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JOURNEY TO THE HIGH-THROUGHPUT CLOUD

Design Choices for 
Media Delivery from  
a Hybrid Cloud 

Demand for scale, performance, and I/O guide technology 
decisions at iStreamPlanet and Switch Communications 

“In two years our storage 
capacity grew 30-fold 
and compute power grew 
20-fold, and it still wasn’t 
enough. That’s what 
prompted us to move onto 
a cloud. It had become 
increasingly difficult to 
meet this demand in an 
intelligent way.” 

Mio Babic, 
CEO,  

iStreamPlanet

Infrastructure-as-a-Service (IaaS) clouds can help IT teams manage peak-driven 

workloads without overbuying on hardware. But can IaaS clouds provide the 

massive throughput needed for data-intensive tasks such as digitizing and 

publishing high-definition (HD) video in near–real time? 

Mio Babic, chief executive officer of iStreamPlanet, and Jason Mendenhall, executive vice president 
for cloud computing at Switch, say the answer is a strong “Yes.” But they add a caveat. 

“There is no one cloud architecture for everyone,” says Babic, whose company provides multi-
platform managed broadcast solutions. “Different workloads have different sets of requirements, 
and you will have a hard time matching all the requirements with a single solution. You have to 
architect and optimize the software workflow for the cloud, as well as the infrastructure and the 
data center, to get outstanding results.” 

Mendenhall says Switch is rooted in a belief that enterprise needs cannot be satisfied by a 
one-size-fits-all solution, no matter how robust. “Enterprises have very diverse environments,” he 
says. “They might run 1,500 applications, and no CIO can be handcuffed to one solution for all of 
them. Enterprises need choice, flexibility, and standards so they can run their private clouds and 
have a secure path to a variety of public clouds.” 

Switch provides colocation, connectivity, and cloud services for large enterprises and government 
agencies from its 2.2 million square-foot SuperNAP* data center complex in Las Vegas. In addition 
to operating the Switch SuperNAP, Switch created an open environment by bringing together 
dozens of cloud technologies, telecommunications companies, and other vendors to form the 
United States InterCloud Exchange. 

iStreamPlanet has developed its own media workflow software solution and customized it to 
operate in a hybrid cloud environment. Babic runs his company’s private cloud at the SuperNAP 
center and bursts it into a secure, customized IaaS public cloud operated at the center.
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Cloud Drivers: Growth and 
Complexity 
iStreamPlanet’s cloud design grew out of  
its business model. The company serves 
organizations that see business opportunities  
in meeting the rising demand for high-quality 
online content on a range of device types. 
Premium content owners and aggregators work 
with iStreamPlanet to capture, encode, and 
secure high-quality video content such as 
sporting and entertainment events, so they can 
broadcast them live and on demand via the Web 
to multiple platforms and devices. Enterprises 
also turn to iStreamPlanet to digitize and protect 
their live online broadcasts or to encode their 
extensive content libraries so they can make the 
content available for on-demand viewing. 

Established in 2000, iStreamPlanet has had 
growth spurts before—but the demands on its 
infrastructure have exploded in the last three 
years. In 2010, iStreamPlanet was NBC’s 
managed broadcast provider for the Vancouver 
Olympics, using clusters based on the Intel® 
Xeon® processor 5500 series to acquire, 
manage, and deliver nearly 5,000 hours of HD 
Olympic coverage to 24 million unique visitors. 
Now, iStreamPlanet’s technologists deliver 
higher-quality content to greater numbers of 
users on a broader set of devices.

“In 2010, we digitized content for basically a 
PC or a Mac* experience,” explains Babic. “Now, 
consumer expectations are to have that same 
content also flow seamlessly across mobile 
devices, tablets, gaming consoles, on a wide 
variety of over-the-top boxes, and on the 
growing ecosystem of connected TVs. In 2011, 
we did maybe 10,000 hours of live content. In 
2012, we expect to do 20,000 to 30,000 hours 
of content, and 2013 will most likely double or 
triple again.” 

