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Big Data 
Needs Big Pipes

With data playing an increasingly important role in business success, companies are seeking faster, more 
reliable, and more flexible connections to put the information in their data centers to good use.
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Building Big Pipes
Better Data Center Access:

forBig Data
The demand for data by businesses and consumers has 

exploded in the past few years, and all predictions indicate that we 

haven’t seen anything yet.

Two areas will be among the primary drivers for this growth: mobile 

and big data. Both areas are expected to push massive increases in 

data demand. How big will the growth in mobile data consumption be? Accord-

ing to a report by Cisco, in 2012 a total of 1.2 exabytes of data moved across the 

mobile networks around the globe (that is 1.2 million terabytes, to put it in terms 

anyone who has purchased a hard drive recently can understand). 

http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/white_paper_c11-520862.html
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By 2015 that number is expected to be a stag-

gering 6.2 exabytes of data. But mobile data is 

just one small part of the overall amount of data 

that will be flowing in and out of data centers.

In 2012, global traffic flowing to and from 

data centers reached 2.6 zettabytes (2.6 billion 

terabytes), also according to a Cisco report. 

By next year that number will have exactly 

doubled to 5.6 ZB, and by 2017 it will be an 

enormous 7.7 ZB. Let that sink in for a second – 

global data center traffic per year will reach 7.7 

billion TBs of data in just a few years. 

All those trillions upon trillions of bits of data 

must get from a business to the data center 

and back again. This data onslaught is having a 

dramatic effect on the network that carries the 

information back and forth.

Options for Moving Lots of Data, Fast
Remote data centers (usually not owned by 

your company and always located away from 

your company) have been around for decades, 

and companies have been leasing network 

connections to them right from the start. 

Telecommunications carriers were the primary 

providers of those connections initially, as they 

had already invested in the backbone fiber optic 

infrastructure.

Telcos sell business network connectivity  

in specific tiers, designated by the letters  

T or DS, based on synchronous optical network 

(SONET) technology. Those letters are matched 

to a number that corresponds to the network’s 

top connection speed, from T1 at 1.5 megabits 

per second, to T4 at 274 Mbps. Consider this: The 

dotcom boom of the late 1990s and through 

the turn of the century was built on the back 

of what is now the lowly T1 line, connecting 

A Can a network deliver what you need next?

http://www.youtube.com/watch?v=MAGosF36x-8
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businesses to their vital data centers somewhere 

else in the world at speeds slower than the 4G 

LTE in your modern smartphone.

The T-class designation isn’t the only way 

you can get network connectivity from a telco. 

Telcos also offer the OC class, which is the desig-

nation used for speeds over the fiber optic lines 

that used to be reserved for the backbone of 

the wide area networks that connect the telco’s 

operations across the country. These days, fiber 

connections can come right into your business 

or home. As a business, it is possible to lease the 

base speed, OC-1, which runs at 51.8 Mbps, or all 

the way up to OC-48, at 2.4 gigabits per second.

Cable providers are the other big provider 

of high-speed connectivity to the data center. 

Cable providers generally sell access based on 

connectivity speed. Like the telcos, however, 

the cable providers do offer tiers of speeds.

Based on either the copper coaxial cable or 

the glass fiber optic cable that brings television 

service to the consumer, the cable providers 

offer what is called Metropolitan Area Network 

(MAN) Ethernet, , using Ethernet connection 

Bits and Bytes
You may have noticed that when talking about connection speeds, we use mega-

bits and gigabits. But when we were talking about overall data center traffic 

above, we use terabytes and zettabytes – bits versus bytes. A byte is a measure 

of data storage capacity, whereas a bit is simply that: a single, digital bit. It takes 

eight bits to define a byte, so to get from connection speed to data throughput 

speed you simply divide by eight.

