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Over the last few years, the television world has gone 

through a radical transformation. Gone are the days when 
consumers would leave work, come home, and sit down to 
enjoy a full night of entertainment on their living room TVs. 
Today’s consumers are now watching a mixture of live, VOD, 
catch-up TV, and other advanced services, such as OTT, on an 
ever-increasing number of devices, including smartphones 
and tablets. As consumer demand for video content anytime, 
anywhere, on any device continues to grow at an increased 
pace, pay-TV operators are seeking content delivery network 
(CDN) solutions that are more efficient and flexible to speed 
up the time to market for new services, and decrease capital 
and operating expenses.  

This paper examines the benefits of a software-based 
approach to content delivery allowing the use of off-the-shelf 
hardware. In addition, the paper looks at network functions 
virtualization (NFV) and software-defined networks (SDN), 
which are key trends for OTT video delivery. 

 

 

 

Elements of this white paper have been published in TV Bay Magazine: issue 90.
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The OTT video delivery system 

An OTT video delivery system consists of an array of 

video servers that are able to store and stream content 

according to different formats defined by standards 

(e.g., HLS, HSS, HDS, and MPEG-DASH).  

Usually, there is an origin server, located in the head-

end, which references all of the VOD content and ingests 

the live TV channels. It features a massive amount of 

storage and has limited streaming capabilities.  

Several edge servers are located closer to the end-users. 

These are used as repeaters for live content and as 

caching servers for VOD. They have a smaller storage 

capability but a much greater streaming performance. 

A management system allocates the streaming requests 

to the right server, manages the network topology, deals 

with geolocation, interfaces with the portal, and allows 

operators to monitor the complete system. 

Finally, an analytics server is generally used to gather 

information about the usage patterns of the system for 

troubleshooting, capacity planning, monitoring, and 

marketing purposes. 

 

 

 

 

 

 

 

 

 

 



www.broadpeak.tv 
 

Page 4/8 

 

The benefits of using off-the-shelf hardware 
for these equipment 

Traditionally, the content delivery chain has included a 
variety of proprietary, hardware-based systems. 
However, as operators look to deliver more content to 
more devices, and more affordably, a software-based 
approach, implying portability on off-the-shelf hardware, 
is emerging as the ideal solution.  

 Because hardware vendors like IBM-Lenovo, HP or 
Dell are devoting continuous efforts to improve the 
performances of their appliances and to reducing 
their energy consumption,  technology providers who 
rely on these platforms can take advantage of these 
improvements at no cost and therefore focus their 
resources on the development of their own software.  

 Costs are lower when there are several hardware 
providers to choose from, all of whom are dealing 
with high volumes, and can thus offer cost-effective 
appliances. 

 Flexibility is another key benefit. Using off-the-shelf 
hardware, the purpose of hardware can be changed 
easily. For example, an encoder can be transformed 
into a streaming server, or a streaming server into an 
analytics server, with the possibility of mixing the 
software vendors.  

 In addition, upgrades are easy. Generally, all that’s 
required is a simple software reinstall as opposed to a 
costly hardware swap. This aspect of software 
empowers the service provider sourcing department 
by reducing adherence to a specific CDN technology 
vendor. 

 Separating hardware and software also brings 
business flexibility, offering the possibility to 
dissociate the provisioning of the hardware and the 
delivery of the CDN software, leading to faster 
system deployments. 

 Maintenance is made easier, as big providers are 
more likely to have spare parts and dedicated local 
support.  

 In addition, a pure software approach allows specific 
workflow optimizations to extend the lifetime of the 
components. Often, proprietary hardware vendors 

design the performances of their servers based on 
the capability of streaming several tens of Gbps per 
unit. But this is useful only when an operator’s 
network is capable of globally handling a huge 
bandwidth. Moreover, this performance can be 
reached at the expense of the lifespan of the 
equipment.  
 
