what is software defined networking

**What Is Software Defined Networking: Unlocking the Future of Network
Management**

what is software defined networking is a question that many IT professionals,
business leaders, and tech enthusiasts have been exploring as networks become
increasingly complex and critical to modern operations. At its core, software
defined networking (SDN) represents a revolutionary approach to designing,
building, and managing networks by decoupling the control plane from the data
plane. This separation allows network administrators to programmatically
control network behavior through software applications, rather than relying
on manual hardware configurations. But there’s much more to SDN than just
this fundamental concept — it'’s reshaping how networks operate, scale, and
adapt to the needs of businesses today.

Understanding the Basics: What Is Software Defined
Networking?

To grasp what software defined networking truly means, it helps to compare it
with traditional networking. Conventional networks are hardware-centric:
routers, switches, and firewalls each have embedded control logic, and
network policies are configured on a device-by-device basis. This model can
be rigid, slow to change, and difficult to manage, especially as networks
scale or when rapid responses to traffic demands are required.

In contrast, SDN centralizes the network intelligence in a software-based
controller that communicates with underlying hardware through standardized
protocols like OpenFlow. This controller acts as the “brain” of the network,
dynamically directing traffic flows and managing resources from a single
point of control. The physical devices become simple forwarding elements,
following instructions from the controller without making independent
decisions.

Why Software Defined Networking Matters in Today'’s
Digital Landscape

With businesses increasingly relying on cloud computing, mobile devices, and
Internet of Things (IoT) technologies, network environments have become more
dynamic and diverse. Managing such networks manually is not only time-
consuming but prone to errors that can affect performance and security.

SDN brings agility and flexibility. By enabling network administrators to
programmatically adjust traffic flows, prioritize critical applications, and
isolate network segments for security, SDN helps organizations respond



quickly to changing conditions. This adaptability is particularly important
for enterprises adopting hybrid cloud environments or needing to support
large-scale data analytics and real-time communications.

Furthermore, SDN facilitates automation and orchestration, reducing
operational costs and human error. Network changes that once took hours or
days can now be executed in minutes or seconds, improving overall efficiency.

Key Components of Software Defined Networking

To better understand what software defined networking entails, it’'s useful to
look at its core components:

1. The SDN Controller

The controller is the centralized software platform that manages the
network’s control plane. It collects information about network devices,
traffic patterns, and policies, and translates business requirements into
network instructions. Popular SDN controllers include OpenDaylight, ONOS, and
Cisco APIC.

2. Southbound APIs

These interfaces allow the controller to communicate with network devices.
OpenFlow is the most widely known southbound protocol, enabling the
controller to program forwarding tables in switches and routers.

3. Northbound APIs

Northbound APIs expose the capabilities of the SDN controller to network
applications and orchestration tools. This allows integration with higher-
level management systems, enabling automation and policy-driven networking.

4. Network Devices (Data Plane)

The physical or virtual switches and routers that handle packet forwarding
based on instructions from the controller. In SDN, these devices are often
simplified and focus solely on data transmission.

Benefits of Embracing Software Defined Networking

Adopting software defined networking can transform how networks are built and
maintained. Here are some of the most significant advantages:



e Improved Network Agility: Rapid provisioning and reconfiguration of
network resources allow businesses to adapt instantly to new demands.

e Centralized Management: A single point of control simplifies network
configuration, monitoring, and troubleshooting.

e Cost Efficiency: By reducing dependency on specialized hardware and
enabling automation, SDN lowers operational expenses.

e Enhanced Security: Network segmentation and dynamic policy enforcement
help contain threats and reduce attack surfaces.

e Scalability: SDN supports virtualized environments, making it easier to
scale networks up or down according to business needs.

Real-World Applications of Software Defined
Networking

The appeal of SDN is not just theoretical — it’s already being leveraged
across various industries and use cases:

Data Center Networking

Data centers benefit from SDN by simplifying the management of complex multi-
tenant environments. SDN enables automated provisioning of network paths,
load balancing, and traffic engineering to optimize resource utilization.

Campus and Enterprise Networks

Businesses deploy SDN to create flexible, policy-driven networks that support
mobile workforce, IoT devices, and secure guest access, all while maintaining
consistent security policies.

Service Provider Networks

Telecom providers use SDN to increase network efficiency, reduce downtime,
and offer agile services such as virtual private networks (VPNs) or
bandwidth-on-demand.

