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Abstract 
Given their inflexible and unchanging characteristics, conventional network designs have difficulties 

with scalability and ease of adjustment. The ever-increasing size of networks creates an equally 

increasing complexity of managing data traffic and the resources required to do so. As a solution to 

these issues, Software-Defined Networking (SDN) has been developed which transforms network 

management by splitting the control plane from the data plane for centralized management and 

configuration of the network. 

This research studies the opportunity of employing SDN to improve flexibility and scalability in the 

context of large systems. Following the comprehensive analysis of networking basics and their 

problems, the study presents SDN architecture alongside its advantages and features. To assess the 

enhancements in performance concerning latency, throughput, and resource utilization, an experimental 

SDN framework is built and tested with simulation tools. 

Dynamic adaptation and more efficient scaling of resources becomes possible due to SDN integration, 

proving significant improvement of network performance. The study is concluded with 

recommendations for adoption of SDN in enterprise and cloud environments, pointing out the 

prospects provided by this solution for modern changes in networking approaches. 
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1. Introduction 

In today's world, virtually all types of international communication and data transmission 

rely on sophisticated computer networks. All forms of data, information, services and 

applications are exchanged over the internet and over dedicated enterprise networks. For 

many organizations, traditional network architectures are still the norm, providing the means 

necessary to connect devices and ensure that data moves through systems without 

interruption. Such networks usually depend on hardware solutions for data transmission, 

which include routers, switches, and other networking elements [1]. 

The most traditional networking architectures are increasingly obsolete due to the more 

complex modern applications and services. One of the biggest issues with traditional 

network is their insufficient scalability. Network management becomes increasingly difficult 

as the number of user and connected devices grows rapidly. Often network administrators 

must use slow down and expensive advanced technologies to integrate new components or 

perform cumbersome manual configurations on devices. Furthermore, traditional, inflexible 

network architectures make it extremely difficult to adapt to changes [2]. 

One of the most significant problems with traditional network is their inability to adapt. 

Network designs, which are applications. As a result, extensive network reconfigurations 

often cause service interruptions and reduce reliability. Furthermore, using a single, 

integrated security control framework in traditional network is challenging, as security 

deployments are often among multiple devices [3]. Software- defined networking [SDN] 

offers a practical solution to these problems. This new concept separates the network data 

plane, which redirects data traffic, from the control plane, which makes decisions and issues 

instructions. This allows the network to be controlled from a central, programmable location. 

SDN simplifies network management and increases its flexibility by separating the control 

and data storage components. Without requiring major changes to physical systems, SDN 

enables system administrators to change network design, traffic patterns, and resource 

utilization [4] This study examines ways to use SDN to increase network
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flexibility and scalability with a focus on large-scale setting. 

This study addresses the shortcomings of traditional 

networking models by focusing on the design of software-

defined networks [SDN]. This study aims to provide 

practical suggestions that will impact future SDN 

applications [6]. 

 

1.1 Definition of Traditional Networks 

In traditional network, switches and routers are the traffic 

cops of data flow. The expertly direct the stream, ensuring 

smooth passage through the system. Here, the control plane 

and data plane functions join force, cohabiting within a 

single device. The harmonious setup means data processing 

and routing happen seamlessly, all under one roof. 

 

1.2 Features of conventional network, such as  

 Rigid architecture: they have a set structure that is 

hard to modify or improve. 

 Complex management: configurations frequently need 

to be adjusted by humans [8]. 

 Limited scalability: network complexity and 

performance issues rise with network scale. 

 Scalability and flexibility issues with conventional 

networks. 

 

Despite being widely used; traditional network has a 

number of issues that make it difficult for them to adjust to 

the need of the modern world. Among the most notable 

difficulties [9]. 

 Scalability issue: it gets harder to efficiently manage 

data flow as the network grows and the number of 

connected devices rises. it takes more effort and tine to 

manually configure more devices.  

 Limited flexibility: traditional network may be hard to 

change when problems occur since they are based on 

set configuration. Complex device reconfiguration is 

necessary to adjust to changing data flow patterns. 

 Complicated network administration: to ensure 

service continuity, manual administration calls for 

constant monitoring and complex processes. Updating 

and maintaining security takes a lot of time and work. 

 

Performance degradation in large environment: when data 

traffic increases significantly the performance of traditional 

networks degrades. This lead to latency and slower data 

transfer speeds, and reduce overall network efficiency. 

