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Abstract: 

OpenStack, an open-source cloud computing platform, has emerged as a cornerstone for building 

and managing virtualized infrastructure in modern data centers. As cloud deployments grow in 

complexity and scale, there is an increasing demand for efficient and scalable networking 

solutions. Enter OVN (Open Virtual Network) - an open-source project designed to provide 

advanced virtual networking capabilities tailored for cloud environments. This paper delves into 

the intricate integration of OpenStack with OVN, offering a comprehensive overview of their 

combined architecture and the pivotal role of the Neutron networking service in this 

amalgamation. We discuss the myriad benefits that OVN brings to OpenStack deployments, 

including enhanced scalability, programmability, and network virtualization. The paper further 

elucidates the key components of OVN within an OpenStack environment and provides a deep 

dive into its operational mechanics. We also touch upon the limitations of OVN and its 

applicability in Network Function Virtualization (NFV) scenarios. As the landscape of cloud 

networking continues to evolve, understanding the synergy between OpenStack and OVN 

becomes paramount. This paper aims to provide readers with a holistic understanding of this 

integration, its implications for future cloud deployments, and the potential challenges and 

solutions in harnessing the full potential of virtualized networking. 
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1. Introduction 

In the rapidly evolving world of cloud computing, the need for robust, scalable, and efficient 

platforms has never been greater. As businesses and organizations transition to digital platforms, 

the demand for virtualized infrastructure that can support diverse workloads is on the rise. Enter 

OpenStack and OVN - two pivotal players in this domain that have transformed the way we 

perceive and manage cloud environments. This section introduces the reader to the foundational 

concepts of OpenStack and OVN, shedding light on their origins, functionalities, and the 

immense potential they hold in shaping the future of cloud networking. 

1.1 Background of OpenStack 

OpenStack, initiated in 2010 as a joint venture between Rackspace Hosting and NASA, has 

grown exponentially to become a leading open-source cloud computing platform. It offers a 

comprehensive set of software tools for building and managing cloud computing platforms for 

public and private clouds. Built predominantly in Python, OpenStack allows users to deploy 

virtual machines and other instances, enabling them to handle varied cloud computing tasks 

seamlessly. 

The primary allure of OpenStack lies in its modular architecture. It consists of numerous 

interrelated components that control hardware pools of processing, storage, and networking 

resources throughout a data center. Some of the core components include Nova (compute), Swift 

(object storage), Cinder (block storage), Neutron (networking), and Horizon (dashboard). Each 
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of these components is scalable independently, ensuring that OpenStack can cater to small-scale 

private clouds to large-scale public cloud environments. 

Another significant advantage of OpenStack is its vendor-neutral nature. It supports a wide range 

of enterprise and open-source technologies, ensuring flexibility and preventing vendor lock-in. 

This has led to its widespread adoption by numerous enterprises, service providers, and 

government agencies worldwide. 

1.2 Overview of OVN (Open Virtual Network) 

OVN, or Open Virtual Network, is a relatively newer entrant in the cloud computing domain, 

designed to provide advanced virtual networking capabilities tailored for cloud environments. It 

is an extension of the Open vSwitch (OVS) project, which is a production-quality, multilayer 

virtual switch. OVN adds to the functionalities of OVS by introducing native support for virtual 

network abstractions such as virtual L2 and L3 overlays and security groups. 

One of the primary objectives of OVN is to offer a scalable and programmable network 

virtualization solution. It achieves this by providing logical network constructs, such as logical 

switches, routers, and ACLs, on top of existing physical networks without the need for additional 

hardware or proprietary software. This logical abstraction allows cloud operators to define 

complex virtual network topologies and policies programmatically. 

OVN's architecture is distributed, ensuring high availability and scalability. It comprises two 

main components: the Northbound Database (NBDB) and the Southbound Database (SBDB). 

While the NBDB stores the desired logical network configuration, the SBDB contains the 

realized state of this configuration. OVN controllers, residing on hypervisor hosts, translate the 

logical configuration from NBDB into flows in the SBDB, ensuring efficient packet processing 

and forwarding. 

Another notable feature of OVN is its integration capabilities. It seamlessly integrates with 

platforms like OpenStack, especially its Neutron networking service, to provide advanced 

networking features. This integration ensures that cloud deployments can benefit from the 

advanced networking capabilities of OVN without significant changes to their existing 

infrastructure. 

In conclusion, as cloud environments continue to grow in complexity and scale, the integration 

of platforms like OpenStack and OVN becomes crucial. OpenStack, with its comprehensive 

cloud management capabilities, combined with the advanced virtual networking features of 

OVN, promises a future where cloud deployments are more efficient, scalable, and secure. 

