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Abstract

A data center is a facility used to house computer sys-
tems and associated components, such as telecommu-
nications and storage systems. It generally includes
redundant or backup power supplies, redundant data
communications connections, environmental controls
(e.g. air conditioning, fire suppression) and various
security devices. A large data center is an industrial-
scale operation using as much electricity as a small
town. Thus article provides information about the
data centre of RailTel.

1 Requirements for Modern

Data Center

IT operations are a crucial aspect of most organi-
zational operations around the world. One of the
main concerns is business continuity; companies rely
on their information systems to run their operations.
If a system becomes unavailable, company operations
may be impaired or stopped completely. It is neces-
sary to provide a reliable infrastructure for IT opera-
tions, in order to minimize any chance of disruption.
Information security is also a concern, and for this
reason a data center has to offer a secure environment
which minimizes the chances of a security breach. A
data center must therefore keep high standards for
assuring the integrity and functionality of its hosted
computer environment. This is accomplished through
redundancy of mechanical cooling and power systems
(including emergency backup power generators) serv-
ing the data center along with fiber optic cables.

Data centres across the world provide private
cloud, public cloud and mixed use like hybrid cloud
and power the digital transformation for organisa-
tions of all sizes from small to large corporations, in-
dustries, government etc. The Telecommunications
Industry Association’s Telecommunications Infras-
tructure Standard for Data Centers specifies the min-
imum requirements for telecommunications infras-
tructure of data centers and computer rooms includ-
ing single tenant enterprise data centers and multi-
tenant Internet hosting data centers. The topology

proposed in this document is intended to be applica-
ble to any size data center.

They may be applied to data center spaces hous-
ing data processing or Information Technology (IT)
equipment. The equipment may be used to:

• Operate and manage a carrier’s telecommunica-
tion network

• Provide data center based applications directly
to the carrier’s customers

• Provide hosted applications for a third party to
provide services to their customers

• Provide a combination of these and similar data
center applications

Effective data center operation requires a balanced
investment in both the facility and the housed equip-
ment. The first step is to establish a baseline fa-
cility environment suitable for equipment installa-
tion. Standardization and modularity can yield sav-
ings and efficiencies in the design and construction of
telecommunications data centers.

Standardization means integrated building and
equipment engineering. Modularity has the benefits
of scalability and easier growth, even when planning
forecasts are less than optimal. For these reasons,
telecommunications data centers should be planned
in repetitive building blocks of equipment, and asso-
ciated power and support (conditioning) equipment
when practical. The use of dedicated centralized sys-
tems requires more accurate forecasts of future needs
to prevent expensive over construction, or perhaps
worse under construction that fails to meet future
needs.

There is a trend to modernize data centers in or-
der to take advantage of the performance and energy
efficiency increases of newer IT equipment and capa-
bilities, such as cloud computing. This process is also
known as data center transformation.

Organizations are experiencing rapid IT growth
but their data centers are aging. Industry research
company International Data Corporation (IDC) puts
the average age of a data center at nine years old.
Gartner, another research company, says data cen-
ters older than seven years are obsolete.
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Data centre transformation takes a step-by-step
approach through integrated projects carried out
over time. This differs from a traditional method
of data centre upgrades that takes a serial and
siloed approach. The typical projects within a data
centre transformation initiative include standardiza-
tion/consolidation, virtualization, automation and
security.

1.1 Standardization/consolidation

The purpose of this project is to reduce the num-
ber of data centres a large organization may have.
This project also helps to reduce the number of hard-
ware, software platforms, tools and processes within a
data centre Organizations replace ageing data center
equipment with newer ones that provide increased ca-
pacity and performance. Computing, networking and
management platforms are standardized so they are
easier to manage.

1.2 Virtualize

There is a trend to use IT virtualization technolo-
gies to replace or consolidate multiple data centre
equipment, such as servers. Virtualization helps to
lower capital and operational expenses, and reduce
energy consumption. Virtualization technologies are
also used to create virtual desktops, which can then
be hosted in data centres and rented out on a sub-
scription basis.

1.3 Automating

Data centre automation involves automating tasks
such as provisioning, configuration, patching, release
management and compliance. As enterprises suffer

from few skilled IT workers, automating tasks make
data centres run more efficiently.

1.4 Securing

In modern data centres, the security of data on vir-
tual systems is integrated with existing security of
physical infrastructures. The security of a modern
data centre must take into account physical security,
network security, and data and user security.

2 Carrier Neutrality

Today many data centres are run by Internet service
providers solely for the purpose of hosting their own
and third party servers.