Cloud Networking

SDN is integral to cloud infrastructure, enabling seamless connectivity
between virtual machines, containers, and physical resources across



distributed locations.

Overcoming Challenges in Software Defined Networking
Adoption

While SDN offers many benefits, its adoption is not without hurdles.
Organizations often face challenges such as:

- **Integration Complexity:** Merging SDN with existing legacy networks can
be complicated. Hybrid environments require careful planning to ensure
compatibility and uninterrupted service.

- **Skill Gaps:** Network teams may need training to understand SDN concepts,
tools, and programming languages like Python that are commonly used for
automation.

- **Security Concerns:** Centralizing control introduces potential single
points of failure or attack, necessitating robust safeguards.

- **Vendor Lock-In:** Proprietary SDN solutions can limit flexibility;
organizations often prefer open standards to maintain interoperability.

Addressing these challenges involves thorough assessment, choosing the right
SDN platforms, and adopting phased implementation strategies.

The Future of Networking: How Software Defined
Networking Is Evolving

Looking ahead, software defined networking is continuing to evolve and
intersect with other cutting-edge technologies. The rise of Network Functions
Virtualization (NFV) complements SDN by virtualizing network services like
firewalls and load balancers. Together, they form the backbone of modern
programmable networks.

Artificial intelligence (AI) and machine learning are also being integrated
with SDN controllers to enable predictive analytics, automated anomaly
detection, and self-healing networks. This integration promises to make
networks even more autonomous and resilient.

Moreover, as 5G networks expand, SDN plays a pivotal role in enabling network
slicing—creating multiple virtual networks on a shared infrastructure to
support diverse applications with varying requirements.

Understanding what software defined networking is and how it works opens the
door to appreciating the profound impact it has on network management and
business agility. As digital transformation accelerates, SDN stands out as a
key enabler of flexible, scalable, and secure networks that can keep pace



with innovation and evolving user demands. Whether you manage enterprise IT
infrastructure or explore emerging tech trends, grasping SDN fundamentals is
increasingly essential in today’'s connected world.

Frequently Asked Questions

What is Software Defined Networking (SDN)?

Software Defined Networking (SDN) is a network architecture approach that
enables the network to be intelligently and centrally controlled using
software applications, allowing administrators to manage network services
through abstraction of lower-level functionality.

How does Software Defined Networking differ from
traditional networking?

Unlike traditional networking which relies on hardware-based routers and
switches with fixed functions, SDN separates the control plane from the data
plane, centralizing network intelligence in a software-based controller for
more flexible and programmable network management.

What are the main components of an SDN architecture?

The main components of SDN architecture include the SDN controller (control
plane), the data plane (forwarding devices like switches), and the
application plane (network applications that communicate with the
controller).

What are the benefits of using Software Defined
Networking?

Benefits of SDN include improved network management, increased agility and
flexibility, centralized control, reduced operational costs, easier network
automation, and enhanced ability to implement security policies.

Which protocols are commonly used in Software
Defined Networking?

OpenFlow is the most commonly used protocol for communication between the SDN
controller and network devices, alongside others like NETCONF, REST APIs, and
proprietary protocols depending on the vendor.

How does SDN improve network security?

SDN enhances network security by enabling centralized and dynamic policy
enforcement, real-time traffic monitoring, rapid threat response, and



segmentation capabilities that are difficult to achieve in traditional
networks.

What industries benefit the most from Software
Defined Networking?

Industries such as telecommunications, cloud service providers, data centers,
enterprise IT, and financial services benefit from SDN due to their need for
scalable, flexible, and easily managed network infrastructures.

What challenges are associated with implementing
Software Defined Networking?

Challenges include integration with existing legacy systems, potential
security risks in centralized controllers, complexity of migration,
interoperability issues, and the need for skilled personnel to manage and
operate SDN environments.

Additional Resources

**Understanding Software Defined Networking: A Deep Dive into Modern Network
Architecture**

what is software defined networking and why has it become a pivotal concept
in today’s IT infrastructure? At its core, software defined networking (SDN)
represents a transformative approach to designing, managing, and operating
networks by decoupling the control plane from the data plane. This separation
allows network administrators to control network behavior dynamically through
software applications, rather than relying on traditional hardware-centric
configurations.