2. OpenStack and OVN Integration 

The integration of OpenStack and OVN represents a significant leap forward in the realm of 

cloud networking. As businesses and organizations increasingly rely on virtualized infrastructure 

to support their operations, the synergy between OpenStack's robust cloud management 

capabilities and OVN's advanced virtual networking features becomes paramount. This section 

delves into the intricacies of this integration, exploring the pivotal role of Neutron in OpenStack, 

the myriad benefits of integrating OVN with OpenStack, and the key components of OVN that 

play a crucial role within an OpenStack environment. 

2.1 Role of Neutron in OpenStack 

Neutron, formerly known as Quantum, is the networking component of OpenStack. It provides a 

platform to manage and configure networking services, allowing users to create their own 

networks and connect devices to them, all tailored to their specific needs. Neutron supports a 

variety of plugins, which are essentially drivers that allow different networking solutions to 

integrate with OpenStack. 
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The primary function of Neutron is to provide a scalable and extensible API for users and cloud 

administrators to define and use network abstractions. These abstractions, such as networks, 

subnets, and ports, are mapped to the underlying physical network infrastructure by the 

respective Neutron plugins. 

Neutron's plugin architecture is what enables the integration of OVN. The OVN Neutron plugin 

acts as a bridge between the Neutron API and the OVN infrastructure, translating Neutron API 

calls into corresponding OVN configurations. This ensures that users can continue to use the 

familiar Neutron API while benefiting from the advanced networking capabilities of OVN. 

2.2 Benefits of Integrating OVN with OpenStack 

The integration of OVN with OpenStack offers a plethora of benefits, enhancing the overall 

efficiency, scalability, and functionality of cloud deployments: 

Scalability and Performance: OVN is designed to be distributed and lightweight, ensuring that 

large-scale cloud deployments can be supported without a hitch. Its distributed architecture 

ensures that network configurations are efficiently processed and implemented, reducing the 

overall load on central controllers. 

Advanced Networking Features: OVN provides native support for virtual network abstractions, 

such as virtual L2 and L3 overlays, security groups, and ACLs. This allows cloud operators to 

define complex virtual network topologies and policies, enhancing the flexibility and 

functionality of their deployments. 

Seamless Integration: The OVN Neutron plugin ensures that existing OpenStack deployments 

can integrate OVN without significant changes. This means that businesses can upgrade their 

networking capabilities without overhauling their entire infrastructure. 

Enhanced Security: OVN's support for security groups and ACLs ensures that cloud 

deployments are secure. Traffic can be efficiently filtered and managed, reducing the risk of 

unauthorized access and potential breaches. 

Vendor Neutrality: Just like OpenStack, OVN is open-source and vendor-neutral. This ensures 

that businesses are not locked into a particular vendor's ecosystem, providing them with the 

flexibility to choose the best solutions for their needs. 

2.3 Key Components of OVN in OpenStack 

When integrated with OpenStack, several OVN components play a pivotal role in ensuring 

efficient and effective virtual networking: 

Northbound Database (NBDB): The NBDB stores the desired logical network configuration. 

When a user makes a request via the Neutron API, the OVN Neutron plugin translates this 

request into a configuration that is stored in the NBDB. 

Southbound Database (SBDB): The SBDB contains the realized state of the logical network 

configuration. OVN controllers, which reside on hypervisor hosts, read the configuration from 

the NBDB and translate it into flows in the SBDB. This ensures that packets are processed and 

forwarded efficiently. 

OVN Controllers: These are crucial components that reside on each hypervisor host. They are 

responsible for translating the logical network configuration into actual flows that dictate how 

packets are processed and forwarded. 

Logical Switches and Routers: OVN supports logical network abstractions, allowing users to 

define their own virtual networks and routers. These logical constructs are mapped to the 

physical network by the OVN controllers, ensuring that virtual networks function seamlessly. 
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OVN Gateway: In scenarios where traffic needs to move between the virtualized OVN networks 

and external networks, the OVN gateway plays a crucial role. It acts as a bridge, ensuring that 

traffic is efficiently routed between internal and external networks. 

In conclusion, the integration of OpenStack and OVN represents a significant advancement in 

cloud networking. With Neutron acting as the bridge between the two, businesses can harness the 

power of OVN's advanced networking features while continuing to benefit from OpenStack's 

robust cloud management capabilities. This synergy promises a future where cloud deployments 

are more efficient, scalable, and feature-rich, catering to the diverse needs of modern businesses 

and organizations. 

