving. 

SDN should lower global operating 
costs and result in departmental 
saving since many of the daily 
network administration issues can be 
unify and mechanized. 

Hardware Savings 
and reduced 
Capital 
Expenditures 

SDN makes it easier to 
advance commoditized 
hardware. 

Existing hardware can be reconsider 
using instruction from the SDN 
controller and less costly hardware 
can be deployed to greater effect. 

Cloud Abstraction 
Using SDN it is easier to 
centralized cloud 
resources. 

Cloud Computing is here to stay and 
it is derive into a affiliated frame-
work, the networking components 
that make up colossal data platform 
can all be coached from the SDN 
controller. 

Guaranteed 
Content Delivery 

SDN improves network 
consciousness to ensure 
a flawless user 
experience. 

The capability to shape and control 
data traffic is one of the primary 
assets of SDN, being able to direct 
and automate data traffic makes it 
easier to implement of services. 
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6. Cloud abstraction. 

Cloud computing is here to stay and it is deriving into an affiliated frame-work. By abstracting cloud 

resources using software defined networking, it’s easier to centralized cloud resources. The 

networking components that make up colossal data platforms can all be coached from the SDN 

controller.  

7. Guaranteed content delivery. 

The capability to shape and control data traffic is one of the primary assets of software defined 

networking. Being able to direct and automate data traffic makes it easier to implement quality of 

services (QoS) for voice over IP and intermedia conveyances. Cascade high quality video is easier 

because SDN improves network consciousness to ensure a flawless user experience.  

The specific assets of software defined networking will vary from network to network, but 

there are benefits from network obtrusion and the swiftness it offers for network administration and 

automation. The best way to get the most out of SDN is to appraise the network factors and frame-

work to determine if SDN can help address issues such as resource availability and network security. 

Software defined networking isn’t the right accession for every network environment, but when there 

are clear benefits, SDN could be just the solution you need to advance your data center. 

1.4 Applications of SDN [6]: - 

1. Software Defined Mobile Networks (SDMN) [7] :- It is an approach to the design of mobile 

networks where all protocol-specific features are implemented in software, maximizing the use of 

generic and commodity hardware and software in both the core network and radio access network. It 

is proposed as an extension of SDN pattern/model to incorporate mobile network specific 

functionalities. a Control User Plane Separation was introduced in the Mobile Core Network 

architectures with the PFCP protocol, Since 3GPP Rel.14.Characteristics of SDMN Designs. 

Use of Software-Defined Radio:- 

Software Defined Radio is an important element of SDMN, because it replaces protocol-specific radio 

hardware with protocol-agnostic digital transceivers. While many earlier Digital radio systems use 

Field-Programmable Gate Arrays (FPGAs) or special-purposed Digital Signal Processors (DSPs) for 

calculations on baseband radio waveforms, the SDMN approach moves all of the baseband processing 

into general-purpose CPUs. Software Defined Mobile Networking radio systems also use hardware 

with publicly-documented interfaces that is designed to be readily reproducible by multiple 

manufacturers.  

Commodity Components 

The use of components that are specialized as to their functions or that are available from only a 

single vendor are avoided by SDMN, this is true of both the hardware and software elements of the 

network.  

Software Switching and Transcoding 
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The telephony switches of SDMN networks are software-based, includes software transcoding for 

speech codecs.  

Centralized, Distributed, or Hybrid 

In a new SDN architecture for wireless distribution systems (WDNs) is seen that eliminates the need 

for multi-hop flooding of route information and therefore enables WDNs to easily expand. The main 

idea is to split network control and data forwarding by using two separate frequency bands. The 

forwarding nodes and the SDN controller exchange link-state information and other network control 

signaling in one of the band, while actual data forwarding takes place in the other band.  

2. Software Defined Wide Area network (SD-WAN):-SD-WAN [8] managed using the principles 

of software-defined networking. The main driver of SD-WAN is to lower WAN costing using more 

affordable and commercially available leased lines, as an alternative or partial replacement of more 

expensive MPLS lines. Control and management is administered separate from the hardware with 

central controllers allowing for easier configuration and administration.  

WAN allow companies to extend their computer networks over large distances, to connect remote 

branch offices to data centers and each other, and deliver the applications and services required to 

perform business functions.When companies extend their networks over greater distances and 

sometimes across multiple carriers' networks, they face operational challenges including network 

congestion, jitter, packet loss, and even service outages. Modern applications such as 

videoconferencing, streaming media, and virtualized applications and desktops require low 

latency.Bandwidth requirements are also increasing, especially for applications featuring high-

definition videos.It can be expensive and difficult to expand WAN’s capability, with corresponding 

difficulties related to network management and troubleshooting.  

Software Defined –Wide Area Network products are designed to address these network problems, by 

enhancing or even replacing traditional branch routers with virtualization appliances that can control 

application-level policies and offers a network overlay, less expensive consumer-grade Internet links 

can act more like a dedicated circuit.This simplifies the setup process for branch personnel. SD-WAN 

products can be physical appliances or virtual appliances, and are placed in small remote and branch 

offices, corporate data centers, and increasingly on cloud platforms.  

A centralized controller is used to set up policies and prioritize traffic. The SD-WAN takes these 

policies and the availability of network bandwidth to route traffic into account. This helps in ensuring 

that application performance meets service level agreements (SLAs). 

3. Software Define Local Area network (SD-LAN): -A SD-LAN [9] is built around the principles 

of software-defined networking, though there are key differences in topology, network security, 

application visibility and control, management and quality of service. Software Defined-Local Area 

Network decouples control management, and data planes to enable a policy driven architecture for 

wired and wireless LANs. SD-LANs are characterized by their use of a cloud management system 

and wireless connectivity without the presence of their physical controller.  

4. Group Data Delivery Using SDN: - Distributed applications that run across datacenters usually 

replicates the data for purpose of synchronization, fault resiliency, load balancing and getting data 

closer to users (which reduces latency to users and increases their perceived throughput). Also, many 
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applications, such as Hadoop, replicates data within a datacenter across multiple racks to increase 

fault tolerance and make data recovery easier. All of these operations requires data delivery from one 

machine or datacenter to multiple machines or datacenters. The process of reliable delivering of data 

from one machine to multiple machines is referred to as Reliable Group Data Delivery (RGDD). 

SDN switches can be used for RGDD[10] via installation of rules that are allowed for forwarding to 

multiple outgoing ports. For e.g. OpenFlow provides support for their Group Tables since version 1.1 

which makes this possible. Using SDN, a central controller can carefully and intelligently se tup 

forwarding trees for RGDD, such trees can be built while paying attention to network load status to 

improve performance. For example, MCTCP is a scheme for delivery to many nodes inside 

datacenters that relies on regular and structured topologies of datacenter networks while DC Cast and 

Quick Cast are approach for fast, efficient data and content replication across datacenters over private 

WANs. 

Conclusion: - 

SDN is a new technology for dealing with various limitations of traditional networkand its applications. 

This new paradigm instead of“where”focuses on “what”. This paper explained and discussed the various 

advantages and application of SDN in various fields. In future we may be able to work in any of field 

according to interest. In this we have done deep study of SDN in related fields. 
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