The increasing complexity of modern networks, driven by cloud computing,
virtualization, and IoT proliferation, has exposed limitations in
conventional networking paradigms. Software defined networking emerges as a
response to these challenges, enabling more agile, programmable, and
efficient network management. As enterprises seek to optimize their network
performance and scalability, comprehending what is software defined
networking and its implications is essential for IT professionals, business
leaders, and technology strategists alike.

The Fundamentals of Software Defined Networking

To grasp the essence of software defined networking, it is crucial to

understand its architectural components and how they interact. Traditional
networks integrate both the control plane (responsible for decision-making
about where traffic is sent) and the data plane (responsible for forwarding



the traffic) within the same hardware devices, such as routers and switches.
This tightly coupled design often leads to inflexibility and challenges in
scaling or adapting the network quickly.

SDN disrupts this model by extracting the control plane from individual
devices and centralizing it in a software-based controller. This controller
acts as the network’s “brain,” orchestrating the flow of data across the
network by communicating with underlying hardware through standardized
protocols like OpenFlow.

Key Components of SDN

e SDN Controller: The centralized management entity that provides a
holistic view of the network, enabling administrators to implement
policies and manage traffic flows programmatically.

e Southbound APIs: Protocols such as OpenFlow or NETCONF that allow
communication between the SDN controller and network devices.

e Northbound APIs: Interfaces that enable applications and business logic
to interact with the SDN controller, facilitating automation and
integration with other IT systems.

» Data Plane Devices: The physical or virtual switches and routers that
forward packets based on instructions from the SDN controller.

This architecture fosters centralized control, programmability, and
automation, which are fundamental departures from the static, device-centric
networking of the past.

Why Software Defined Networking Matters

The question of what is software defined networking can only be fully
appreciated by understanding the benefits it introduces to network management
and operations. Traditional networks often suffer from rigidity, slow
provisioning times, and complexity in managing multiple vendor devices. SDN
addresses these pain points by introducing flexibility and agility.

Enhanced Network Agility and Automation

With SDN, network administrators can rapidly deploy new services and adjust
network configurations in real-time via software interfaces. This agility is



particularly vital in environments that demand quick adaptation, such as data
centers supporting cloud services or enterprises implementing dynamic
security policies.

Automation reduces the risk of human error, streamlines routine tasks like
load balancing and traffic engineering, and enables sophisticated network
policies to be applied consistently across the infrastructure.

Cost Efficiency and Vendor Neutrality

Separating the control plane from the hardware allows organizations to
utilize commodity switches rather than proprietary, expensive equipment. This
shift can lead to significant cost savings, as well as reduce vendor lock-in,
giving enterprises more freedom in choosing devices and software.

Moreover, SDN’s open standards promote interoperability, allowing multi-

vendor environments to coexist seamlessly, which is particularly advantageous
for large-scale networks with diverse equipment.

Comparing SDN with Traditional Networking

Understanding what is software defined networking also involves contrasting
it with conventional network design to highlight the practical differences.

Software Defined Networking

Aspect Traditional Networking
Control Plane Distributed across devices Centralized in SDN controller
Configuration Manual, device-by-device Automated, centralized

Hardware Dependency Proprietary hardware essential Commodity hardware usable

Scalability Limited by device capabilities Highly scalable and flexible

Network Visibility Fragmented, device-specific Unified, network-wide

This comparison underscores how SDN enables a more programmable and adaptive
network environment, which is critical for modern IT demands.

Challenges and Considerations in SDN Adoption

While the advantages of SDN are compelling, it is important to recognize that
transitioning to software defined networking is not without challenges.



Organizations must consider factors such as:

e Security Concerns: Centralizing network control can become a single
point of failure or attack if not properly secured.

* Complexity in Migration: Integrating SDN with existing legacy
infrastructure requires careful planning and may involve
interoperability issues.

e Skill Gaps: Network teams need training in SDN concepts, programming
interfaces, and controller management.

e Vendor Ecosystem Maturity: The SDN market continues to evolve, with
varying levels of support and stability across different solutions.

These considerations highlight that SDN is not a silver bullet but a
strategic approach that must be aligned with organizational goals and
capabilities.

Emerging Trends and Future Directions in
Software Defined Networking

The landscape of software defined networking is continuously evolving,
influenced by innovations in related technologies such as network function
virtualization (NFV), edge computing, and artificial intelligence.

