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Broadcast Media, Video over IP and Workflow Virtualization 

How the broadcast television industry can leverage cloud concepts and technologies to address 

mounting strategic and operational business challenges. 

By Thomas Kracz  

Sequencia Technologies 

 

The broadcast media industry is in a state of chaotic flux, its aging business model under relentless 

threat from all directions. Netflix recently reported that its customers watched four billion hours of 

streaming video in the first three months of 2013, which would make it the most-watched cable 

television network, if it were one.1 New services, such as Dish Network’s Hopper, are challenging the 

traditional broadcast advertising model by offering network programming free of commercials.1  And 

tiny start-up Aereo is capturing free broadcast signals, uploading them to the cloud, and offering a cut-

rate subscription service to consumers who can view them on line.2  

Broadcast network viewership is in an unusually sharp decline; ratings in the 18- to 49-year-old 

demographic fell 17% last winter compared with the prior winter.3 In response, advertisers have been 

moving dollars to cable and to over-the-top providers. The drop in advertising revenues has hit profits at 

all major networks. 

Meanwhile, broadcasters are struggling with how best to deliver mobile content across multiple devices. 

Mobile video is now an essential service requirement driven by consumer demand, but the revenue 

model is unclear. Mobile advertising revenue in the U.S., which grew 78% to $2.8 billion in 2012, still 

                                                           
1
 Carr, D. (April 14, 2013). More Cracks Undermine the Citadel of TV Profits.  The New York Times.  Retrieved from 

http://www.nytimes.com 
2
 Salmon, F. (April 22, 2013).  Aereo and the death of broadcast TV. Reuters.  Retrieved from 

http://www.reuters.com 
3
 Stelter, B. (May 12, 2013).  As TV Ratings and Profits Fall, Networks Face a Cliffhanger.  The New York Times.  

Retrieved from http://www.nytimes.com 
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amounts to only 8% of digital advertising revenue,4 yet broadcasters must invest in the nascent 

technology required to support mobile video delivery or risk alienating a key demographic. 

Businesses in most aging industries face similar issues. They must continue to grow while fending off 

new threats and challengers.  They must be flexible, trying out new product and service ideas and 

deciding quickly which ones are working and which are not.  And they must implement and deliver new 

products quickly and efficiently, using minimal funds, to maintain or improve profitability.  

For broadcasters, profitability boils down to 

turning resources – in the form of CAPEX and 

OPEX – into revenues.  Quickly. And cheaply.  

But in traditional broadcast facilities, the 

resources required to generate those 

revenues – hardware, software, and people – 

are unable to expand and contract in 

response to changing demand. To meet 

estimated peak demand and processing 

needs that occur infrequently, if ever, 

broadcasters must overprovision their 

systems. Even if their estimates are accurate 

and they realize a profit, the equipment sits 

wastefully idle the majority of the time.  And 

beyond the short-term demand cycles, long 

term sustainability also requires the ability to 

invest in an infrastructure that can be flexible to accommodate major technology shifts without 

requiring entire facility replacement.    

What the broadcast industry needs is an operating environment based on new “cloud” technology. 

Cloud technology – private clouds in particular – can help convert resources into revenues by 

transforming the operating environment to one that is: 

 Virtualized.  Virtualized hardware frees applications and services from specific, specialized 

hardware, which reduces expenses and bottlenecks and promotes more efficient processing 

potential. 

 Networked.  Streaming video over IP, rather than as HD-SDI over fixed cabling, provides the 

flexibility to change workflow and video stream routes quickly and easily in response to changing 

circumstances. 

 Software-based.  Hardware independence maximizes flexibility, efficiency, and cost savings. 

 Geo-diverse .  Systems everywhere can work together to provide increased efficiency for a higher 

level of fault tolerance 

                                                           
4
 Winslow, G. (January 7, 2013).  Mobilizing the TV Business Remains a Challenge.  Broadcasting & Cable.  

Retrieved from http://www.broadcastingcable.com 

   Figure 1:  Transformation from Current to Future Broadcast System 
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 Application-aware. The system 

tracks the state of its 

applications and automatically 

reconfigures system resources 

to respond to changing 

conditions. 

