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Abstract 
 

Energy Consumption in data centre is becoming one of the most important 
issues in today’s world. The hardware designers are making efforts to produce 
the hardware that minimize the power Consumption. But despite of best 
efforts hardware still consumes more energy even at idle state. Data Centers 
impact the environment in two ways: (1) the direct generation of heat used to 
operate IT and cooling equipment. (2) The on-going process of power 
generation, supply and consumption. Data Centers are configured to work at 
maximum capacity but the average workload is very less compared to their 
configuration. Green House Gases (GHG) emissions are becoming major 
issues in the Information and Communication Society (ICS). Renewable 
energy sources (e.g. solar, wind, tide, etc.) are emerging as promising solution 
both to achieve drastically reduction in GHG emissions and to cope with the 
growing power requirements of data centers. Database management systems 
offer a great opportunity to reduce energy consumption DBMS have been 
designed to prioritize performance but are not focused on the power-related 
issues till now if they are focused on this they can help a lot to a “greener” 
DBMS. 
 
Keywords: GHG (Green House Gases), DBMS (Database Management 
System), CO2 (Carbon Dioxide) SLA (Service Level Agreement), TPC 
(Transaction process performance council) 

 
 
Introduction 
The Original objective of computing system design has been optimizing the execution 
time. No concern was made for the energy consumption of the system. Now the 
power management has become a critical issue in the system design due large 
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electricity bill and the government all over the world has started imposing the taxes on 
the CO2 emission and the main objective is now to reduce the emission and help to 
make the computing system green i.e. emit less CO2 and GHG. In typical Data Centre 
electricity consumed by the Servers and cooling systems (needed to remove the heat 
generated by servers). The contribution of energy in total ownership cost is very high 
and is always increasing. While the above costs are calculated directly from energy 
consumption, power (i.e., energy consumption per unit time) savings are of more 
practical importance than energy savings in system design. Power consumption 
should be controlled to avoid system failures caused due to overload or overheating 
due to high server density. Therefore, considering power consumption reduction in 
the database design so that the total power consumption of an entire system can be 
kept below a given power budget is important.  

 

 
 

Fig 1 http://www.scribd.com/doc/46601972/Green-Databases 
 
 

 In the past few years, the research community has shifted much interest to power-
aware applications [5, 6, 8]. 
 In this paper, we will try to find the power consumption patterns and identify 
power-saving opportunities in database management systems (DBMS). Our main 
focus should be on characterizing the DBMS regarding energy consumption keeping 
the SLA and exploit the power consumption of the CPU.  Memory should also be 
used in the energy efficient way. Our ultimate goal is to build power-aware DBMSs 
or Green DBMS (GDBMSs). Following Observation can be used to realize the 
potential of DBMSs. 
 First, Power reduction in DBMS is economical. DBMS is the important part in the 
software development in three tier architecture mostly used by computing business 
people. In data center the maximum resources are deployed to the database servers, 
making DBMS the largest consumer of power in all software application deployed on 
the server. The processing capacity of the database servers decides the speed of result 
in the front-end application. Most database servers are configured to work at the 
maximum load. Thus, this implies great opportunities for power saving.  
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Fig2 (Source EEDC SEMINAR 2011 Barcelona UPC) 
http://www.jorditorres.org/news/wp-content/uploads/2011/05/GreenDatabases.pdf 
 
 
 Second, DBMS has the features that offer a great opportunity to reduce power 
consumption. Specifically a DBMS 1) they are designed to maximize the performance 
and throughput i.e. they maintain statistics about database states for the purpose of 
efficient query processing. This information can be used to derive power profile of the 
database workload and help power- related decision making; 2) query optimizer can 
help in the number of execution plans for the same query i.e. combination of 
performance and power saving; 3) can work like OS by requesting the resources (e.g. 
Memory Buffer, disk space) when needed. This provides opportunities to optimize 
resource management towards high power-efficiency inside the DBMS. 
 
 
Motivation 
DBMS can be complimentary to the OS- level power management solutions and thus 
yield greater power savings. Our primary focus is on the Power aware or Green 
DBMS (PDBMS). We are looking for answers for questions like: 

1. Can we really save the power with PDBMS? 
2. Memory is also a high energy consuming device. A) Memory should be used 

in a better way in terms of energy efficiency. B) Considerations should be 
made on memory consumed in each operation and the energy consumed? 

3. Does reducing the amount of memory assigned to an operation reduce the 
overall energy consumption? 
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 In most case the queries need not be executed immediately thus queries could be 
delayed and avoid Peak on workloads, queries can be delayed according to Service 
Level Agreement. The power consumption in databases has started drawing attention 
from the research community. The Claremont report on database research [4] 
explicitly states the importance of “designing power-aware DBMSs or Green DBMSs 
that limit energy costs without sacrificing scalability...”   
 We are focused on the power consumption patterns of individual queries 
according to TPC benchmarks by both modeling-based and experimental approaches. 
TPC Energy: It is a new TPC specification [3] which augments the existing TPC 
Benchmarks with Energy Metrics developed by the TPC. According to TPC Energy 
Less energy also have reduced cooling requirements. Redesign the query optimizer to 
take the power cost of query plans into consideration. [2]. We assume that there exist 
the power saving capability in the current DBMSs, we can take this as a opportunity 
by designing a query optimizer that focus on both power consumption and 
performance. This assumption is made on the fact that the current DBMSs are focused 
on the performance i.e. the query should be executed fastly with no concern over the 
energy consumption. And also the argument supports that query processing time is a 
measure of some “load” to be finished by the DBMS, and more “load” the system 
faces, more energy will be consumed. 

 

 
 

Fig 3 (Source EEDC SEMINAR 2011 Barcelona UPC) 
http://www.jorditorres.org/news/wp-content/uploads/2011/05/GreenDatabases.pdf 
 
 
 The concept of green database is emerging high and gaining more and more 
popularity and everyone wants to be on top of it and they have started researches on 
the concept of energy saving in the DBMSs. The companies like IBM; Oracle that 
develops their own DBMSs wants to decrease the energy consumption. And they 
want to on top of TPC- Energy. Hardware providers especially Ram providers are also 
focusing on the opportunities to develop new energy-aware or green Hardware. Cloud 
Computing is also emerging as one of the best alternatives for the power saving 
DBMSs and it offers a huge potential for saving the power consumption. 
 



A Critical Review on Concept of Green Databases 117 
 

 

Conclusion and Future Opportunities 
The Green or the Power-aware DBMSs offers a great potential. It is still in the baby 
phase and lot of work has to be done in this field. This will not only help companies 
to reduce their power consumption needs and correspondingly reduce in their power 
bill hence make running data centers economical, it will also help them to be helpful 
to the environment by emitting less green houses gases (GHG) and making the 
environment cleaner. Government is also very much concerned with the amount of 
carbon being emitted by the companies and on some companies the government has 
imposed carbon tax which is emitting the large amount of carbon. As a result of this 
the big companies like IBM, Oracle are concerned for the green database i.e. less 
power consumption. The organizations like TPC are emerging that are interested in 
this field of computing.  ICT should make every aspect of their business model as 
energy-efficient as possible. There is lot of room for exploring the future 
opportunities in the databases to make them greener in terms of energy saving. The 
research community has started the work on this to explore the potential of PDBMSs. 
The coordination among the processing capability and execution time can also be 
checked. How much optimization of energy consumption can be achieved and many 
more areas the researchers are working to make the database more energy efficient. 
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