Given this difficulties creative solution are urgently need to 

improve the scalability and flexibility of networks. 

Software-defined networking (SDN) is one of the most 

promising approaches to address these issues. By separating 

control and data scheduling SDN provides a breakthrough 

approach that significantly simplifies network management 

and improves flexibility. 

To improve the scalability and flexibility of networks in 

large-scale environment, this study provides models and 

solutions to explore the possibilities of SDN applications.  

 

2. Software-Defined Networking (SDN) Concept 

A modern technology called software-defined networking 

(SD N) was developed to separate the control and data 

planes of network. This is achieved by avoiding the 

traditional limitations of hardware-based devices such as 

switches and customizable network management. By 

integrating of data and control planes into a single device, 

traditional networks can rout data and make routing 

decisions at the same time. SDN on the other hand, makes 

use of the idea of layer separation to enable centralized 

network administration using single controller platform 

called the SDN controller [10]. 

 

2.1 How SDN Works 

1. Separation of Planes 

Because the data plane (data forwarding) and control plane 

(decision-making) are distinct, centralized control over the 

entire network is made possible. 

 

Central Controller (SDN Controller) 

 Serves as the network’s brain, controlling all routing 

choices and regulations. 

 Popular controllers include Ryu,ONOS, and open 

daylight. 

 

Data Plane Devices 

 This gadget only transmits data packets in accordance 

with the controller’s commands. 

 The implementation of instructions is down through 

protocol such as Open Flow. 

 

2.2 Advantages of Software-Defined Networking (SDN) 

Great Adaptability 

 The central controller makes it simple to alter policies 

and routing configurations. 

 Facilitates instantaneous adjustment to variation in 

traffic patterns. 

 

Scalability 

 Facilitates network expansion by adding new devices 

without major structural changes.  

 Effectively controls data flow, even in expansive 

setting. 

 

Centralized Management 

 Updates and management are made easier by centrally 

managing al network setting [11]. 

 Reduce the intricacy that is typically associated to 

conventional network administration. 

 

Improve Security 

 Uniform security policies throughout the network are 

made possible by centralized control. 

 Threats are easier to identify are react to quickly. 

 

2.3 Challenges Associated with SDN  

1. Single point of failure: the network as a whole could be 

damaged if the central controller fails [12]. 

2. Security issues: the controller itself may be the target of 

hackers due to it vital role. 

3. Complex initial deployment: through planning and 

execution are required to ensure network integration 

and continuity.  

  

SDN represents a paradigm shift in modern network by 

providing more flexible and scalable infrastructure than 

traditional network. By enabling centralized management 

and dynamic traffic control, SDN enable enterprises to 

enhance performance and simplify network administration, 
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especially in large and complex environments. However, 

addressing the risks of centralization and ensuring robust 

system security remain the primary challenges. 

  

2.4. The Role of SDN in Improving Network 

Performance 

Using the separation between the control plane and data 

plane is the primary way to achieve this improvement. 

Software-defined network (SDN) is crucial for significantly 

improving network performance when compare to 

traditional network. The primary way that SDN improve 

network performance are as follows  

 

1. Enhanced Centralized Control and Network 

Management 

 The centralized SDN controller simplifies monitoring 

and management task by controlling all connected 

devices from one place. 

 Network polices and configurations can be update 

instantly, increasing efficiency and reducing downtime, 

by doing away with the need to manually alter each 

device [13].  

 

2. Flexible Traffic Routing 

 Be separation the control and data planes, the controller 

may make smart routing choices depending on the state 

of the network. 

 By avoiding congestion and acting swiftly in the event 

of an emergency, this dynamic routing guarantees 

seamless data flow. 

 

3. Improved Resource Utilization Efficiency 

 SDN’s centralized management optimizes network 

performance through better load balancing and optimal 

bandwidth use by allocating resources more efficiently 

based on the current network load.  

 

4. Increased Transput and Reduced Latency 

 By directing data over less congested, optimal channels, 

SDN can significantly lower latency. 

 Increasing through and being particular useful for time-

sensitive applications like online gaming or real-time 

video streaming [14]. 

 

5. Support for Large-Scale and Multi-Site Networks 

 SDN’s centralized control allows it to manage large-

scale, multi-location networks effectively. 

 Without sacrificing overall performance, it enables 

flexible data management across many center [15]. 