 Automated.  The system can 

launch and manage itself with 

minimum manual intervention. 

 Lightly Integrated.  Because the 

upper-level (application) layers 

are independent of the 

hardware and software 

infrastructure (compute, 

network, and storage 

resources), the system can 

respond to changes without 

software modification. 

 Elastic.  Flexible and efficient 

enough to handle peak load 

without overbuilding the 

system. 

 Reliable and Secure.  Isolated 

private clouds naturally protect broadcast operations from external access without compromising 

quality and efficiency. 

Such a broadcast system would create the most efficient match between resource deployment and 

expenditures -- in the form of OPEX and CAPEX -- and the demand for those resources.  

Getting to the Future 

Achieving the benefits of the future broadcast system requires an architectural paradigm shift. Today, 

broadcast environments are designed from the bottom up:  First calculate peak load; then choose 

hardware and software products (specific servers, hypervisors, and operating systems) with which to 

build the infrastructure; next, purchase the number and configuration of systems needed to handle the 

estimated peak load; and finally, design and build applications that work with the infrastructure.  

In contrast, Sequencia’s Services to the Cloud (S2C) migration methodology is based on completely 

decoupling the applications that provide broadcast’s essential services from the physical infrastructure. 

These groups of applications (Cloud Application Services), which run in a cloud-based environment, 

share the hardware and software resources provided by the infrastructure without having to know 

anything about the infrastructure. The applications are isolated from the hardware and software 

infrastructure by two layers:  

Figure 2:  Application Systems and the Operational Metamodel 
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1. The Cloud Management Software layer, which includes orchestration tools, hypervisors, workflow 

automation software, and resource managers that communicate directly with the physical 

infrastructure; and 

2. The Operational Metamodel layer, whose objects represent cloud application service resource 

requirements, and the operational and business policies (for example, priority of one service over 

another) that must govern an application’s use of infrastructure resources.  

Those abstraction layers enable high-level broadcast applications to function in a hardware-independent 

manner, and allow physical resources to be efficiently allocated to those applications in real time, in 

response to continually changing conditions. Efficient use of resources promotes cost savings. 
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What Does This Mean for Broadcast? 

Cloud technologies, application services, and the metamodel concept may be applied to broadcast 

systems to design architectures that will better align costs with demand.  At Sequencia, we are helping 

broadcast clients design cloud-

based solution architectures and 

migrate their network and 

station operations to private and 

hybrid cloud designs. Figure 3 

shows a cloud based play to air 

system for a single station. Air 

and primary traffic (scheduling) 

are coming from the East site, 

protect and backup traffic from 

the West site.  Inbound and 

outbound video feeds are 

delivered over IP using a 

nationwide backbone. The final 

stream leaving this cloud will be localized and 

ready for air.  With the addition of IP 

streamers, this cloud can also originate over-

the-top IP versions to the network and local 

signals. In a multi-tenanted design, multiple 

stations are all housed in the same facilities, 

so the broadcaster can economically produce 

as many network feeds as desired.  That 

allows for customization of promotions and 

advertisements on a far more granular basis. 

Each station, and the network itself, occupies 

its own container, a secure slice of a private 

cloud platform (Figure 4). The stations share 

the resources underneath them, but are 

totally protected from each other.  Even the network traffic is encrypted. The applications in the 

containers can vary from station to station.  Some just want to share a national archive, some want to 

do play to air from the private cloud, some will add in digital asset management and asset 

transformation tasks.  Many will to move edit operations to this private cloud as well.   Ultimately, every 

broadcast operation can be migrated onto this platform, including common IT and administrative 

applications. 

 

Figure 3: Cloud-based Play to Air System 

Figure 4: Broadcast Use Case Common Infrastructure 
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Are There Real Financial Benefits? 