Integration with Network Function Virtualization

SDN often works hand-in-hand with NFV, which virtualizes network services
that traditionally ran on dedicated hardware (e.g., firewalls, load
balancers). This synergy enables highly flexible, software-driven network
infrastructures that can be rapidly deployed and scaled.

AI-Driven Network Management

Artificial intelligence and machine learning are increasingly being
integrated into SDN controllers to enable predictive analytics, automated
anomaly detection, and self-healing networks. These advancements promise to
make network operations more proactive and less reliant on manual
intervention.



Expanding into Edge and 5G Networks

As 5G networks and edge computing expand, SDN plays a crucial role in
managing the distributed and dynamic nature of these environments. By
enabling centralized control and programmability, SDN supports low-latency
applications and efficient resource allocation at the network edge.

What is software defined networking becomes not just a question of
understanding a technology but appreciating a fundamental shift in how
networks are conceptualized and operated. As organizations continue to
embrace digital transformation, SDN offers a pathway to building networks
that are more agile, cost-effective, and aligned with the demands of an
increasingly connected world.

What Is Software Defined Networking

what is software defined networking: Software Defined Networking Patricia A. Morreale,
James M. Anderson, 2014-12-03 Software Defined Networking: Design and Deployment provides a
comprehensive treatment of software defined networking (SDN) suitable for new network managers
and experienced network professionals. Presenting SDN in context with more familiar network
services and challenges, this accessible text:Explains the importance of virtualization, particularly

what is software defined networking: Software Defined Networks Paul Goransson, Chuck
Black, 2014-06-05 Software Defined Networks discusses the historical networking environment that
gave rise to SDN, as well as the latest advances in SDN technology. The book gives you the state of
the art knowledge needed for successful deployment of an SDN, including: - How to explain to the
non-technical business decision makers in your organization the potential benefits, as well as the
risks, in shifting parts of a network to the SDN model - How to make intelligent decisions about
when to integrate SDN technologies in a network - How to decide if your organization should be
developing its own SDN applications or looking to acquire these from an outside vendor - How to
accelerate the ability to develop your own SDN application, be it entirely novel or a more efficient
approach to a long-standing problem - Discusses the evolution of the switch platforms that enable
SDN - Addresses when to integrate SDN technologies in a network - Provides an overview of sample
SDN applications relevant to different industries - Includes practical examples of how to write SDN
applications

what is software defined networking: How Software Defined Networking Is Going to Change
Your World Forever Jim Anderson, 2016-10-02 The legacy networks that are typically in use by
organizations today have an infrastructure that is typically a mix of multiple vendor solutions,
platforms and protocol solutions. This makes the ultimate goal of creating an integrated network
ecosystem a difficult if not impossible process for many organizations. The arrival of Software
Defined Networking (SDN) is an approach to building networks using open protocols, such as
OpenFlow, that allow globally aware software control to be applied at the edges of the network in
order to access network switches and routers that typically would use closed and proprietary
firmware. What You'll Find Inside: THE IMPORTANCE OF SDN HOW TELECOM SERVICE
PROVIDERS VIEW SDN THE DEVELOPER AND THE NETWORK EXAMPLES OF NETWORKED
APPLICATIONS THAT CAN ONLY BE OFFERED IN AN SDN NETWORK GOOGLE AND SDN


https://santacruzdance.org/archive-th-195/what-is-software-defined-networking.pdf

Software Defined Networking (SDN) is not a revolutionary new technology. Instead, it is better to
think of this as being a new way of organizing computer network functionality. SDN allows the
network to be virtualized. That's where the real power of SDN comes from and that's what we'll be
exploring in this book.

what is software defined networking: Software Defined Networks Anand Nayyar, Bhawna
Singla, Preeti Nagrath, 2022-06-21 SOFTWARE DEFINED NETWORKS Software defined networking
suggests an alternative worldview, one that comes with a new software stack to which this book is
organized, with the goal of presenting a top-to-bottom tour of SDN without leaving any significant
gaps that the reader might suspect can only be filled with magic or proprietary code. Software
defined networking (SDN) is an architecture designed to make a network more flexible and easier to
manage. SDN has been widely adopted across data centers, WANs, and access networks and serves
as a foundational element of a comprehensive intent-based networking (IBN) architecture. Although
SDN has so far been limited to automated provisioning and configuration, IBN now adds
“translation” and “assurance” so that the complete network cycle can be automated, continuously
aligning the network to business needs. In 14 chapters, this book provides a comprehensive
understanding of an SDN-based network as a scalable distributed system running on commodity
hardware. The reader will have a one-stop reference looking into the applications, architectures,
functionalities, virtualization, security, and privacy challenges connected to SDN. Audience
Researchers in software, IT, and electronic engineering as well as industry engineers and
technologists working in areas such as network virtualization, Python network programming, CISCO
ACI, software defined network, and cloud computing.