3. Detailed Architecture 

The integration of OpenStack and OVN offers a comprehensive and advanced solution for cloud 

networking. To fully appreciate the capabilities and intricacies of this integration, it's essential to 

delve into the detailed architecture that underpins it. This section provides an in-depth 

exploration of the physical infrastructure, the role of compute nodes, the integration of Neutron 

service with OVN, the various networking abstractions, and the interfaces provided for user 

interaction. 

3.1 Physical Infrastructure 

At the foundation of any cloud deployment lies the physical infrastructure, which comprises the 

actual hardware resources that support the virtualized environment. 

Servers: These are the workhorses of the infrastructure, providing the compute power. They host 

virtual machines (VMs) and containers, and their specifications (CPU, memory, storage) 

determine the performance and capacity of the cloud environment. 

Storage Systems: Essential for storing VM images, user data, and application data. They can be 

direct-attached storage (DAS), network-attached storage (NAS), or storage area networks (SAN), 

depending on the scalability and performance requirements. 

Networking Hardware: This includes physical switches, routers, and load balancers. They form 

the backbone that interconnects servers, storage systems, and external networks. High-speed 

connections, redundancy, and reliability are paramount here. 

3.2 Compute Nodes and OpenStack Services 

Compute nodes are servers in the OpenStack environment responsible for hosting VMs. They 

play a crucial role in the cloud infrastructure: 

Hypervisor: It's the software layer that allows multiple VMs to run on a single physical server. 

OpenStack supports various hypervisors, such as KVM, Xen, and VMware ESXi. 

OpenStack Nova: The compute service in OpenStack responsible for VM provisioning and 

management. It interacts with the hypervisor to launch, schedule, and decommission VM 

instances based on user requests. 

OpenStack Cinder: Provides block storage capabilities. It allows users to create, attach, and 

manage persistent storage volumes for VMs. 

3.3 Neutron Service with OVN Integration 

Neutron, the networking component of OpenStack, becomes even more powerful with OVN 

integration: 

Neutron Server: The central component that exposes the Neutron API and manages the 

networking resources. With OVN integration, the Neutron server uses the OVN Neutron plugin 

to translate API requests into OVN configurations. 
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OVN Neutron Plugin: Acts as a mediator between Neutron and OVN. It translates Neutron's 

networking configurations into logical configurations stored in OVN's Northbound Database 

(NBDB). 

OVN Controllers: Residing on each compute node, these controllers read configurations from 

the NBDB and implement them on the respective compute node, ensuring that VMs have the 

correct networking setup. 

3.4 Networking Abstractions and Tenant Networks 

With OVN's integration, OpenStack can offer advanced networking abstractions: 

Logical Switches: Virtual versions of physical switches. They allow VMs on the same logical 

switch to communicate as if they're on the same physical network, irrespective of their actual 

location. 

Logical Routers: Virtual routers that enable communication between different logical switches, 

providing VMs with access to external networks. 

Tenant Networks: Private networks created by users in their allocated cloud space. They ensure 

isolation, as VMs from one tenant cannot access the networks of another tenant unless explicitly 

allowed. 

Security Groups and ACLs: OVN supports granular security policies, allowing users to define 

rules for inbound and outbound traffic, ensuring VMs are protected from unauthorized access. 

3.5 Dashboard, CLI, and API Services 

For users and administrators to interact with the OpenStack and OVN environment, various 

interfaces are provided: 

Horizon Dashboard: OpenStack's web-based user interface. It provides a graphical interface 

where users can launch VMs, configure networks, and manage other resources. 

Command-Line Interface (CLI): For those who prefer a command-line approach, OpenStack 

offers a comprehensive set of CLI tools. With these, administrators and users can manage all 

aspects of the cloud environment. 

Neutron API with OVN Extensions: The Neutron API allows for programmatic management 

of networking resources. With OVN integration, this API is extended to support OVN's 

advanced networking features, enabling automation and integration with third-party tools. 

In conclusion, the detailed architecture of OpenStack integrated with OVN paints a picture of a 

robust, scalable, and feature-rich cloud networking solution. From the foundational physical 

infrastructure to the advanced virtual networking abstractions, every component plays a crucial 

role in ensuring that users can deploy and manage their cloud environments with ease and 

efficiency. The various interfaces, be it the dashboard, CLI, or API, ensure that users of all 

expertise levels can harness the full power of this integrated solution. As cloud computing 

continues to evolve, such integrations promise a future where deployments are not only efficient 

but also highly customizable, catering to the diverse and ever-changing needs of businesses and 

organizations. 