The quality of the content itself is also climbing. 
“Two years ago, our maximum bit rate was 
3.5 Mb/sec—a 720p, 29 frames-per-second HD 
video experience,” Babic adds. “Today, we’re 
encoding three 720 bit rates and adding 1080 
bit rates, and they’re running at 60 Hz, so 
they’re as good as, if not better than, cable 
television quality.” 

In addition to increasing technological 
sophistication and more live events, Babic’s 
team has to accommodate growth from new 
customers eager to bring their content libraries 
online. “We might get a new content partner 
who has 20,000 hours of content they want to 
digitize over the next 15 days,” Babic says. 
“They’re asking how quickly we can assemble 
resources to do that, and every day they don’t 
have that content available online, they’re losing 
money, so you can imagine the pressure.”

These pressures led Babic to an IaaS cloud 
environment. “In two years our storage capacity 
grew 30-fold and compute power grew 20-fold, 
and it still wasn’t enough,” he says. “That’s 
what prompted us to move onto a cloud. It 
had become increasingly difficult to meet  
this demand in an intelligent way, to scale 
dynamically as the demand grows and as  
the demand hits these peaks and valleys.” 

Bursting into a public cloud helps iStreamPlanet 
handle the peaks and fluctuations of live-event 
broadcasting on the Web, and the company has 
implemented storage bursting to meet peak 
demands. The ability to deploy cloud resources 
quickly also helps control costs. “By moving to a 
cloud, we can dynamically spin up a new node 
within a matter of hours instead of three to four 

At a Glance 
Project
•	 Implement a scalable, high-performance 

hybrid cloud for streaming media   

Accomplishments  
•	 Establishing a private Infrastructure-as-

a-Service cloud at the Switch SuperNAP* 
data center 

•	 Digitizing and publishing millions of  
hours of streaming content via a hybrid 
cloud environment

Lessons Learned   
•	 Match the cloud architecture to the 

application requirements. 
•	 Design for scale and connectivity at  

the application, platform, and data  
center levels. 

•	 Apply hardware-aided technologies to 
increase security and protect content. 

•	 Ensure the data center provides the 
density	and	energy	efficiency	to	meet	
rising demands cost-effectively. 

•	 Preserve	choice	and	flexibility	by	 
working with cloud providers who 
emphasize standards.

•	 Take a phased approach to cloud 
computing. In addition to cloud operations, 
look for ways you can use cloud 
technologies to rethink how you create 
applications and deliver services to 
customers and employees. 
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weeks, and tear them back down and repurpose 
them when we’re done,” says Babic. “It’s a 
tremendous advantage to us and our customers.”

Peak Performance and I/O
In choosing cloud technologies for event 
broadcasting and on-demand viewing, Babic’s 
team focused on compute performance, 
memory capacity and bandwidth, and I/O 
throughput. Scale was also a high priority to 
accommodate the company’s growing base of 
customers and the increases in device formats, 
quality standards, and numbers of users. 

Babic’s cloud architecture includes encoding 
servers, which quickly process video feeds in HD 
and encode them at different bit rates for 
different devices, and origin servers, which host 
encoded live and on-demand content. During 
high-visibility live events, the origin servers 
process billions of requests from content 
delivery network (CDN) caching servers, using 
adaptive streaming technology to dynamically 
adjust the experience depending on the 
consumer’s bandwidth and CPU resources. 

“I/O is as precious as gold to us for high-visibility 
events,” Babic explains. “The ability to read the 
data as quickly as possible and hand the data 
out to the CDN servers as quickly as possible  
so they can distribute it across the edge to  
all these clients requesting the same content,  
is absolutely paramount to providing a 
seamless, high-quality, low-latency experience 
on consumer devices.” I/O is also crucial to 

providing a responsive experience for on-demand 
viewing, enabling users to pause or rewind an 
on-demand video with the same immediacy 
they expect from a home DVR. 