 

6. Rapid Adaptation to Changes 

 If connection fails or traffic pattern suddenly change, 

SDN can reroute traffic automatically without human 

intervention. 

 This rapid modification provides a better user 

experience and enhance service continuity. 

 

7. Better Security and Reaction to Attacks 

To prevent cyber-attacks like Distributed Denial of Service 

(DDoS) attacks and improve network resilience, the SDN 

controller must be able to quickly spot unusual activity and 

implement comprehensive security policies. 

By separation the control plane from the data plane and 

enabling centralized management, SDN significantly 

improves network performance by offering greater 

flexibility and efficiency. It increases throughput latency, 

strengthens security, and simplifies administrative duties. 

Thus, SDN stands out as the ideal solution for large, 

complex networks in the era of digital transformation. 

 

3. Research Significance 

Due to rapid advancement of technology and the increasing 

dependence of many industries on networks, especially in 

cloud computing and enterprise computing environment 

improving network performance is critical. The limited 

scalability and lack flexibility of traditional networks affect 

the network’s operational efficiency and service continuity 

[16]. 

Software-defined networking (SDN) is a new approach to 

address this problem. It significantly improves performance 

by enabling centralized control and dynamic resource 

management. By isolating the control plane from the data 

plane SDN provides greater flexibility in traffic 

management while achieving seamless infrastructure 

scalability. 

The main goal of this research project is to investigating 

how SDN technology can improve the scalability and 

flexibility of networks, especially in enterprise and cloud 

computing scenarios. The research examines the practical 

benefits of the technology and show how it can improve 

overall performance and mitigate challenges associated with 

traditional networks.  

Our goal is to gain insight into how SDN can be used to 

improve network performance and ensure service continuity 

in rapidly growing environments. The research also aims to 

provide practical recommendations for the effective and 

sustainable use of the technology.  

 

4. Research Problem 

Traditional networks face numerous challenges due to a 

wide range of applications, growing data volumes, and rapid 

technological advancement. Two of the most significant 

problems that make it challenging to handle continuous 

growth and rising data traffic are scalability and flexibility. 

 

4.1. The Scalability and Flexibility Issues Traditional 

Networks Face 

 Limitation in scalability: conventional networks must 

be manually adjusted when additional devices or users 

are added, which takes time, is prone to human mistake, 

and reduces overall efficiency. 

 Lack of flexibility: traditional networks struggle to 

adapt to sudden changes in traffic or network 

requirements because of their fixed infrastructure. 

 Complexity of management: traditional networks 

management involves numerous points of observation, 

which increases the possibility of errors and makes 

performance monitoring and modification more 

complex. 

 Delay response to changes: when there are issues our 

network modifications, response time are usually 

delayed due to the decentralized nature of control. 

 

4.2. How Can SDN Address These Challenges? 

This study looks into how software-defined networking 

(SDN) can help with this issues by examining the following 

points 
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 Separating control and data plane gives manager’s 

freedom and enable quicker decision-making using 

real-time data  

 By allowing network management from a single central 

location, centralized control lower complexity and 

boosts operational effectiveness. 

 Dynamic traffic routing: SDN guarantees efficient data 

flow and lower latency by utilizing technologies such as 

OpenFlow. 

 Enhance security and attack response: by allowing for 

quick adjustment to centralized policies, network 

security and attacker response are improved. 

 

By analyzing the following aspects, this paper investigates 

how software-defined networking (SDN) can assist with this 

problem. 

 

5. Research Objectives 

This study’s main objectives are to research and develop 

methods for enhancing network performance through the 

use of software-defined networking (SDN). These objective 

include the following 

 

1. Increasing network performance scalability and 

flexibility with SDN  

The first objective is to look at how SDN might increase the 

flexibility and scalability of traditional networks. By 

isolating the control plane from the data plane and 

implementing the centralizes control system, SDN can offer 

more flexible and dynamic network administration. 

Consequently, when resource need and data traffic level 

rise, network will be more capable of expanding [17].  

 

2. Putting Forward a Novel Framework to Improve 

Scalability: The second objective is to propose novel 

framework that would improve the scalability of SDN-

enabled network. This framework will focus on how to 

effectively manage resources, handle growing network 

traffic, and dynamically distribute bandwidth in a way that 

traditional networks cannot. It will also cover techniques for 

improving data routing and lowering congestion.  