So a 40 Gbps Ethernet connection to your remote data center would allow you 

a maximum data throughput of 5 gigabytes per second (or 5 GBps – notice the 

upper-case B versus the lower-case b used for referring to gigabits).
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speeds for their sales tiers. Comcast, for example, 

offers small to midsized businesses a type of 

enhanced consumer connectivity service with 

speeds up to 150 megabits per second. For the 

larger enterprises, the company offers a range 

of options, including dedicated access lines 

that can connect at speeds from between 2 

Mbps up to the current top end for Ethernet-

based remote networks, a staggering 40 Gbps.

Faster Future
While there will still be some demand for the 

SONET-based optical network connections, the 

future of connecting businesses to remote data 

centers will be dominated by Ethernet.

With Ethernet, speeds of up to 40 Gbps are 

available to any business that can afford it (and 

are reasonably close to a provider’s fiber in the 

ground), but the current practical top end is 

10 Gbps. Network switch makers already are 

in late testing stages for 100 Gbps technology, 

and some of the MAN Ethernet providers are 

already testing such connection speeds.

In the past 12 months, switch makers like 

Brocade and Ciena have announced major 100 

Gbps network tests. And broadband providers, 

like Sprint, have also announced successful tests 

of networks running at that breakneck pace.

Most businesses, however, feel they have 

no need for that kind of connectivity speed 

and are happy with the equivalent of a T3 line, 

which offers roughly 45 Mbps. For them, there 

soon may be a choice that eliminates the cable 

altogether: 5G wireless.

The next step in wireless carrier tiers will jump 

connection speeds up to an average of 3.5 

Gbps. That would make wireless-based remote 

data center connectivity a practical alternative 

to the copper or fiber coming in to the premises. 

One drawback: 5G networks aren’t expected to 

be online until 2020, although demonstrations 

were performed at the recent Mobile World 

Congress 2014 in Barcelona. 

In the same June 2013 Ciena announcement 

about its 100 Gbps test, conducted with its 

telco partner Sprint, the two mentioned they 

would begin testing an astonishing 400 Gbps 

network within the same year.p

With Ethernet, speeds of up to 
40 Gbps are available to any 
business that can afford it (and 
are reasonably close to a provider’s 
fiber in the ground).

http://community.brocade.com/t5/Ethernet-Switches-Routers/100-Gigabit-Ethernet-GbE-Interoperability-Test-and-Field-Trial/ta-p/1785
http://www.ciena.com/connect/blog/Sprint-upgrades-to-Ciena-100G-to-trial-400G-in-2013.html
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I Want My Reliability: 
Network Needs in Financial Services, 
Healthcare, and Education

Not all network connections to remote data centers are 

the same, and the differences go beyond connection speeds. 

Other factors play a role, including:

Reliability. In a recent UBM Tech study, 61% of respondents 

cited maintaining high reliability and uptime as a major challenge 

they face in connecting to mission-critical, third-party, remote data centers; and 

70% named reliability as a very important factor in selecting their data center 

networking solutions. 

Latency. In the same study, 52% named achieving low latency and high 

response time a major challenge.

Network security. Security is a very important criterion when selecting a 
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data center networking solution, according to 

69% of respondents in the UBM Tech survey.

Different business sectors have different 

needs for each of those aspects of their network 

access.

Financial Services
Eastern Bank recently decided it needed to up-

grade the SONET-based network that connect-

ed its 97 branches throughout New England, 

along with its ATMs and data centers. Although 

the bank was happy with the stability of what 

it had, it wasn’t flexible enough to meet the 

bank’s growth plans.

While flexibility was a major driver for looking 

at options other than SONET, the most impor-

tant aspect of any choice for Eastern Bank was 

still reliability, or average uptime. As you might 

imagine, bank customers would not be happy 

if the tellers’ terminals were down when they 

were banking at the counter, or if the ATMs 

were offline because the network was experi-

encing stability issues.

Flexibility took the third seat in importance 

for Eastern Bank, behind security in second 

place. The bank connected its remote locations 

via a VPN that it managed and operated, and 

it required the network connection to be able 

to handle, and possibly enhance, that level of 

security. That security had to apply to connec-

tions outside the VPN as well, such as when 

customers did their banking online.