what is software defined networking: Networking Series Zanis Khan, 2019 Software defined
networking (SDN) virtualizes a subset of a networking infrastructure, similar to virtualizing servers
in a data center. Administrators configure network devices such as switches and routers without
physically touching them, allowing for proactively reacting to changing network conditions. At the
core of a software defined network is a software controller, such as OpenFlow, Cisco's Application
Centric Infrastructure (ACI) architecture, or VMware's NSX overlay. This comprehensive SDN
course will not only make you proficient with SDN, it will also help you prepare for a number of
certifications including certifications for the ONF-Certified SDN Professional Program (OCSP) and
Cisco Network Programmability Engineer Specialist. These eight topics are covered in this course:
Using Docker, Open vSwitch, SDN and Openflow . Develop a proficiency in Docker, Open vSwitch,
SDN, and Openflow in this first topic in the Software Defined Network (SDN) video series. Learn all
about Docker, which provides a complete file system including everything needed to run an
application. Understand the Docker architecture including the infrastructure, host operating system,
docker engine, and hypervisor. Master Open vSwitch and how it works with virtual machines. Open
vSwitch (OVS) is an open-source distributed virtual multilayer switch providing a switching stack for
virtualization environments. Install GNS3 (Graphical Network Simulator 3), which will help you
build, design, and test your virtual environment. Also set up OpenFlow, which is a communications
protocol that gives access to the forwarding plane of a network switch or router over the network.
Using OpenDaylight, Openflow, and Wireshark . Install OpenDayLight Openflow, and Wireshark, and
practice analyzing network internet traffic in this second topic in the Software Defined Network
(SDN) video series. The OpenDaylight Project is a Linux open source project written in Java which
offers software-defined networking and network functions virtualization. Wireshark is an open-
source packet analyzer used for network analysis and troubleshooting. We continue our exploration
of OpenFlow, which is a communications protocol that gives access to the forwarding plane of a
network switch or router over the network. Using the Microsoft Software Defined Network (SDN)
API . Learn all about the Microsoft Software Defined Network (SDN) API in this third topic in the
Software Defined Network (SDN) video series. ...

what is software defined networking: SDN: Software Defined Networks Thomas D. Nadeau,
Ken Gray, 2013-08-08 Explore the emerging definitions, protocols, and standards for
SDN—software-defined, software-driven, programmable networks—with this comprehensive guide.




Two senior network engineers show you what’s required for building networks that use software for
bi-directional communication between applications and the underlying network infrastructure. This
vendor-agnostic book also presents several SDN use cases, including bandwidth scheduling and
manipulation, input traffic and triggered actions, as well as some interesting use cases around big
data, data center overlays, and network-function virtualization. Discover how enterprises and service
providers alike are pursuing SDN as it continues to evolve. Explore the current state of the
OpenFlow model and centralized network control Delve into distributed and central control,
including data plane generation Examine the structure and capabilities of commercial and open
source controllers Survey the available technologies for network programmability Trace the modern
data center from desktop-centric to highly distributed models Discover new ways to connect
instances of network-function virtualization and service chaining Get detailed information on
constructing and maintaining an SDN network topology Examine an idealized SDN framework for
controllers, applications, and ecosystems

what is software defined networking: Software Defined Networking (SDN) Jeff Doyle, Doug
Marschke, 2013-09-24 Software Defined Networking is revolutionizing the networking world. While
the industry transitions to a software-centric architecture, a clear definition of SDN remains murky
at best. This book clarifies the current industry confusion about what SDN is, why it's important, and
most importantly the protocols and use cases that define SDN. OpenFlow (OF) is a critical piece of
the SDN puzzle. While SDN solutions exist that do not require OF, it is undeniable that OF helped
spur the innovation in SDN. The history of OF, its current and future status, and the associated use
cases will be explained in detail in this book. Lastly, the book attempts to lay out SDN deployments
that are real and current today, and apply practicality to the vast world of SDN architectures.