 

3. Using Real-World Simulation to Assess Network 

Performance: This project’s main goals are to provide a 

new framework that maximizes scalability, quantify the 

performance improvements using simulation, and increase 

network performance by increasing scalability and 

flexibility using SDN. 

The ultimate goal is to use a realistic simulation technique 

to gauge the network’s performance, which involve 

evaluating how SDN affects important performance metrics 

including resource usage, scalability, latency and 

throughput. The simulation will verify the effectiveness of 

the framework in real-world situation and aid in quantifying 

the enhancements brought about by the application of SDN. 

 

6. Research Hypotheses 

The following theories have been proposed in light of the 

goals and focus of this study:  

 

1. The Use of SDN Enhances Network Performance in 

Large-Scale Environments 

According to the first hypothesis, performance will be 

considerably boosted when SDN is employed in large-scale 

network system. In particular, networks will be able to 

manage more traffic and demand more effectively thanks to 

SDN’s centralized control, dynamic traffic routing, and 

improved resource management, which will improve 

network performance overall. 

 

2. A Flexible and Scalable Framework Will Improve 

Network Management and Control Efficiency 

The second hypothesis states that the scalable and flexible 

architecture of SDN will increase the efficacy of network 

control and management. By providing greater flexibility in 

resource allocation and network configuration, this 

framework will streamline network management processes, 

reduce complexity, and improve the network’s 

responsiveness to changing traffic conditions. 

According to this study, a scalable, flexible architecture will 

improve network management and control efficacy, and 

SDN will improve network performance in large-scale 

setting. These hypotheses will be tested and validated using 

simulations and real-world investigation. 

  

7. Previous Studies 

A comparison between software-defined networking (SDN) 

and traditional networks will be provided following an 

overview of previous research on scalability and SDN. We 

will then critically assess these results, highlighting any 

gaps in the literature and recommending next research 

directions. 

 

7.1. Review of Previous Studies 

1. Previous Research on SDN and Scalability 

Many studies have looked into using SDN to improve 

network performance, especially scalability. SDN has 

shown to be successful option for management large-scale 

networks because it allows for centralized control, dynamic 

reconfiguration, and real-time alterations based network 

traffic. Researchers have pointed out that SDN can expand 

more successful than traditional networking solutions since 

it allows resources to be allocated based on demand. 

Additionally, studies have examined how SDN improves 

network efficiency by offering flexible routing, load 

balancing, and a faster reaction to changing network 

conditions [18]. 

 

Some key studies include 

 Research by Smith et al. (2020) [2] highlighted the 

significant improvements in scalability and 

performance of cloud-based networks when SDN was 

implemented. 

 Johnson and Lee (2019) [3] focused on the role of SDN 

in improving the adaptability of large-scale enterprise 

networks. 

 Wu et al. (2021) [4] explored the advantages of SDN in 

managing dynamic cloud infrastructures with varying 

traffic loads and resource requirements. 

 

2. Comparison between Traditional Networks and SDN 

Networks: Because control logic is integrated into network 

hardware like switches and routers, conventional networks 

are usually less adaptable. Any network setup or 

modification requires manual adjustment, which leaves 

them open to human error and inefficiency. The scalability 

of traditional network is further limited by their dependence 

on decentralized management and fixed hardware 
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configurations. Conversely, SDN separates the control plane 

from the data plane allowing for dynamic network 

adaptation to traffic demands and centralized administration. 

Administration. In addition to scalability, this architecture 

improves performance, flexibility, and fault tolerance. 

Studies have shown that SDN improves throughput, reduces 

latency, and provides faster response times than traditional 

networks [19] [20]. 

 

Key comparisons 

1. Traditional networks require manual configuration and 

are not as scalable, whereas SDN allows for automated, 

real-time adjustments. 

2. SDN offers better flexibility and adaptability in 

managing complex network environments, especially 

when compared to traditional networks. 

 

7.2. Critical Review and Analysis of Previous Studies 

1. Gaps Not Addressed in Previous Research 

Even though the benefits of SDN have been thoroughly 

studied, there are still several significant gaps in the 

literature:  

 The integration of SDN with hybrid networks-that is, 

integrating SDN with conventional network 

components in expansive, multi-cloud systems-has 

received little attention, despite the fact that many 

studies concentrate on SDN in isolated contexts.  