At Sequencia, we have partnered with a leading supplier of cloud-based play to air systems to analyze 

the Total Cost of Ownership (TCO) of broadcast systems based on private cloud technology. We 

evaluated their existing hardware based system, translated its functions into a virtualized environment 

and did the math to factor in cloud overhead and the additional software needed to create a cloud. We 

analyzed TCO for both Media Asset Management (MAM) and Play to Air (PTA) Systems. Figure 5 below 

shows the savings in TCO (CAPEX and OPEX) as well as three and five year returns for both systems.  The 

savings and returns 

are impressive, 

even after adding 

geo-redundancy. 

It’s important to 

note that PTA is a 

fairly static 

application - it 

doesn’t really share 

resources, is CPU 

intensive, and may 

require as many as 

18-24 cores to 

operate a single HD 

channel. And it 

requires five 9’s 

uptime, so a redundant play out channel is a must. But the evidence is clear: Transitioning to a geo-

redundant private cloud for PTA and MAM shifts from a CAPEX-based model to a more flexible OPEX-

based one, significantly reduces costs and improves resiliency. It also establishes a new platform to 

migrate additional systems such as editing, rendering, transcoding, and archiving, all of which will have 

additional TCO benefits. 

Keep in mind these are just raw cost savings.  They don’t factor in other less quantifiable benefits such 

as how a private cloud architecture will allow for quicker, easier technology adaptation.  For example, 

architectures that broadcasters are building out today to support 4K content should be virtualized and 

based on common infrastructure components separated from the software layer, which will facilitate an 

upgrade to support 8K content in the future.  Likewise, a private cloud architecture has the potential to 

improve uptime by offering greater flexibility in implementing true geo-diversity and/or establishing 

back-up and recovery systems. 

Sequencia’s Migration Path:  Services to the Cloud (S2C) 

How does this complex system get designed, built, and phased in? How long will it take? How will the 

new technology stack up to delivering five 9s video services? And, perhaps most importantly, can it 

show a real return quickly?  

Figure 5: Digital Asset Management Total Cost of Ownership Analysis 

1 Station PTA 10 Station PTA 20 Station PTA MAM

CAPEX Hardware Savings 25% 46% 48% 21%

OPEX Floor Space 0% 0% 0% 50%

Electrical and Cooling -69% -18% -15% 69%

Hardware Maintenance 64% 75% 76% Est. 50%

ROI 3-year returns 11% 118% 121% 61%

5-year returns -21% 76% 77% 64%

1) A station is defined as 1 SD, 2HD, 1 Mobile Channel.

5) Hardware Maintenance redution on MAM is an estimate.

3) The ROI is the return on investment for that portion of the savings which funds virtualization.

Cost Analysis Traditional PTA and MAM vs. Virtualized

2) Additional software, such as VMWare is required for the private cloud solution.

4) For PTA, floor space is a wash, and cooling/electrical is negative until  higher channel counts are reached.
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Sequencia offers a full migration methodology, called S2C. It starts with gaining insight into your current 

broadcast operation and business objectives; continues with the design phase during which Sequencia 

writes detailed network and security plans, infrastructure and application standards; moves to the 

development of the architecture and the engineering phase, and finishes with deployment and 

optimization (Figure 6).5 Each 

stage’s deliverables affirm the 

plan or indicate needed 

adjustments, and provide the 

foundation for the next 

phases.  

Sequencia is currently 

employing this methodology 

with a number of major 

customers, all at various 

stages.  For one customer, we 

are developing a baseline 

cloud-based reference 

architecture for voice, video 

and data services, including a 

supporting TCO analysis. For 

another, we are developing a proof of concept play to air system for a single station, with a local private 

cloud. The “cloud” is in a rack right next to the legacy system, and the legacy system will continue to 

function as the tertiary backup.    

The reference architecture, TCO, and proof of concept are three core deliverables of the methodology. 