The SONET network access could provide 

both of those features, but if the bank wanted 

to increase speed or easily convert newly 

acquired banking companies into its system, 

SONET required some pretty substantial physi-

cal asset changes.

By choosing a MAN Ethernet provider (in this 

case, Comcast) Eastern Bank found it could 

increase capacity as needed, and adding new 

branches from M&A activity could be as simple 

as dropping a cable line into each branch from 

the nearest utility pole.

Healthcare
The healthcare sector, like financial services, 

is highly regulated. That’s why security was a 

Eastern Bank reported saving 
$75,000 per year on the cost of its 
network service, and an additional 
$40,000 per year on its dedicated 
Internet access, for a combined total 
of $115,000 annually.

http://business.comcast.com/resource-library/case-studies/details/2012/01/13/eastern-bank-counts-on-comcast-for-quick-customer-access-to-banking-services
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high priority for Georgia-based Grady Health 

System as it started to think about upgrading 

its network. Like Eastern Bank, Grady had a 

need that its current network system was not 

meeting: speed.

The network that served Grady in its various 

locations was a hodgepodge of T1 lines and 

Metro Ethernet, all cobbled together from 

whatever was the most practical choice at 

the time it expanded into a new location. But 

Grady wanted a network that could handle the 

needs of modern electronic medicine, such 

as the massive file sizes associated with X-ray 

images and MRI or CAT scans.

Since the healthcare provider was already a 

Comcast customer in those locations where it 

used Ethernet remote network access, Grady 

decided to use the service provider all across 

its various locations. To provide access to the 

large data quantities that would be accessed 

over the network, the organization chose 300 

Mbps connections to its data centers and 50 

Mbps connections between remote client 

locations.

Those new connectivity speeds allowed 

Grady not only to share such large files with 

some of its more remote facilities in a way that 

would have been impractical before, but also 

to join a region-wide picture archiving and 

communication system (PACS) that allows it 

to share patient scans and images with other 

healthcare systems when needed.

To enhance security, Grady also implemented 

a separate 100 Mbps circuit for system-wide 

Internet access, adding an additional layer 

of separation between the personal patient 

information in its network and the Wild West 

of the online world.

A For some small businesses, speed is everything.

http://www.youtube.com/watch?v=MAGosF36x-8
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Education
One of the biggest priorities for the Folsom 

Cordova Unified School District was also a 

consideration of some interest for Grady Health 

System and Eastern Bank: cost.

Folsom Cordova, which serves a community 

near Sacramento, Calif., was trying to provide 

a modern curriculum and student services on 

an old-fashioned T1-based network. The district 

needed better network performance to put 

course material and even full courses online, 

as well as the flexibility to support growth in 

remote educational services and in the student 

population at its 20 member schools. However, 

restricted by state funding, the budget was 

very tight.

The school district chose an Ethernet solution 

from Comcast that raised its network connec-

tivity speed from the 1.5 Mbps provided by its 

previous T1 to a comparatively stratospheric 1 

Gbps. As a result, Folsom Cordova was able to 

centralize 70% of all the data previously con-

tained in the 20 separate locations, saving on 

storage and network maintenance costs.

While the school district is looking into how 

best to use the new network for online courses 

and student resources, it is also planning on 

adding enhanced remote backup and storage 

functions, as well as disaster recovery solutions 

– things it couldn’t consider when running on 

a T1 network. p

Folsom Cordova Unified School 
District deployed its new 1 Gbps 
network during a period in which 
it was required to trim $14 million 
from its biannual budget. It was 
able to increase the capacity of its 
network by a factor of 60 during a 
massive budget downturn.

http://business.comcast.com/resource-library/case-studies/details/2012/01/13/comcast-connection-enriches-california-school-district-curriculum
http://business.comcast.com/resource-library/case-studies/details/2012/01/13/comcast-connection-enriches-california-school-district-curriculum
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Looking Toward a
Virtual Future

Network speed is primarily a function of switches and 
cables – real physical hardware. But behind the scenes is a virtual 

technology that may revolutionize all telecommunications and data 

communications.