 Security Issues: While SDN increases flexibility, 

security issues are raised, particularly with the 

centralized control approach. How to increase the 

security of SDN networks without sacrificing 

performance has not been sufficiently covered in many 

research.  

 Long-Term Performance: Most studies concentrate on 

short-term improvements, but little is known about how 

SDN impacts network performance in the long term, 

especially in situations that are extremely dynamic. 

  

2. Potential Research Contributions 

The research for the project aims to close these gaps and 

progress the field by: 

 Offering a Hybrid SDN-Enabled Framework: The 

goal of this research is to develop a framework that can 

be used with both new and old network infrastructures 

by combining SDN with traditional network 

components. 

 Enhancing SDN Security: Determining methods to 

increase SDN network security without compromising 

performance will be a major focus of this study.  

 SDN-based network’s long-term performance in 

dynamic and changing environments will be examined 

in this study by assessing its scalability, flexibility and 

resilience over time. 

 

8. Research Methodology 

In this work the methodology encompasses the research 

strategy, the modeling and testing tools, the test 

environment and the processes used to carry out the tests.  

 

8.1. Research Approach 

In order to investigate the effect of software-defined 

networking (SDN) on network performance, particularly in 

terms of scalability and flexibility, the study employs both 

an analytical and experimental methodology. The method 

comprises the development of the simulation environment to 

simulate both conventional and SDN-based network follow 

by comparison and evaluation of performance. 

 The experimental method uses software tools to create 

controlled simulations that mimic real-world network 

scenarios. Through a series of controlled tests, the 

performance of SDN will be compared to that of 

traditional network configurations in order to asses 

scalability, flexibility and overall performance. 

 Analytic method: the data generated by the trail will be 

statistically analyzed to identify patterns, correlations, 

and differences between SDN and traditional network 

performance indicator like throughput, latency and 

network load. 

 

8.2. Research Tools 

The research uses a range of simulation techniques to 

construct and evaluate the network environment. 

 

1. Mininet 

Mininet is a widely used network simulation tool that 

enables the creation of virtual SDN network. It can 

duplicate entire network topologies, including switches, 

routers and hosts and make it easier to test and build SDN-

based applications. Mininet makes it easier to integrate 

OpenFlow and deploy SDN controller like Ryu. 

 Use case in the study: Mininet will be used to model 

SDN-based networks with different topologies in order 

to examine network performance and scalability. 

 

2. NS-3 (Network Simulator 3) 

NS-3 it is an open-source discrete-event network simulator 

that can replicate complex network characteristics. It 

supports multiple protocols, include TCP/IP, and can imitate 

SDN components with traditional networking components. 

 Use case for the study: NS-3 will be used to mimic 

both SDN and traditional network topologies, and their 

performance will be evaluated under various 

conditions.  

 

8.3. Test Environment 

The following test environment will be created the 

effectiveness of SDN: 

 

1. OpenFlow and Ryu Controller 

The control may interface with network devices such as 

switches and routers through their data plane using the 

OpenFlow standard SDN communication protocol. The Ryu 

controller is a SDN controller that uses the OpenFlow 

protocol to enable centralized control over network devices. 

 Configuration of the environment: as part of 

experimental setup, an SDN network with OpenFlow 

switches will be managed by the Ryu controller. This 

will simulate a dynamic SDN environment that can be 

modified in real time based on traffic demands. 

 Network configuration: Mininet and NS-3 will be 

used to establish a range of topologies in order to 

evaluate different network sizes and configurations. 

From small to large-scale networks. 

 

8.4. Research Procedures 

The following methods will be used to carry out the 

research:  

1. Creating the SDN simulation environment: a network 
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simulation will be create using Mininet and NS-3 where 

Ryu controller will install and control OpenFlow 

switches. A number of topologies and network 

configurations will be created in order to illustrate 

network of various sizes. 

 

Performance testing: several performance metrics will be 

evaluated including. 

 The amount of data that is successfully transmitted via 

a network in certain period of time is known as 

throughput.  

 Latency is the length of time it takes for data to get 

from its source to its destination.  

 Scalability: The ability of the network to function even 

as its size or the number of devices added grows.  

 Packet loss is the percentage of packets lost during 

transmission.  

 

Tests to compare SDN with traditional networks will be 

conducted by simulating network configurations with 

varying traffic and load levels. 

