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Abstract 
 

Green is the word of greatest concern these days. Green as clear to almost 
everyone actually refers to the environment friendliness. We are developing 
new technologies and new methods for the betterment of our life but we 
usually forget to take into consideration the adverse effects of those on our 
environment. With the continuously increasing computing and storage 
capabilities, we are easing out our day to day life a lot but we never thought of 
the adverse effects it is posing to our environment. Each one of us is heavily 
dependent on the search engines, mail servers, social networking sites and 
other kind of databases in their day to day life, but we never thought of the 
undesirable effects they are creating to the environment. In this paper, we 
attracted the focus in the direction of the increasing consumption of power by 
the data centres with their ever increasing size and analysed the adverse 
impact on the environment. We have also found out and added some new 
dimensions to the concept of green computing. 
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Introduction 
Every one of us is well aware of the search engines, mail servers, social networking 
sites and other kind of databases available over the network. We have a severe 
dependence on the databases now a day. In the last decade, we emphasize on the 
reduction of paper usage to maintain the records because to produce paper, we need to 
cut trees which is a threat to the environment. But shifting all our data to storage 
memories, we have not thought that it could also harm the environment in some or the 
other ways.  
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 Now, the time has come to realize this thing that by reducing the use of paper, we 
cannot achieve the Green i.e. we cannot save our environment from the threats posed 
by the maintenance of data. The storage that we are using these days is also harming 
the environment in some or the other ways.  
 In this paper, we explain how data management using large storage devices is 
posing a threat to the environment and what can be the possible solution to the 
problem. The size of data present all over the world is increasing with every smallest 
transaction done anywhere in the world. To maintain huge amount of data, we 
manage very large data centres across the world. The size of these databases or data 
centres is continuously increasing. These centres consume a huge amount of power 
and as the size is increasing their consumption is also increasing.  Therefore it’s a 
high time to think about the future of the data centres and the storage devices.  
 
 
Data Centres 
A Data centre is a place, room or building where servers and storages of an enterprise 
are located, managed and operated. Sometimes data centres are also referred to as 
server farms as it is consisting of large number of servers. It consists of mainly: 
 
White space: This is a usable area measured in square feet inside the data centres. 
Usually it is a raised floor environment. The size usually ranges from few hundred to 
few thousand square feet. 
 
Support infrastructure: This refers to the supporting or complementary infrastructure 
required to manage data centre. 
 
Centre operations: It comprise of the uninterruptible power source (UPS), generators, 
computer room air conditioners (CRACs), power transformers, remote transmission 
units (RTUs), chillers, air distribution systems, etc. In a high density, Tier 3 class data 
centre (i.e. a concurrently maintainable facility), this support infrastructure can 
consume 4-6 times more space than the white space and must be accounted for in data 
centre planning. 
 
IT equipment: This includes the racks, cabling, servers, storage, management systems 
and network gear required to deliver computing services to the organization. 
 
Operations: The operations staffs assure that the systems (both IT and infrastructure) 
are properly operated, maintained, upgraded and repaired when necessary. In most 
companies, there is a division of Responsibility between the Technical Operations 
group in IT and the staff responsible for the facilities support systems. 
 
Some of the largest data centres in the world 
Some the largest data centres in the world are shown in Table 1.With the data shown 
in Table 1. We get the picture of the mightiness of the data centres and we can easily 
understand the huge consumption of power in cooling these mighty system. Therefore 
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now it is very clear that we have to think about our databases. Shifting from paper to 
storage devices did not solved the purpose of being environment friendly completely 
but now we have to think different way. 
 

Table 1: Largest Data centres in the world [2]. 
 

S.No Name Location Size 
(sq.fet) 

Owner Power 
consumption in 
MW 

1. The Lake side 
Technology centre 

Chicago 1.1 
million 

Digital Reality 
Trust 

100  

2. Metro Technology 
centre 

Atlanta 990,000 Quality 
Technology 
services 

80 

3. The NAP of the 
Americas  

Miami 750,000 Terre mark N/A 

4. Next Generation 
Data Europe 

Wales 750,000 BT & Logica N/A 

5. Microsoft Chicago 
Data centre 

North 
Lake 

700,000 Microsoft N/A 

 
 

Effect of Data Centres on Environment 
Till date, we are dependent mostly on the non renewable, pollution causing sources 
for the production of energy. The data centres when operated produces heat but the 
hardware will give best performance in the specified temperature range only. 
Therefore, we need a strong cooling system and of course air conditioning as we 
know that it consumes huge amount of energy. The energy where ever produced using 
non renewable sources will produce toxic gases and in turn will lead to global 
warming. Figure 1. shows the cyclic effect of the data centres on environment. The 
effect of data centre on environment is multi fold. The data centre itself is producing 
lot of heat, the power consumption by cooling system in also indirectly effecting the 
environment. Therefore it’s a high time look into the problem and find out a better 
solution for better future. 
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Figure 1: Effects of data centres on Environments. 
 
 
Solution to the Problem “Green Data Database” 
A green database refers to the repository of data with minimal effect to the 
environment. It is an environment friendly database unlike the present day data centre 
as explained above. But the question that arises in the mind is how to develop green 
database. As the effect of data centres on the environment is multi fold, we need to 
have multi level solution for problem. To achieve green i.e. environment friendliness 
we need a proper planning and strategy. To look out for the solution we should start 
from the problem first as follows. 
 