The information technology world is no stranger to virtualization. 

From running virtual desktops on dumb terminals to running virtual 

servers in racks in a data center, virtualization has grown exponentially 

over the past couple of decades. But in the communications world, a 

switch is a switch – or is it?

Enter network functions virtualization (NFV). The most basic description of NFV 

is that it takes those applications that might be part of a dedicated box, like a switch, 
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and replicates them in industry-standard IT 

resources, like servers, storage, and networking 

(physical or virtual). So, for example, if you are 

a major broadband carrier and you purchase  

a particular kind of switch because it has the 

ability to do deep packet inspections of your 

data traffic for security purposes, NFV would al-

low you to run that DPI application virtually, en-

abling you to purchase a less expensive switch 

with fewer applications built in.

Can NFV Benefit You?
Implementing NFV can result in benefits to 

the communications service provider, and that 

could ultimately lead to downstream benefits 

to the enterprise user.

The primary NFV benefit for communications 

service providers is greater flexibility. Just as its 

customers want greater scalability and flex-

ibility when needing to add or drop network 

capacity and services, the communications 

service provider needs a way to be flexible 

enough in its back end to handle fluctuations 

with ease.

So This Isn’t SDN?

While NFV was born out of a conference on software-defined networking 

(SDN), the two are not exactly the same thing.

SDN looks to do to something very specific – remove and virtualize the 

network control layer from the forwarding layer. In essence, virtualize onto 

standard IT resources how you control your network and all its parts, but 

let dedicated switches continue to tell data packets where to go and how 

to get there.

NFV, on the other hand, aims to take network applications and functions 

and run them virtually on standard IT resources, whether they are physical, 

on-premises, virtual, or even in the cloud. It doesn’t deal with the control of 

the network at all and, like SDN, leaves the delivery job to the switches that 

know it best.
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Another benefit, according to a whitepaper 

from F5, is the ability to more easily handle the 

various types of signals traveling across today’s 

all-digital network, including voice, video, and 

data. Virtualized network functions allow for 

a more rapid application of network services 

across all three areas, or faster redeployment 

of resources from one to the other based on 

network traffic demands.

Of course, cost is always a factor for any kind 

of sea change in business. Being able to use 

off-the-shelf (COTS) IT resources instead of 

dedicated purpose-built boxes would save 

money, in addition to increasing flexibility and 

response time.

NFV could help enterprise users by reducing 

the cost of services and service changes and 

increasing the flexibility of their data networks, 

in lockstep with the flexibility increase the CSP 

enjoys from deploying NFV.

The combined benefits of greater flexibility 

and lower costs make NFV one of the hottest 

trends in data communications technology 

today. In fact, according to an article in Light 

Reading from last May, attendees at a network 

management tradeshow in Nice, France, could 

talk about practically nothing else. The article 

quotes one unnamed vendor source as saying 

an executive at a Tier 1 carrier told him that they 

were no longer buying anything that wasn’t 

virtualized.

Whether the CSPs’ customers see the benefits 

from virtualization of their suppliers’ networks 

remains to be seen at this point. The savings 

may not be great enough to pass long to the 

end user. And, as with any virtualization-based 

service, network performance becomes vitally 

important to how effective the virtualization 

will be. A network error could bring the entire 

virtualized CSP services to a halt.

Ultimately, the intense interest among  

CSPs ensures that NFV and software-defined 

networking (SDN) will affect how you get 

enterprise data to and from your remote data 

center. The potential upsides for CSPs are just 

too great. The only potentially serious downside 

is less confidence in network stability – and that 

is improving continuously.p

http://www.f5.com/pdf/white-papers/service-provider-nfv-white-paper.pdf
http://www.lightreading.com/carrier-sdn/nfv-%2528network-functions-virtualization%2529/mw13-nfv-picks-up-speed/d/d-id/702703
http://www.lightreading.com/carrier-sdn/nfv-%2528network-functions-virtualization%2529/mw13-nfv-picks-up-speed/d/d-id/702703