A superior approach is to make the system more 
efficient by setting up workflows that will make the 
best use of cost-effective equipment. For example, 
this approach allows operators to preserve a 
resource such as SSD storage. These disks, which are 
able to achieve a high throughput, can be found in 
both off-the-shelf and proprietary hardware, but can 
only handle a limited number of “write” cycles. 
Optimizing the workflow to limit the usage of these 
components is done at a software level and greatly 
reduces their wear down.  

 

 

 

 

 

 Eventually, the possibility of virtualizing a part or the 
totality of the system is only possible when a pure 
software approach has been adopted. 

Virtualization applied to the OTT video 
delivery field 

By deploying a CDN solution in a private cloud, operators 
can completely virtualize content delivery. From a 
technical standpoint, it is more or less easy to virtualize 
a CDN architecture. An operator merely needs to 
provision blade centers, storage, processing power, and 
connectivity in a cloud-based data center.  

A software-based CDN solution is naturally a better fit 
for virtualization than a proprietary hardware-based 
solution. In order to define a reliable CDN architecture, it 
is important to adopt a flexible approach that allows 
operators to deploy an application based on cost-
effective off-the-shelf hardware, as opposed to using 
video servers that are capable of streaming tens of Gbps 

“As operators look to deliver more 
content to more devices more affordably, 
a software-based approach is emerging 
as the ideal solution.” 



www.broadpeak.tv 
 

Page 5/8 

 

but will impact the content and customer experience 
should a failure occur. 

The benefits of virtualization 

 The biggest benefit is reduced capital expenses 
through cost savings in terms of hardware, since 
resource sharing with other functions is possible. 
These functions can be related to content delivery 
(e.g., load balancing between different servers 
handling different formats, or between packagers 
and streamers) but can also extend to completely 
unrelated processes such as payroll or invoicing. In 
terms of energy and staff, it is much more efficient to 
manage a single IT infrastructure. 

 
Capital expenses are reduced through costs savings in terms of hardware 

since resource sharing with other functions is possible. 

 Migration is also easier. These processes are 
automated in virtualized infrastructure, so there is no 
need to redeploy new instances of the software 
manually. 

 System robustness is another benefit. The cloud has 
built-in capabilities for duplicating content, which is 
beneficial for disaster recovery. If one virtual server 

fails, another server located hundreds of kilometers 
away can automatically take over. 

 Another advantage is scalability, or seamless growth 
management. Adding more storage or additional 
processing power can be achieved in just a few clicks. 
In comparison, sourcing dedicated hardware can take 
weeks. 

 
Virtualization enables scalability 

 Utilizing a private cloud-based CDN solution, 
operators can adopt a hybrid approach to OTT video 
delivery in which some components, like the 
management system and the analytics, as well as the 
On-Net streaming servers, are kept in-house to 
maximize security and control while the streaming 
servers for off-net delivery are deployed outside the 
organization in the public cloud, closer to end-users 
for optimal performance. 

 In addition, virtualization platforms provide advanced 
monitoring tools that enable operators to natively 
supervise all the modules of the system. 

The greatest challenge with virtualization is that the 
operator must be able to appropriately allocate 
applications to the resources.  

For example, it is not efficient to run virtual machines 
hosting applications that will face peak consumption at 
the same time on the same hardware. The performances 
will be degraded in this case, and the virtualization will 
have brought no benefit to the operator. Planning, 
based on the similarities between applications, must be 
done carefully to fully benefit from virtualization. Once 
this is done, operators can truly capitalize on the 
flexibility of this approach. 
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Frameworks for Cloud-based Network 
Infrastructures 

Network Function Virtualization (NFV) and Software 
Defined Networks (SDN) have emerged as two popular 
frameworks designed to help operators transition 
toward an open, software-centric network 
infrastructure.  

Network Function Virtualization 

The idea behind NFV is to replace hardware network 
equipment such as routers and switches with software 
running on off-the-shelf servers. This allows operators to 
reduce the number of machines deployed in a network 
to support a service.  