4. How OVN Works 

Open Virtual Network (OVN) represents a transformative approach to virtual networking, 

offering a suite of features designed to meet the demands of modern cloud environments. Its 

architecture and functionalities are tailored to provide scalable, efficient, and flexible networking 

solutions. This section delves deep into the workings of OVN, exploring its logical network 

abstractions, distributed components, logical flows, distributed routing, and its seamless 

integration capabilities with various cloud platforms. 

4.1 Logical Network Abstractions 
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At the heart of OVN's functionality are its logical network abstractions, which provide a layer of 

virtualization over the physical network: 

Logical Switches: These are virtual renditions of physical switches, enabling VMs or containers 

connected to the same logical switch to communicate as if they're part of the same physical 

network segment. This abstraction allows for the creation of isolated network segments without 

the need for physical hardware. 

Logical Routers: Virtual routers that facilitate communication between different logical 

switches. 

They can also provide connectivity to external networks, acting as gateways. 

Logical Ports: These are the endpoints on logical switches, to which VMs or containers connect. 

Each logical port has attributes like MAC addresses, IP addresses, and ACLs. 

Security Groups: OVN supports the definition of security groups, which are sets of rules that 

dictate the allowed and blocked traffic for associated logical ports, enhancing network security at 

the virtual level. 

4.2 Distributed Components of OVN 

OVN's architecture is inherently distributed, ensuring scalability and high availability: 

Northbound Database (NBDB): This database stores the desired state of the logical network 

configuration. When a change is made, such as the creation of a logical switch, it's recorded here. 

Southbound Database (SBDB): It contains the actual, realized state of the logical network 

configuration. OVN controllers read from the NBDB and translate the configurations into flows 

in the SBDB. 

OVN Controllers: Residing on each compute node or hypervisor, these controllers are 

responsible for reading the desired state from the NBDB and translating it into actual flows that 

determine how packets are processed and routed. This distributed nature ensures that even if one 

node fails, the network remains operational. 

4.3 Logical Flows and Distributed Routing 

OVN's approach to packet processing and routing is based on logical flows: 

Logical Flows: These are high-level descriptions of how packets should be processed. For 

instance, a logical flow might dictate that packets from a particular VM should be routed to a 

specific logical router. OVN controllers translate these logical flows into OpenFlow rules in the 

Southbound Database. 

Distributed Routing: Unlike traditional centralized routing, where a single device processes all 

routing decisions, OVN employs distributed routing. Each compute node makes its own routing 

decisions based on the logical flows, ensuring efficient packet processing and reducing the risk 

of bottlenecks. This approach not only enhances scalability but also ensures high availability, as 

the failure of one node doesn't disrupt the entire network. 

4.4 Integration with Cloud Platforms 

OVN is not just a standalone virtual networking solution; it's designed to integrate seamlessly 

with various cloud platforms: 

OpenStack Neutron: As previously discussed, OVN integrates with OpenStack's Neutron 

service through the OVN Neutron plugin. This allows OpenStack users to benefit from OVN's 

advanced networking features while using the familiar Neutron API. 

Kubernetes: OVN integrates with Kubernetes, a popular container orchestration platform, 

providing advanced networking features for containerized applications. The integration ensures 

that pods in a Kubernetes cluster can communicate efficiently, with support for network policies 

and isolation. 
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Other Platforms: OVN's architecture and open-source nature mean it can be integrated with 

other cloud platforms and orchestration tools. Its API-driven approach ensures that as new 

platforms emerge, OVN can be adapted to serve them. 

In conclusion, OVN's approach to virtual networking is both innovative and pragmatic. Its 

logical network abstractions provide a layer of flexibility, allowing for complex network 

topologies without the constraints of physical hardware. The distributed nature of its components 

ensures scalability and resilience, vital for large-scale cloud deployments. Its logical flows and 

distributed routing approach redefine packet processing, ensuring efficiency and adaptability. 

Lastly, its integration capabilities mean that OVN is not just a solution for today but is poised to 

serve the cloud platforms of the future. As the demands on virtual networks continue to grow, 

solutions like OVN will be at the forefront, driving innovation and ensuring that cloud 

environments are efficient, secure, and adaptable. 

5. OVN Limitations 

While Open Virtual Network (OVN) offers a transformative approach to virtual networking with 

a suite of advanced features tailored for modern cloud environments, it is not without its 

limitations. As with any technology, understanding these limitations is crucial for effective 

deployment and management. This section delves into some of the challenges and constraints 

associated with OVN, focusing on scaling and performance considerations, overlay tunnel and 

security group limits, and issues related to vendor-specific implementations. 