Heat production during operation: The problem starts with the production of heat 
during the operation of data centre. When the processing of the data will be more, the 
heat produced will also be more. We can directly relate this problem to the efficiency 
of the hardware and the software used. Therefore first thing to achieve green is to 
increase the performance and efficiency of the existing system. This approach is 
further divided in three parts 

• To make new high performance hardware this produces less heat: But this 
approach is costlier as it’s almost impossible to change the total hardware of 
any data centre. We can use this approach while developing new data centre.  

• To utilize the existing resources in such manner so that less heat will be 
produced: This can be achieved by using the several techniques already 
available and which will be produced in future. Some of the include 
Virtualization, de-duplication, Cloud computing. We all are well aware of all 
these techniques which are used to increase the performance of the computing 
resources. 

• To locate the data centres at a place where temperature is less so that energy 
spent in cooling will be less.  
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• Designing of the data centre to consume less power. 
 
Energy Production for the data centres: The data centres consume a huge amount of 
energy. In a research done by Microsoft daily power consumption of a typical data 
centre equals the monthly power consumption of thousands of homes. With such a 
huge consumption of energy they are posing challenges to the energy production 
technologies at present. We can increase the efficiency of the data centres we can 
locate them at colder places but still they will need electricity to operate. Therefore 
it’s a high time to think about the power generation strategy for the data centres. Some 
of the options include: 

• Using dedicated nuclear power plants to feed electric supply to the data 
centres. But nuclear energy has its own drawbacks. 

• Another approach is to use non-conventional sources of energy to feed 
electricity to data centres. This is a costly approach and still not that much 
efficient to feed all the data centres in the world. But still we can use to feed at 
some part of our energy consumption.  

• The other alternative technologies may include photovoltaic cells, heat pumps, 
evaporative cooling. 

 
 The other things that we can do to achieve “Green” includes waste recycling, use 
of hybrid company vehicle, the use of low-emission building material, carpets and 
paints. 
 
 
Steps to Build a Green Database 
Building a green database is strategic process in which you have to plan your steps to 
make the conversion into green database cost effective and efficient as well. It usually 
includes the following steps: 
 
Understanding: You should first understand the energy requirement of your data 
centre. 
 
Design: Based on the understanding you have to develop a plan to build or upgrade 
the data warehouse to make it energy efficient. 
 
Optimize: Then you have to optimize and load balance the server rooms. 
 
Virtualization: Then to increase performance you have to follow virtualization of the 
server. 
 
Measure, manage and report: the final steps include the analysis of the developed 
system and report to the authorities. 
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Energy Saving Options & Roi 
Some of the energy saving options for data centres are analysed and there result are 
shown in the table below: 
 
 
Energy Saving Options & ROI: 

 
Table 2: Energy Saving Options & ROI [5] 

 
Energy Saving 
Action 

Saving 
Independent of 
Other Actions 

Energy Saving With the 
Cascade Effects 

      ROI 

Saving 
(KW) 

Savings 
(%) 

Savings 
(KW) 

Savings 
(%) 

Cumulative 
Savings 
(KW) 

Lower Power 
Processors 

111 10% 111 10% 111 12-18 
months 

High-efficiency 
power supplies  

141 12% 124 11% 235 5 to 7 
months 

Power Management 
features 

125 11% 86 8% 321 Immediate 

Blade Servers 8 1% 7 1% 328 TCO 
reduced 
38% 

Server virtualization 156 14% 86 8% 414 TCO 
reduced 
63% 

415v AC power 
distribution 

34 3% 20 2% 434 2 to 3 
months 

Cooling best 
practices 

24 2% 15 1% 449 4 to 6 
months 

Variable capacity 
cooling: Variable 
speed fan drives 

79 7% 49 4% 498 4 to 10 
months 

Supplemental 
cooling 

200 18% 72 6% 570 10 to 12 
months 

Monitoring & 
optimization: 
Cooling units 
synchronized 

25 2% 15 1% 585 3 to 6 
months 

 
 
 
 



Green Database 111 
 

 

Current Situation 
At present the data centres are a great matter of concern and there is a global 
understanding about the future of the data centres. Although data centres are 
developing at a very fast pace but still the efforts are going on to standardise the 
things and reduce the environmental effects of the data centres.  
 Some of the big IT companies like Google, yahoo, IBM etc. have gone a far ahead 
to achieve green data centres. Some companies like HCL, IBM etc are providing 
packages to help the organizations develop green data centres in a cost effective 
manner. The larger player of the IT industry all well aware of the effects of the data 
centres on the environment and they are trying their best but still we need to increase 
the awareness into small organizations to achieve Green. 
 
 
Conclusion 
To maintain the environment in which we live is our responsibility. With the advance 
of technology we are posing new challenges to the environment but now we have to 
think about the environment friendly technologies. This paper is in accordance with 
the responsibility to think about nature while developing new technologies. The data 
centres are posing new environmental threats these days by producing heat and 
consuming a vast amount of electricity. Therefore we have to rethink about the 
uncontrolled increase in the number of data centres. In paper we have analysed and 
discuss about the suggested green database as the solution to the situation. We further 
suggested some of the solution and steps to build green database to make the 
databases and data centres environment friendly. 
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