ETSI, the European Telecommunications Standards 
Institute (ETSI), is responsible for standardizing the 
protocols and, if necessary, the workflows at stake. 
Some documents are already available, and we can 
expect to see the finalization of the first step of the work 
in 2015. Within the industry, NFV is mainly receiving 
support from network operators and carriers.  

 

 

NFV allows operators to reduce the number of machines deployed in a 
network to support a service. 

 

Software Defined Networks 

SDN, on the other hand, is based on the concept of 
separating the control plane and the data plane, 
replacing standard network protocols with centralized 
software applications, and programming the behavior of 
the network components. The objective is to boost 
innovation by making the switch to a new network 
configuration simple and fast. OpenFlow is the 
communication protocol defined within the SDN 
framework that specifies the organization and the way 
that streams are controlled.   

 

 

The objective of SDN is to boost innovation by making the switch to a new 
network configuration simple and fast. 

 

NFV vs SDN? 

While NFV and SDNs are sometimes considered 
competing approaches, they should be seen as 
complementary since they do not cover the same scope: 
NFV is about the virtualization of network functions 
while SDN is about automating and orchestrating the use 
of these functions. It is therefore possible, but not 
compulsory, to combine both NFV and SDN approaches. 
The benefit of combining them is to have a self-
supported system with automated workflows that can 
allocate and de-allocate resources based on the current 
needs.  

Both frameworks are relatively new to the market; 
however, SDN is more established since specifications 
already exist. It is easier to implement an SDN network 
strategy within an organization since the scope of the 
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covered functions can be limited. On the other hand, 
NFV requires a larger consensus between several 
operators and providers to be implemented, which is 
more time-consuming. 

One trend we are seeing is that the industry is currently 
moving faster than the standardization process for these 
models. Thus, it’s likely that some operators will 
establish a virtualization strategy and will not wait for 
the standard to implement it. The requirement for 
virtualizing the video delivery process is greater in areas 
of the world where the uptake of services is fast. 
According to a recent Nielsen report, this is the case in 
the APAC region, where the highest growth rates for OTT 
consumption are found. 

Content Delivery Networks and NFV 

ETSI has already referenced CDN as a use case covered 
by the scope of NFV. The objectives are to be able to 

reallocate the resources used by the streaming servers 
to other tasks when the peak hour is over, host several 
CDN solutions on the same hardware, have more 
flexibility in allocating streaming resources based on 
consumption, and to launch new wholesale models with 
the possibility for content providers to rent CDN 
capabilities directly from the operators. The latter 
approach is already being deployed by operators around 
the world. Using this type of CDN solution, operators can 
make their CDN available to content providers directly to 
separate the CDN topology and servers. 

The main target of the NFV approach is not to improve 
the quality of content delivery but rather to decrease its 
cost by mutualizing hardware and using off-the-shelf 
equipment. For example, in the case of a CDN, one could 
replace dedicated hardware capable of streaming 80 
Gbps with two off-the-shelf machines capable of 
streaming 40 Gbps costing less than half the price each.  

 

 

 

As operators around the world try to keep up with the growing consumer 

demand for video content anytime, anywhere, on any device, an off-the-shelf 

hardware and software approach compared with a proprietary hardware 

method is the ideal solution for OTT video delivery. Software-based video 

delivery brings increased flexibility, efficiency, and cost savings to operators, 

opening up the opportunity for a completely virtualized infrastructure. 



 

 

Broadpeak designs and manufactures video delivery 
components for content providers and network service 
providers deploying IPTV, cable, OTT, and mobile services. Its 
portfolio of solutions and technologies powers the delivery 
of movies, television programming, and other video content 
over managed networks and the Internet for viewing on any 
type of device. The company’s systems and services help 
operators increase market share and improve subscriber 
loyalty with superior quality of experience.  

Broadpeak supports all of its customers worldwide, from 
simple installations to large delivery systems reaching 
capacities of several million of simultaneous streams. 

Broadpeak systems leverage the long legacy of Technicolor’s 
excellence in broadcast and broadband content delivery 
from where the founders and technology originated.  

Broadpeak is headquartered in Rennes, France. 
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