5.1 Scaling and Performance Considerations 

One of the primary challenges with OVN, especially in large-scale deployments, is scaling and 

performance: 

Centralized Databases: While OVN's architecture is distributed, its Northbound and 

Southbound databases can become performance bottlenecks in very large deployments. As the 

number of logical network entities increases, the databases can experience increased latency, 

affecting the overall performance. 

Controller Overhead: Each compute node in an OVN deployment runs an OVN controller. As 

the number of nodes increases, the overhead associated with managing and synchronizing these 

controllers can impact performance. 

Resource Consumption: OVN's advanced features, such as security groups and ACLs, can be 

resource-intensive. In environments with thousands of rules, processing and applying these rules 

can consume significant CPU and memory resources. 

5.2 Overlay Tunnel and Security Group Limits 

Overlay networks are a foundational aspect of OVN, allowing for the creation of virtual network 

topologies over physical infrastructure. However, they come with their own set of challenges: 

Tunneling Overhead: Overlay networks in OVN rely on tunneling protocols like VXLAN or 

STT. While these protocols are efficient, they introduce additional overhead. Each packet needs 

to be encapsulated and decapsulated, which can impact network throughput, especially in 

bandwidth-intensive applications. 

Security Group Limits: OVN supports granular security policies through security groups and 

ACLs. However, there's a practical limit to the number of rules that can be efficiently processed. 

As the number of rules increases, there's a potential for increased latency in packet processing. 

Network Complexity: While overlay networks provide flexibility, they also introduce 

complexity. Troubleshooting network issues in an overlay environment can be challenging, 

given the additional layers of abstraction. 

5.3 Vendor-Specific Implementations 
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OVN's open-source nature means that it can be adapted and modified by different vendors to suit 

their specific needs. While this flexibility is one of OVN's strengths, it can also be a limitation: 

Lack of Standardization: Different vendors might implement OVN differently, leading to 

variations in features, performance, and behavior. This lack of standardization can pose 

challenges for organizations that use OVN solutions from multiple vendors. 

Integration Challenges: Vendor-specific implementations of OVN might not integrate 

seamlessly with other cloud platforms or networking solutions. This can lead to compatibility 

issues, especially in hybrid cloud environments. 

Support and Maintenance: Relying on a vendor-specific implementation of OVN means being 

dependent on that vendor for support, updates, and patches. If the vendor discontinues its OVN 

solution or shifts its focus, it can leave organizations in a challenging position. 

In conclusion, while OVN offers a plethora of advanced virtual networking features tailored for 

modern cloud environments, it's essential to be aware of its limitations. Understanding these 

challenges ensures that organizations can deploy OVN effectively, making informed decisions 

about scaling, network design, and vendor selection. It's also a testament to the fact that no 

solution is perfect. As the cloud networking landscape continues to evolve, it's likely that many 

of these challenges will be addressed, either through updates to OVN itself or through the 

broader ecosystem of tools and solutions that support it. However, for the time being, 

organizations looking to harness the power of OVN should do so with a clear understanding of 

both its capabilities and its constraints. 

6. Use Cases of OVN 

Open Virtual Network (OVN) has emerged as a pivotal solution in the realm of virtual 

networking, offering a suite of features tailored for diverse cloud environments. Its capabilities 

extend beyond mere virtual network abstraction, making it suitable for a range of applications 

and scenarios. This section delves into some of the prominent use cases of OVN, focusing on its 

role in OpenStack and Kubernetes networking, Network Function Virtualization (NFV), and its 

significance in multi-cloud deployments and edge computing. 

6.1 OpenStack Networking and Kubernetes Networking 

OpenStack Integration: OVN seamlessly integrates with OpenStack, enhancing its networking 

capabilities. Through the Neutron service in OpenStack, OVN provides advanced networking 

features such as logical routers, switches, and security groups. This integration ensures that 

OpenStack deployments can benefit from efficient, scalable, and flexible virtual networking, 

catering to both public and private cloud scenarios. 

Kubernetes Networking: Kubernetes, the leading container orchestration platform, requires 

robust networking solutions to manage communication between pods, services, and external 

applications. OVN steps in to provide a comprehensive networking solution for Kubernetes. It 

offers native support for Kubernetes network policies, ensuring that pod-to-pod communication 

is secure and efficient. OVN's support for overlay networks means that Kubernetes clusters can 

span multiple physical networks, ensuring flexibility and scalability. 