what is software defined networking: Software-Defined Networking and Artificial
Intelligence Ashutosh Sharma, Sarvesh Tanwar, Sumit Badotra, 2024-12-17

what is software defined networking: Software Defined Networking for Ad Hoc Networks
Mangesh M. Ghonge, Sabyasachi Pramanik, Amol D. Potgantwar, 2022-02-09 This book offers a
comprehensive overview of Software-Defined Network (SDN) based ad-hoc network technologies
and exploits recent developments in this domain, with a focus on emerging technologies in SDN
based ad-hoc networks. The authors offer practical and innovative applications in Network Security,
Smart Cities, e-health, and Intelligent Systems. This book also addresses several key issues in SDN
energy-efficient systems, the Internet of Things, Big Data, Cloud Computing and Virtualization,
Machine Learning, Deep Learning, and Cryptography. The book includes different ad hoc networks
such as MANETs and VANETS, along with a focus on evaluating and comparing existing SDN-related
research on various parameters. The book provides students, researchers, and practicing engineers
with an expert guide to the fundamental concepts, challenges, architecture, applications, and state-
of-the-art developments in the field.

what is software defined networking: Software-Defined Networking 2 Fetia Bannour, Sami
Souihi, Abdelhamid Mellouk, 2022-12-09 This book reviews the concept of Software-Defined
Networking (SDN) by studying the SDN architecture. It provides a detailed analysis of state-of-the-
art distributed SDN controller platforms by assessing their advantages and drawbacks and
classifying them in novel ways according to various criteria. Additionally, a thorough examination of
the major challenges of existing distributed SDN controllers is provided along with insights into
emerging and future trends in that area. Decentralization challenges in large-scale networks are
tackled using three novel approaches, applied to the SDN control plane presented in the book. The
first approach addresses the SDN controller placement optimization problem in large-scale IoT-like
networks by proposing novel scalability and reliability aware controller placement strategies. The
second and third approaches tackle the knowledge sharing problem between the distributed
controllers by suggesting adaptive multilevel consistency models following the concept of continuous
Quorum-based consistency. These approaches have been validated using different SDN applications,
developed from real-world SDN controllers.

what is software defined networking: Software Defined Networks Vinod K. Mishra,



2019-04-30 Software defined networking (SDN) is one of the most promising recent developing in
the networking. Together with network function virtualization (NFV) it has the potential to automate
the networking tasks in a seamless manner. This book introduces the reader to this burgeoning field
and explains the basic concepts within a historical context. It should be useful to senior
undergraduates, beginning graduate students, and also to anyone curious about this topic.

what is software defined networking: Software-Defined Networking and Security Dijiang
Huang, Ankur Chowdhary, Sandeep Pisharody, 2018-12-07 This book provides readers insights into
cyber maneuvering or adaptive and intelligent cyber defense. It describes the required models and
security supporting functions that enable the analysis of potential threats, detection of attacks, and
implementation of countermeasures while expending attacker resources and preserving user
experience. This book not only presents significant education-oriented content, but uses advanced
content to reveal a blueprint for helping network security professionals design and implement a
secure Software-Defined Infrastructure (SDI) for cloud networking environments. These solutions
are a less intrusive alternative to security countermeasures taken at the host level and offer
centralized control of the distributed network. The concepts, techniques, and strategies discussed in
this book are ideal for students, educators, and security practitioners looking for a clear and concise
text to avant-garde cyber security installations or simply to use as a reference. Hand-on labs and
lecture slides are located at http://virtualnetworksecurity.thothlab.com/. Features Discusses virtual
network security concepts Considers proactive security using moving target defense Reviews attack
representation models based on attack graphs and attack trees Examines service function chaining
in virtual networks with security considerations Recognizes machine learning and Al in network
security