When Visible Quality Means a 
Business Advantage
To meet its requirements, Babic’s team makes 
extensive use of Intel® technologies, as do 
nearly all Switch customers, according to 
Mendenhall. iStreamPlanet standardized its 
encoding and origin servers on the Intel Xeon 
processor 5600 series and is upgrading to the 
Intel Xeon processor E5-2600 product family. 
The Intel Xeon processor E5 family increases 
throughput for media workloads through 
capabilities such as an integrated graphics 
processing unit (GPU), Intel® Data Direct I/O 
Technology (Intel® DDIO), which allows direct 
data transfers from storage to cache, and Intel® 
Integrated I/O, which provides integrated 
support for PCI Express* 3.0. iStreamPlanet is 
optimizing its media workflow software to use 
the advanced capabilities of the Intel Xeon 
processor E5 family. 

To further address performance and throughput 
requirements, iStreamPlanet’s servers use 
Intel® Ethernet 10 Gigabit Server Adapters. 
Encoding servers connect directly to an EMC 
storage area network (SAN) that uses the Intel 
Xeon processor 5600 series and Intel Xeon 
processor E5 family as high-performance 
storage controllers. Origin servers use Intel® 
Solid State Drives (Intel® SSDs) as hot caches. 

Together, the technologies enable iStreamPlanet’s 
origin servers to deliver content to CDNs with 
sub-10 ms response times, giving consumers 
a smooth, high-quality experience even with 
high-impact live events. The higher performance 
of the Intel Xeon processor E5-2600 product 
family also allows iStreamPlanet to run more 
sophisticated encoding and error-correction 
algorithms, increasing the quality of the 
viewing experience. 

“It translates to a difference in quality that you 
can easily see, which ultimately gives our 
customers a strategic business advantage,” 
Babic says. “At the end of the day, if 30 
providers have the same piece of content, 
customers are more likely to subscribe to the 
one that looks better when they watch it.”

Securing Content
Protecting the integrity of premium content is 
also a high priority. “The DreamWorks and 
Disneys of the world are not going to spend 
billions of dollars to create these wonderful 
movies and shows and then have them sitting 
in a cloud that’s not highly secure,” Babic says. 
He currently uses the performance of the  

“The biggest inhibitor to cloud computing adoption is going to be 
connectivity—how do you connect to these cloud environments, 
especially as we move into big data? We have one customer with a  
96 PB data environment, all on Intel technologies, and we’re just at  
the beginning of this trend.” 

Jason Mendenhall, 
Executive	Vice	President,	Cloud	Computing 

Switch Communications 

Key Technologies 
•	 VCE	Vblock*	700-MX	platforms:	Cisco	
Unified	Computing	System	(UCS)*	
platforms	based	on	the	Intel®	Xeon®	
processor	E5-2600	product	family,	Intel®	
Ethernet	10	Gigabit	Server	Adapters,	and	
EMC	Symmetrix	VMAX*	storage	systems

•	 VMware	vSphere*	ESXi	and	VMware	tool	set
•	 Intel®	Solid	State	Drives	(Intel®	SSDs)	
•	 iStreamPlanet	Video	Workflow	

Automation Services*
•	 Microsoft	Windows	Server	2008	Enterprise*

The cloud’s elasticity helps iStreamPlanet’s IT team 
quickly	spin	up	resources	to	digitize	high-profile	
events	for	Web	broadcasts	or	encode	an	entire	
content library for on-demand viewing. 
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Intel Xeon processor 5600 series to run media 
encryption software, and is interested in the 
hardware-aided encryption provided by Intel® 
Advanced Encryption Standard New 
Instructions (Intel® AES-NI). 