6.2 Network Function Virtualization (NFV) 

Virtual Network Functions (VNFs): NFV involves the virtualization of network services 

traditionally run on proprietary hardware. With OVN, these services, termed as VNFs, can be 

deployed as software instances on standard servers. Whether it's a virtual router, firewall, or load 

balancer, OVN ensures that these VNFs can be seamlessly integrated into the virtual network, 

reducing costs and enhancing scalability. 
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Service Chaining: One of the key aspects of NFV is the ability to chain multiple VNFs to create 

a specific network service. OVN supports this service chaining, allowing for the creation of 

complex network services by linking multiple VNFs in a specific order. This ensures that 

network traffic can be processed by multiple functions seamlessly, enhancing the flexibility of 

network service deployment. 

Dynamic Service Deployment: NFV requires the ability to deploy and scale network services 

dynamically based on demand. OVN's integration with orchestration platforms ensures that 

VNFs can be deployed, scaled, or decommissioned on-the-fly, ensuring that network services are 

always aligned with demand. 

6.3 Multi-Cloud Deployments and Edge Computing 

Hybrid and Multi-Cloud Networking: As organizations adopt a multi-cloud strategy, using 

services from multiple cloud providers, there's a need for a unified networking solution that 

spans these diverse environments. OVN's support for overlay networks ensures that virtual 

networks can span multiple cloud environments, providing a unified networking layer. This 

ensures seamless communication between applications and services, irrespective of where they 

are hosted. 

Edge Computing: With the rise of IoT and the need to process data closer to the source, edge 

computing has gained prominence. OVN plays a crucial role in edge computing by providing the 

networking layer for edge nodes. Whether it's a retail store, a factory, or a remote oil rig, OVN 

ensures that edge nodes can communicate efficiently with central data centers and other edge 

nodes. Its support for lightweight, distributed networking ensures that even resource-constrained 

edge nodes can benefit from advanced networking features. 

In conclusion, OVN's capabilities extend far beyond mere virtual network abstraction. Its 

integration with leading cloud platforms like OpenStack and Kubernetes ensures that it's at the 

forefront of modern cloud networking. Its role in NFV transforms traditional network services, 

making them more flexible, scalable, and cost-effective. And its significance in multi-cloud and 

edge computing scenarios ensures that it's poised to play a pivotal role in the future of 

networking. As organizations look to harness the power of the cloud, virtualization, and edge 

computing, solutions like OVN will be instrumental in ensuring that their networking needs are 

met efficiently and effectively. 

7. OVN in NFV Environments 

The integration of Open Virtual Network (OVN) in Network Function Virtualization (NFV) 

environments represents a significant evolution in the way network services are deployed and 

managed. NFV's promise to transform rigid, hardware-centric network functions into flexible, 

software-defined entities finds a perfect ally in OVN's advanced virtual networking capabilities. 

This section delves deep into the role of OVN in NFV environments, providing an overview of 

NFV, exploring the key components of OVN in this context, and discussing the intricacies of 

NFV orchestration and management. 

7.1 Overview of NFV 

Network Function Virtualization (NFV) is a transformative approach to network design and 

service deployment. Traditional network functions, which were once tied to specific hardware 

appliances, are now virtualized and run as software applications on standard servers. This shift 

offers several advantages: 

Flexibility: NFV allows for the dynamic deployment, scaling, and decommissioning of network 

functions based on demand, without the need for physical intervention. 
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Cost-Efficiency: By moving away from proprietary hardware, organizations can achieve 

significant cost savings, both in terms of capital expenditure and operational costs. 

Innovation: With network functions decoupled from hardware, it becomes easier to introduce 

new features, services, and updates, driving innovation. 

7.2 Key Components of OVN in NFV 

In an NFV environment, OVN plays a pivotal role by providing the virtual networking layer for 

the virtualized network functions (VNFs). Some of the key components and features of OVN in 

this context include: 

Logical Switches and Routers: These virtual entities allow for the creation of intricate network 

topologies without the need for physical hardware. VNFs can be connected to these logical 

switches and routers, ensuring seamless communication. 

Security Groups and ACLs: As VNFs handle critical network traffic, security is paramount. 

OVN's support for security groups and Access Control Lists (ACLs) ensures that VNFs are 

protected from unauthorized access and attacks. 

Distributed Architecture: OVN's inherently distributed nature ensures that even in large-scale 

NFV deployments, network performance remains optimal. The distributed controllers ensure 

efficient packet processing and routing across the NFV environment. 

Overlay Networks: In NFV scenarios, where VNFs might be spread across multiple physical 

locations, OVN's support for overlay networks ensures that these functions can communicate 

seamlessly, irrespective of their physical location. 