what is software defined networking: Software-Defined Networking with Openflow - Second
Edition Oswald Coker, Siamak Azodolmolky, 2017-10-25 Master OpenFlow concepts to improve and
make your projects efficient with the help of Software-Defined Networking.About This Book* Master
the required platforms and tools to build network applications with OpenFlow* Get to grips with the
updated OpenFlow and build robust SDN-based solutions* An end-to-end thorough overview of open-
source switches, controllers, and toolsWho This Book Is Forlf you are a network/system
administrator or a system engineer and would like to implement OpenFlow concepts and take
Software-Defined Networking on your projects to the next level, then this book is for you. If you are
aware of broad networking concepts, and are familiar with the day-to-day operation of computer
networks, you will find this book very beneficial. What You Will Learn* Explore Software-Defined
Networking and activities around SDN/OpenFlow including OpenFlow messages* Hardware and
software implementations of OpenFlow switches and experiment with Mininet GUI* Learn about the
role of OpenFlow in cloud computing by configuring and setting up the Neutron and Floodlight
OpenFlow controller plugins* Simulate and test utilities, and familiarize yourself with OpenFlow soft
switches, controllers, virtualization, and orchestration tools* Enhance and build environments for
Net App development by installing VM's and tools such as Mininet and Wireshark* Learn about
hardware and software switches and get a feel for active open-source projects around SDN and
OpenFlowIn DetailOpenFlow paves the way for an open, centrally programmable structure, thereby
accelerating the effectiveness of Software-Defined Networking.Software-Defined Networking with
OpenFlow, Second Edition takes you through the product cycle and gives you an in-depth
description of the components and options that are available at each stage. The aim of this book is to
help you implement OpenFlow concepts and improve Software-Defined Networking on your projects.
You will begin by learning about building blocks and OpenFlow messages such as controller-to-
switch and symmetric and asynchronous messages. Next, this book will take you through OpenFlow
controllers and their existing implementations followed by network application development. Key
topics include the basic environment setup, the Neutron and Floodlight OpenFlow controller,
XORPlus OF13SoftSwitch, enterprise and affordable switches such as the Zodiac FX and HP2920.By
the end of this book, you will be able to implement OpenFlow concepts and improve Software-
Defined Networking in your projects.Style and approachThis book is an easy-to-follow and pragmatic




guide networking. Each topic adopts a logical approach and provides hints to help you build and
deliver SDN Solutions efficiently.

what is software defined networking: Software-Defined Networking and Security Dijiang
Huang, Ankur Chowdhary, Sandeep Pisharody, 2018-12-07 This book provides readers insights into
cyber maneuvering or adaptive and intelligent cyber defense. It describes the required models and
security supporting functions that enable the analysis of potential threats, detection of attacks, and
implementation of countermeasures while expending attacker resources and preserving user
experience. This book not only presents significant education-oriented content, but uses advanced
content to reveal a blueprint for helping network security professionals design and implement a
secure Software-Defined Infrastructure (SDI) for cloud networking environments. These solutions
are a less intrusive alternative to security countermeasures taken at the host level and offer
centralized control of the distributed network. The concepts, techniques, and strategies discussed in
this book are ideal for students, educators, and security practitioners looking for a clear and concise
text to avant-garde cyber security installations or simply to use as a reference. Hand-on labs and
lecture slides are located at http://virtualnetworksecurity.thothlab.com/. Features Discusses virtual
network security concepts Considers proactive security using moving target defense Reviews attack
representation models based on attack graphs and attack trees Examines service function chaining
in virtual networks with security considerations Recognizes machine learning and Al in network
security

what is software defined networking: Software-Defined Networking for Future Internet
Technology Kshira Sagar Sahoo, Bibhudatta Sahoo, Brojo Kishore Mishra, 2021-09-30 Network
infrastructures are growing rapidly to meet the needs of business, but the required repolicing and
reconfiguration provide challenges that need to be addressed. The software-defined network (SDN)
is the future generation of Internet technology that can help meet these challenges of network
management. This book includes quantitative research, case studies, conceptual papers, model
papers, review papers, and theoretical backing on SDN. This book investigates areas where SDN can
help other emerging technologies deliver more efficient services, such as IoT, industrial IoT, NFV,
big data, blockchain, cloud computing, and edge computing. The book demonstrates the many
benefits of SDNs, such as reduced costs, ease of deployment and management, better scalability,
availability, flexibility and fine-grained control of traffic, and security. The book demonstrates the
many benefits of SDN, such as reduced costs, ease of deployment and management, better
scalability, availability, flexibility and fine-grained control of traffic, and security. Chapters in the
volume address: Design considerations for security issues and detection methods State-of-the-art
approaches for mitigating DDos attacks using SDN Big data using Apache Hadoop for processing
and analyzing large amounts of data Different tools used for attack simulation Network policies and
policy management approaches that are widely used in the context of SDN Dynamic flow tables, or
static flow table management A new four-tiered architecture that includes cloud, SDN-controller,
and fog computing Architecture for keeping computing resources available near the industrial IoT
network through edge computing The impact of SDN as an innovative approach for smart city
development More. The book will be a valuable resource for SDN researchers as well as
academicians, research scholars, and students in the related areas.