However traditionally data centres are either built
for the sole use of one large company, or Network-
neutral data centres These facilities enable intercon-
nection of carriers and act as regional fibre hubs
serving local business in addition to hosting content
servers and offering cloud services. RailTel is one of
the well-known neutral carrier in this space.

3 Tier Standard System

The Tier Standards have been working on data centre
classification and sorting the good data centres from
the beefed-up, great ones for over twenty years. But
exactly are Data Centre Tier Standards and why do
they matter so much?

Data centre standards exist to evaluate the quality
and reliability of a data centres server hosting abil-
ity. The Uptime Institute uses a four-tier ranking
system as a benchmark for determining the reliabil-
ity of a data centre This proprietary rating system
begins with Tier I data centres, which are basically
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warehouses with power, and ends with Tier IV data
centres, which offer 2N redundant power and cooling
in addition to a 99.99% uptime guarantee.

A Tier III data centre is concurrently maintain-
able, allowing for any planned maintenance activity
of power and cooling systems to take place without
disrupting the operation of computer hardware lo-
cated in the data centre In terms of redundancy, Tier
III offers N+1 availability. Any unplanned activity
such as operational errors or spontaneous failures of
infrastructure components can still cause an outage.
In other words, Tier III isnt completely fault toler-
ant. A Tier 4 data centre is fault-tolerant, allowing
for the occurrence of any unplanned activity while
still maintaining operations. Tier 4 facilities have no
single points of failure.

The basic concept is that a Tier 4 design requires
double the infrastructure of a Tier III design. Note
that both Tier III and Tier 4 data centre specifica-
tions require IT equipment to have dual power inputs
to permit maintenance of power distribution compo-
nents between the UPS and IT equipment.

3.1 Tier 1 Data Centre

Tier 1 data centre requirements are generally utilized
by small businesses and feature:

• 99.671% Uptime

• no redundancy

• 28.8 Hours of downtime per year.

3.2 Tier 2 Data Centre

The benefits of a Tier 2 facility include:

• 99.749% Uptime

• Partial redundancy in power and cooling

• Experience 22 hours of downtime per year

3.3 Tier 3 Data Centre

Tier 3 data centre specifications are utilized by larger
businesses and feature:

• 99.982% uptime (Tier 3 uptime)

• No more than 1.6 hours of downtime per year

• N+1 fault tolerant providing at least 72 hour
power outage protection
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3.4 Tier 4 Data Centre

Tier 4 data centre certification typically serve enter-
prise corporations and provide the following:

• 99.995% uptime per year (Tier 4 uptime)

• 2N+1 fully redundant infrastructure (the main
difference between tier 3 and tier 4 data centres)

• 96 hour power outage protection

• 26.3 minutes of annual downtime.

4 Energy efficiency

The most commonly used metric to determine the
energy efficiency of a data centre is power usage ef-
fectiveness, or PUE. This simple ratio is the total
power entering the data centre divided by the power
used by the IT equipment.

Total facility power consists of power used by IT
equipment plus any overhead power consumed by
anything that is not considered a computing or data
communication device (i.e. cooling, lighting, etc.).
An ideal PUE is 1.0 for the hypothetical situation of
zero overhead power. The average data centre has a
PUE of 2.0, meaning that the facility uses two watts
of total power (overhead + IT equipment) for every
watt delivered to IT equipment. State-of-the-art data
centre energy efficiency is estimated to be roughly
1.2.Some large data centre operators like Microsoft
and Yahoo! have published projections of PUE for
facilities in development.

RailTel data centre at Secunderabad is Design and
Facility certified for Tier III standard by Uptime In-
stitute, USA It is one of the most energy efficient data
centre with a PUE of 1.5.
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5 Data Centre Infrastructure

Management

Data centre infrastructure management (DCIM) is
the integration of information technology (IT) and
facility management disciplines to centralize monitor-
ing, management and intelligent capacity planning of
a data centre’s critical systems. Achieved through the
implementation of specialized software, hardware and
sensors, DCIM enables common, real-time monitor-
ing and management platform for all interdependent
systems across IT and facility infrastructures.

Depending on the type of implementation, DCIM
products can help data centre managers identify and
eliminate sources of risk to increase availability of
critical IT systems. DCIM products also can be used
to identify interdependencies between facility and IT
infrastructures to alert the facility manager to gaps
in system redundancy, and provide dynamic, holistic
benchmarks on power consumption and efficiency to
measure the effectiveness of ”green IT” initiatives.

The information / views expressed in this pa-
per is of the authors and are based on their
experience. Comments / observations may be
sent to the author at ckprasad@railtelindia.com.
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