7.3 NFV Orchestration and Management 

The dynamic nature of NFV requires robust orchestration and management tools. OVN 

integrates seamlessly with NFV orchestration platforms, ensuring that VNFs are efficiently 

managed: 

Service Chaining: One of the key aspects of NFV is the ability to link multiple VNFs to create a 

specific network service. OVN supports this service chaining, allowing for the creation of 

complex network services by interconnecting multiple VNFs in a defined sequence. 

Dynamic Deployment: NFV orchestration platforms can leverage OVN's API to dynamically 

deploy, scale, or decommission VNFs based on demand. This ensures that network services are 

always aligned with user requirements and traffic patterns. 

Monitoring and Analytics: OVN provides tools and interfaces for monitoring the virtual 

network. In an NFV environment, this ensures that network operators can gain insights into the 

performance, health, and efficiency of VNFs, driving optimizations and ensuring service quality. 

Integration with MANO: The NFV Management and Orchestration (MANO) framework is 

crucial for the overall management of VNFs. OVN's compatibility with MANO ensures that 

VNF lifecycle, resource allocation, and network configuration are harmoniously managed. 

In conclusion, the role of OVN in NFV environments is both transformative and foundational. 

By providing the virtual networking layer for VNFs, OVN ensures that the promises of NFV— 

flexibility, cost-efficiency, and innovation—are fully realized. Its advanced features, such as 

logical network abstractions, security provisions, and distributed architecture, make it an ideal 

choice for NFV deployments. Furthermore, its seamless integration with NFV orchestration and 

management platforms ensures that VNFs are efficiently managed throughout their lifecycle. As 

the network landscape continues to evolve, the synergy between OVN and NFV promises a 

future where network services are not only dynamic and flexible but also robust, secure, and 

efficient. 

8. OVN with DPDK (Data Plane Development Kit) 
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The integration of Open Virtual Network (OVN) with the Data Plane Development Kit (DPDK) 

represents a significant leap in the realm of high-performance virtual networking. DPDK, with 

its focus on accelerating packet processing, combined with OVN's advanced virtual networking 

capabilities, offers a solution that is both powerful and efficient. This section delves into the 

intricacies of this integration, starting with the basics of DPDK, exploring the union of OVN and 

DPDK, and discussing the considerations for configuration and deployment. 

8.1 Basics of DPDK 

The Data Plane Development Kit (DPDK) is a set of libraries and drivers designed to enhance 

and accelerate packet processing in user space. Traditional packet processing often involves 

multiple kernel-space to user-space context switches, which can be performance-intensive. 

DPDK addresses this challenge by offering: 

Fast Packet Processing: By bypassing the kernel and processing packets directly in user space, 

DPDK significantly reduces the overhead associated with context switches, leading to faster 

packet processing. 

Poll Mode Drivers (PMDs): These are specialized drivers designed for network interfaces, 

allowing them to retrieve packets directly without relying on interrupts, further enhancing 

performance. 

Memory Management: DPDK uses a custom memory management system, ensuring efficient 

allocation and deallocation of memory buffers for packet processing. 

Multi-Core Support: DPDK is designed to take full advantage of multi-core architectures, 

allowing for parallel packet processing and achieving high throughput. 

8.2 Integration of OVN and DPDK 

The integration of OVN with DPDK brings together the best of both worlds – the advanced 

virtual networking capabilities of OVN and the high-performance packet processing of DPDK: 

Enhanced Performance: With DPDK handling packet processing, virtual network functions 

(VNFs) and virtual machines (VMs) connected via OVN can achieve near line-rate speeds, 

making it suitable for bandwidth-intensive applications and services. 

User-Space Switching: OVN, when integrated with DPDK, can leverage user-space switching, 

bypassing the kernel and ensuring efficient packet routing and forwarding. 

Scalability: The combined solution ensures that as network demands grow, the infrastructure 

can scale to handle increased traffic without compromising performance. 

Flexibility: While DPDK enhances performance, OVN ensures that the virtual network remains 

flexible, supporting features like logical routers, switches, and security groups. 

8.3 Configuration and Deployment Considerations 

Deploying OVN with DPDK requires careful consideration to ensure optimal performance and 

stability: 

Hardware Compatibility: Not all network interface cards (NICs) are compatible with DPDK. 

It's essential to ensure that the NICs in the deployment support DPDK and the associated Poll 

Mode Drivers. 

CPU Pinning: DPDK's performance benefits come from dedicating specific CPU cores to 

packet processing. This technique, known as CPU pinning, ensures that DPDK threads run on 

specific cores without interruption. Proper configuration is crucial to prevent contention and 

ensure optimal performance. 

