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•	 Open vSwitch - This production quality, multi-layer 
virtual switch is designed to enable massive network 
automation through programmatic extension, while 
offering continued support for standard management 
interfaces and protocols7. 

•	 OpenStack – A collaboration of developers and cloud 
computing technologists, OpenStack open source  
software controls large pools of compute, storage,  
and networking resources via a dashboard and the 
OpenStack API, and also works with popular enterprise 
and open source technologies8. 

•	 Open Network Operating System (ONOS) - A  
collaboratively developed SDN Operating System for 
service providers, that delivers the scalability, high 
availability, high performance, and abstractions service 
providers need to easily create new applications and 
services9. ONOS recently announced it has developed 
an open reference implementation for its Central Office 
Re-architected as Data Centre (CORD) concept10.  
CORD is a collaborative effort to bring cloud, SDN  
and NFV to service provider networks. Its service  
provider partners include AT&T, China Unicom,  
NTT Communications, SK Telecom and Verizon. 

7  Open vSwitch, “Production Quality, Multilayer Open Virtual Switch,” http://openvswitch.org/

8  OpenStack, “Open source software for creating private and public clouds”, https://www.openstack.org/

9  ONOS, “ONOS is building a better network”, http://onosproject.org/

10	 Lightwave, “ONOS develops open CORD reference implementation”,  
http://www.lightwaveonline.com/articles/2016/03/onos-develops-open-cord-reference-implementation.html

Figure 2 - CORD Framework

Central Office as a Data Centre
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The open networking ecosystem is being fostered by the 
efforts of several organisations, too. They include: 

•	 Open Daylight - a collaborative open source project 
creating a framework to accelerate the adoption of SDN 
and create a solid foundation for NFV11. 

•	 Open Networking Foundation (ONF) – a user- 
driven organisation dedicated to the promotion and 
adoption of SDN through open and collaborative 
standards development, which also introduced the 
OpenFlow standard12.

•	 Open Compute Project – a collaborative community  
focused on redesigning hardware technology  
to efficiently support the growing demands on  
compute infrastructure13. 

The more SDN and NFV they have deployed and the  
more open their networks are, the less service providers 
need to depend on chassis-based hardware systems or 
worry about vendor lock-in issues, both of which stymie 
the evolution of profitable business models. 

Open networks also support open, programmable APIs. 
Programmability enables multiple parties to collaborate 
with one another to speed up service velocity. Working 
together, third parties, vendors, and service providers with 
great ideas can design, develop, and deploy timely and 
profitable new apps for customers. 

11	 Wikipedia, “OpenDaylight Project,” https://en.wikipedia.org/wiki/OpenDaylight_Project

12	 Open Networking Foundation, “ONF Overview”, https://www.opennetworking.org/about/onf-overview

13	 Open Compute Project, “About OCP,” http://www.opencompute.org/about/

Figure 3 - Future Programmable Networks Framework

Future - Programmable Networks
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Equipped with SDN and NFV, tomorrow’s access  
networks will more closely resemble data centre  
networks than legacy networks thanks to the reduced 
OpEx, increased service levels, and unlocked networks  
the two technologies enable. 

For example, SDN- and NFV-equipped Next-Generation 
Broadband Access Networks will incorporate features 
such as OpenFlow and service chaining, which will enable 
service providers to rapidly create and support new 
service models and support expanded service offerings 
through cloud peering capabilities. Both features will 
allow service providers to be very responsive to the  
changing market demand.

Future networks also will offer significant operational 
benefits to service providers. Those benefits include  
centralised policy management with virtualised  
residential gateways (vRG) and virtualised customer 
premises equipment (vCPE). 

The implementation of network self-optimisation and 
real-time analytics will go a long way toward improving 
customer satisfaction and reducing expensive service  
calls and truck rolls. These innovations will enable future 

networks to do a better job of proactively managing  
element resources through advanced troubleshooting.  
In addition to taking good care of customers, this will  
impact service providers’ bottom lines positively. Time 
that used to be spent managing their networks and 
responding to trouble tickets will be spent on profitable 
efforts such as creating and selling new apps and  
services to customers.

 Likewise, Next-Generation Broadband Networks’ support 
of multi-domain, multi-vendor programmability enables 
service providers to truly embrace a best-of-breed, app-
based approach which maxamises the customer  
experience. Future networks’ vendor neutral architectures 
will unlock single-vendor scenarios that have hindered 
service provider innovation for decades. 

As their networks evolve, so will service providers and 
their business models. SDN and NFV provide a unique 
opportunity to serve their own interests and their  
customers’ demands simultaneously. Only time will 
tell exactly how much service providers will be able to 
accomplish as their legacy networks reach new increasing 
degrees of SDN and NFV saturation. The sky may well  
be the limit.

Figure 4 – Next-Generation Broadband Access Network

Sample Next-Gen Broadband

Next-Generation Broadband Networks
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