The reference architecture provides the technical blueprint and establishes the baseline for determining 

costs and benefits, which are represented in the TCO. The proof of concept establishes the credibility of 

the cloud architecture for a particular application, or set of applications, and tees up the migration 

program for a quick win, which is financially justified in the TCO. Quick wins are critical; no one has an 

appetite for five year programs.  

The Integration Tax 

While existing cloud technology reduces CAPEX migration, maintenance and operation of broadcast 

applications in a cloud-based environment requires the support of a team of highly skilled infrastructure 

experts who understand infrastructure technologies like VMWare, EMC Ionics, and Cloud Stack; 

networking; and security; not to mention a team of application experts. Just adding a new application to 

a private cloud, provisioning or expanding the system, upgrading or changing a configuration can be 

labor intensive and very costly. Because the process is manual and touches the infrastructure, it requires 

the help of these expensive professional support resources. And none of them knows the entire system, 

so an in-house engineer must coordinate the technical work, and a project manager is often required as 

                                                           
5
 For more information on the Sequencia S2C methodology, see Don’t Pave the Cloud Path (January 2013). 

Figure 6: Sequencia S2C Methodology 
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well. We call this the cloud “integration tax” – the internal and vendor professional services costs that 

can be two to three times the technology costs. 

It may also require some automation to coordinate. Script-based orchestration systems, Run Book 

Automation (RBA) tools, and other utilities can make this a little easier, but they don’t scale well, and 

they require continuous maintenance with every software upgrade or configuration change. To reduce 

the integration tax burden meaningfully, future broadcast systems architectures must be designed with 

more robust automation and orchestration layers, particularly at the application layer.  At Sequencia, we 

are building a product specifically for modeling and implementing the Operational Metamodel layer, 

called Genesys, which will be the subject of a future white paper on broadcast media and the cloud.   

Genesys is the missing link in automating large scale virtualization deployments without suffering from 

the OPEX burdens of this “integration tax”. 

About Sequencia Technologies, Inc. 

Sequencia is leading global broadcast, cable and telco operators into the Private and Hybrid Cloud 

Virtual Services era. Sequencia provides software products and services which reduce the cost of 

implementing private cloud services up to 50% by automating private cloud services which minimize the 

manual operations required. Sequencia software employs an open architecture to abstract the complex 

systems currently used for storage, networking, compute and security onto our standardized, virtual 

private cloud service platform. Sequencia is infrastructure and application vendor agnostic and works 

with any and every solution provider in the marketplace.    Our services and products help customers  to 

not only reduce time to service from months to days, but also to dramatically cut complexity and cost 

when migrating existing and new applications into their private and/or hybrid cloud designs. 

Our industry-leading executives and engineers came from the world's leading broadcast, cable, 

technology firms and corporate strategy execution companies. Sequencia helps our customers avoid the 

hidden systems integration tax for configuring and implementing private cloud services. We engage with 

our customers at any stage of their migration to their private cloud to design, to implement and manage 

their entire private cloud implementation lifecycle. Sequencia executives and engineers were 

responsible for developing the first network hypervisor in cloud through their work at LineSider 

Technologies (2010 Cisco acquisition), as well as delivering some of first Infrastructure-as-a-Service 

clouds. 

Sequencia provides services to design, architect, engineer, deploy and help optimize Private Cloud 

systems. Our services combined with our Genesys™ cloud automation system provides a long term 

strategic cloud road map and roll out plan that allows customers to achieve their cloud strategies based 

on their optimal timelines and budgets. We provide our customers with an open architecture, virtual 

service platform that frees them from vendor lock in and supports future cloud services. The combined 

effect of Sequencia services and Genesys is to reduce the cost of migrating applications into elastic 

virtual cloud services running in Private Clouds. 

Thomas Kracz is Managing Director of Advanced Services at Sequencia Technologies.  He can be reached 

at tkracz@sequenciainc.com. 