Hugepages: DPDK requires memory to be allocated using hugepages. These are larger-than-

normal memory pages, which reduce the overhead associated with memory management. 

Configuring hugepages is a critical step in deploying OVN with DPDK. 



 
 
 

INTERNATIONAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY (IJCST) Vol. 3 No. 2 (2019) 

62 | P a g e  
 

Network Topology: When designing the virtual network, it's essential to consider the flow of 

traffic. DPDK's performance benefits are most pronounced when traffic flows are consistent and 

predictable. Random, sporadic traffic patterns can reduce the performance gains achieved with 

DPDK. 

Monitoring and Troubleshooting: While DPDK enhances performance, it also introduces 

complexity. Tools like DPDK's stats library can be invaluable in monitoring performance, 

identifying bottlenecks, and troubleshooting issues. 

In conclusion, the integration of OVN with DPDK represents a paradigm shift in virtual 

networking. By combining OVN's virtual networking capabilities with DPDK's high-

performance packet processing, organizations can achieve a virtual network that is both powerful 

and efficient. However, this integration is not without its challenges. Proper configuration, 

understanding of the underlying principles, and continuous monitoring are crucial to harnessing 

the full potential of this combined solution. As virtual networking continues to evolve, solutions 

like OVN and DPDK will play a pivotal role in shaping the future, ensuring that networks are not 

only flexible and scalable but also high-performing and efficient. 

9. Conclusion 

The realm of virtual networking has witnessed a transformative evolution in recent years, driven 

by the confluence of technological advancements, shifting business needs, and the relentless 

pursuit of efficiency and scalability. At the forefront of this transformation is Open Virtual 

Network (OVN), a solution that encapsulates the aspirations and challenges of modern virtual 

networking. 

OVN's promise to deliver advanced virtual networking capabilities, from logical switches and 

routers to intricate security provisions, represents a significant departure from traditional 

networking paradigms. Its integration with platforms like OpenStack and Kubernetes 

underscores its versatility, catering to both VM-based and containerized environments. 

Furthermore, its synergy with technologies like the Data Plane Development Kit (DPDK) 

showcases its commitment to high performance, ensuring that virtual networks are not just 

flexible but also robust and efficient. 

However, as with any technology, OVN is not without its challenges. From scaling 

considerations in large deployments to the intricacies of integrating with vendor-specific 

implementations, OVN's journey is a testament to the complexities of marrying innovation with 

practicality. Yet, these challenges also highlight the vibrant ecosystem surrounding OVN, where 

issues are identified, discussed, and solutions are collaboratively developed. 

The exploration of OVN's role in Network Function Virtualization (NFV) environments and its 

significance in multi-cloud and edge computing scenarios paints a picture of a solution that is not 

just relevant for today but is also poised to shape the future. As the boundaries between physical 

and virtual, central and edge, hardware and software continue to blur, solutions like OVN will be 

instrumental in navigating this uncharted territory. 

In closing, OVN embodies the spirit of innovation in the virtual networking domain. Its journey, 

marked by achievements, challenges, collaborations, and continuous learning, offers valuable 

insights for stakeholders, from network architects to business leaders. As we stand on the cusp of 

a new era in networking, OVN serves as both a beacon and a compass, illuminating the path 

forward and guiding us towards a future that is interconnected, efficient, and boundlessly 

promising. 

ACRONYMS 

SDN - Software-Defined Networking 
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NFV - Network Function Virtualization 

VNF - Virtual Network Function 

VM - Virtual Machine 

KVM - Kernel-based Virtual Machine 

QEMU - Quick Emulator 

DPDK - Data Plane Development Kit 

OVS - Open vSwitch 

OVN - Open Virtual Network 

API - Application Programming Interface 

OSI - Open Systems Interconnection 

HTTP - Hypertext Transfer Protocol 

HTTPS - Hypertext Transfer Protocol Secure 

TCP - Transmission Control Protocol 

IP - Internet Protocol 

IPv4 - Internet Protocol Version 4 

IPv6 - Internet Protocol Version 6 

LAN - Local Area Network 

WAN - Wide Area Network 

VPN - Virtual Private Network 

DNS - Domain Name System 

VNF - Virtual Network Function 

VM - Virtual Machine 

KVM - Kernel-based Virtual Machine 

QEMU - Quick Emulator 

DPDK - Data Plane Development Kit 

OVS - Open vSwitch 

OVN - Open Virtual Network 

API - Application Programming Interface 
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