what is software defined networking: Software Defined Networking Applications in
Distributed Datacenters Heng Qi, Keqiu Li, 2016-05-31 This SpringerBrief provides essential
insights on the SDN application designing and deployment in distributed datacenters. In this book,
three key problems are discussed: SDN application designing, SDN deployment and SDN
management. This book demonstrates how to design the SDN-based request allocation application in
distributed datacenters. It also presents solutions for SDN controller placement to deploy SDN in
distributed datacenters. Finally, an SDN management system is proposed to guarantee the
performance of datacenter networks which are covered and controlled by many heterogeneous
controllers. Researchers and practitioners alike will find this book a valuable resource for further
study on Software Defined Networking.



what is software defined networking: Introduction to Software Defined Networking -
OpenFlow and VXI.AN Vishal Shukla, 2013-06-18 This book is written to explain SDN for educational
purposes. In addition to the general discussions of SDN, it focuses on one of the most promising
protocols of SDN: OpenFlow. This book also touches on other SDN implementation, VXLAN. The
book gives an overview of the SDN and then goes in depth of Open flow technology and VxLAN. In
openflow it has following explained: - Why Openflow - Openflow Events - Openflow components -
Openflow Case study with wireshark captures - All kind of Openflow packets, with details of each
field. In VXLAN it has following explained: - Why VxLan - VXLAN events - VXLAN case study - All
VxLAN packets, with details of each field. A good read for Developers, testers, network admins &
anyone who wants to know SDN and wants to start from scratch and end up knowing end to end of
Openflow & VxLAN.

what is software defined networking: Software-Defined Network Frameworks Mandeep Kaur,
Vishal Jain, Parma Nand, Nitin Rakesh, 2024-04-22 Software-Defined Networks (SDN) work by
virtualization of the network and the Cognitive Software-Defined Network (CSDN) combines the
efficiencies of SDN with cognitive learning algorithms and enhanced protocols to automatize SDN.
Partial deployment of SDN along with traditional networking devices forms a Hybrid Software-
Defined Network (HSDN). Software-Defined Network Frameworks: Security Issues and Use Cases
consolidates the research relating to the security in SDN, CSDN, and Hybrid SDNs. The security
enhancements derived from the use of various SDN frameworks and the security challenges thus
introduced, are also discussed. Overall, this book explains the different architectures of SDNs and
the security challenges needed for implementing them. Features: Illustrates different frameworks of
SDN and their security issues in a single volume Discusses design and assessment of efficient SDN
northbound/southbound interfaces Describes cognitive computing, affective computing, machine
learning, and other novel tools Illustrates coupling of SDN and traditional networking - Hybrid SDN
Explores services, technologies, algorithms, and methods for data analysis in CSDN The book is
aimed at researchers and graduate students in software engineering, network security, computer
networks, high performance computing, communications engineering, and intelligent systems.

what is software defined networking: Software Defined Networking Patricia A. Morreale,
James M. Anderson, 2014-12-03 Software Defined Networking: Design and Deployment provides a
comprehensive treatment of software defined networking (SDN) suitable for new network managers
and experienced network professionals. Presenting SDN in context with more familiar network
services and challenges, this accessible text:Explains the importance of virtualization, particularly

what is software defined networking: Innovations in Software-Defined Networking and
Network Functions Virtualization Dumka, Ankur, 2018-02-16 The advancement of technology is a
standard of modern daily life, whether it be the release of a new cellphone, computer, or a self-
driving car. Due to this constant advancement, the networks on which these technologies operate
must advance as well. Innovations in Software-Defined Networking and Network Functions
Virtualization is a critical scholarly publication that observes the advances made in network
infrastructure through achieving cost efficacy while maintaining maximum flexibility for the
formation and operation of these networks. Featuring coverage on a broad selection of topics, such
as software-defined storage, openflow controller, and storage virtualization, this publication is
geared toward professionals, computer engineers, academicians, students, and researchers seeking
current and relevant research on the advancements made to network infrastructures.
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