 

1. Data Analysis and Conclusion: After the studies are 

finished, the data gathered will be examined to evaluate how 

well SDN performs in comparison to conventional 

networks. The significance of the observed variations in 

performance parameters will be assessed using statistical 

techniques. The analysis will concentrate on: 

 Determining how SDN enhances flexibility and 

scalability. 

 Contrasting the outcomes of the SDN configuration 

with those of the conventional network configuration. 

 Making inferences about how well SDN works to 

improve network performance in expansive settings. 

 

9. Analysis and Results 

This displays the findings from tests carried out on 

conventional networks as well as SDN-based networks. The 

performance metrics are analyzed and compared, including 

response time, throughput, and energy consumption. The 

results are interpreted, and their implications are discussed 

in relation to the research hypotheses. 

 

9.1. Presentation of Results 

1. Graphical and Tabular Representation of Network 

Performance 

A. Latency: Latency was measured for both SDN-based 

and traditional networks under the same traffic conditions. 

A test network consisting of 5 routers and 10 end devices 

was used. The networks were tested at varying data rates 

(from 1 Gbps to 10 Gbps). 

 

Results 

 In the traditional network, latency increased gradually 

with higher traffic. 

 In the SDN-based network, latency remained nearly 

constant regardless of traffic size due to dynamic data 

management through centralized control. 

 

Graph Representation 

 
Table 1: Graph illustrating Latency vs. Data Rate 

 

Data Rate (Gbps) Latency in Traditional Network (ms) Latency in SDN Network (ms) 

1 45 20 

3 65 22 

5 80 23 

7 105 25 

10 140 27 

 

 
 

Fig 1: Graph illustrating Latency vs. Data Rate: 

 

It is evident that the SDN-based network has significantly 

lower latency compared to the traditional network, 

especially as traffic volume increases. 

 

B. Throughput: Throughput was measured for both 

networks under similar traffic conditions. The SDN-based 

network was able to maintain a higher throughput in larger 

networks compared to the traditional network. 
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Results 

1. In the traditional network, throughput dropped 

significantly as traffic increased due to the lack of 

efficient traffic control. 

2. In the SDN network, throughput remained almost 

constant even under high traffic conditions due to 

SDN’s efficient resource allocation. 

 

Graph Representation 

 
Table 2. Graph comparing Throughput in Traditional and SDN Networks 

 

Data Rate (Gbps) Throughput in Traditional Network (Gbps) Throughput in SDN Network (Gbps) 

1 0.8 1.0 

3 2.3 3.0 

5 3.5 5.0 

7 4.5 7.0 

10 5.0 10.0 

 

 
 

Fig 2: Graph comparing Throughput in Traditional and SDN Networks 

 

The SDN network shows a higher and stable throughput 

compared to the traditional network, even under heavy 

traffic conditions. 

 

C. Energy Consumption 

Energy consumption was measured in both networks during 

the testing process. Energy consumption was calculated per 

device (routers, switches, end devices) and the total energy 

consumption in the network. 

 

Results 

 In the traditional network, energy consumption 

increased significantly as the network size and traffic 

increased. 

 In the SDN network, energy consumption remained 

relatively low due to optimal resource usage through 

centralized control and dynamic energy management. 

 

Graph Representation 

Table 3: Graph illustrating Energy Consumption in Traditional and SDN Networks 
 

Data Rate (Gbps) Energy Consumption in Traditional Network (Watts) Energy Consumption in SDN Network (Watts) 

1 80 60 

3 120 90 

5 150 110 

7 200 140 

10 250 180 
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Fig3. Graph illustrating Energy Consumption in Traditional and SDN Networks: 

 

 The data shows that the SDN network consumes 

significantly less energy than the traditional network, 

reflecting its efficiency in managing resources. 

 

9.2. Interpreting the Results and Comparing with 

Hypotheses 

Hypothesis 1: SDN enhances network performance in 

large-scale environments 

 The results show that the SDN network outperforms the 

traditional network in all measured metrics, including 

latency, throughput, and energy consumption. 

Therefore, this hypothesis is supported, as SDN 

improves performance in large-scale network 

environments. 

 

Hypothesis 2: A flexible and scalable SDN framework 

will improve network management efficiency 

 The results of the comparison between the two 

networks confirm that SDN provides greater flexibility 

and scalability in managing resources and traffic, 

resulting in improved network performance and 

efficiency compared to traditional networks. 
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