Babic’s team is also exploring Intel® Identity 
Protection Technology (Intel® IPT) as an 
end-to-end solution, and believes it has the 
potential to provide significant value by 
enabling iStreamPlanet customers to better 
protect their content. “If the device and the 
software allow us to validate that we are 
delivering content to the correct user, that 
would be of tremendous value to our content 
partners, who are very much concerned with 
how their content is distributed,” Babic says.

For the Data Center: 
Connectivity, Density, 
Efficiency 
Babic saw in Switch an enterprise-focused 
provider that could provide high throughput 
for moving large volumes of data into and out 
of its clouds. 

“For us, the ability to move content in and out 
of the cloud as quickly as possible is absolutely 
critical,” he says. “Switch is very sophisticated 
about what it takes to do cloud computing at 
the scale and complexity we’re doing it, and 
how to make private and public clouds work 
seamlessly together. They also have some 
unique connectivity solutions that are very 
important for our business model.” 

Switch identified connectivity as an early and 
persistent challenge. “The biggest inhibitor  
to cloud computing adoption is going to be 
connectivity—how do you connect to these 
cloud environments, especially as we move 

into big data?” Mendenhall says. “We have one 
customer with a 96 PB data environment, all 
on Intel technologies, and we’re just at the 
beginning of this trend.” 

To address the need for large-scale connectivity, 
Switch’s CEO, founder, and chief designer, Rob 
Roy, acquired Enron’s bandwidth arbitrage 
center during Enron’s bankruptcy. “Enron was 
planning to arbitrage bandwidth and had set up 
this massive fibre hub,” recalls Mendenhall. “By 
acquiring it, Switch created the most powerful 
connectivity-buying ecosystem to support the 
movement of these enormous data sets at  
the lowest cost possible. With the InterCloud 
Exchange, we’ve also created a cloud ecosystem 
that gives enterprises the capacity and the 
variety to connect in any way they need to  
their cloud environment.” 

Within the SuperNAP, customers can use 
high-bandwidth cross-connects to burst their 
private clouds or infrastructure into one of the 
public clouds offered by vendors in the 
InterCloud Exchange. 

Density and energy efficiency were also top of 
mind for Roy. “Intel has been doing a great job 
of driving density and energy efficiency into the 
equipment, and Rob designed the SuperNAP 
with that trend in mind,” says Mendenhall. 

Switch uses patented technologies to support 
up to 1,500 watts of power consumption per 
square foot in the data center, compared to a 
traditional data center that Mendenhall says 
typically maxes out at 250 watts. “We also have 
84 megavolt amps of uninterruptible power 
supply,” he adds. “Rob has built the world’s most 
efficient, commercially available, high-density, 
ultra-scale data center.” 

Preparing for a  
Fast-Changing Future 
Mendenhall and Babic are happy with their 
accomplishments to date, but say cloud 
technologies must continue to advance if 
enterprises are going to keep up with the 
growth to come.

“Over the next two to three years, we’ll be looking 
at tens of thousands of live linear channels, and 
hundreds of thousands of hours of on-demand 
content being digitized on a daily basis,” Babic 
states. “To handle this much traffic, we’ve got 
to get to the point where the cloud really 
becomes a utility—so it’s cost-effective, it  
can scale dynamically and transparently, with 
effective elasticity on demand, so that digitization 
and protection happen seamlessly in the 
background. Our stance is: give me as much 
computer power as you possibly can, and allow 
me to scale dynamically as the demand comes in.” 

For his part, Mendenhall urges enterprise  
IT leaders to take control of the cloud 
conversation, and to look beyond cloud as 
simply an operating model. “There’s a lot of 
confusion right now, so it’s important for the 
IT guys to set the framework with their 
business leaders about what they’re doing  
in the cloud and what their goals are,” he 
suggests. “Then, as you look down the road, 
you can start thinking more about using  
cloud technologies as a new way of writing 
applications that can self-heal, self-scale, and 
have self-resiliency, so they can expand and 
contract based on need. It’s this next layer 
down that gets really exciting and powerful.” 
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