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Abstract — Conservation of energy is one the main
problem nowadays.Many industries are seeking for
energy efficient products as the cost of energy to run
their equipment has become one of the major concern.In
terms of both cost and availability energy consumption is
critical.As we can see when we use monitors, laptops they
consume more energy while using and battery is reduced
where we can also see it includes power management.To
overcome these all problem energy efficient algorithms
are introduced in various fields such as parallel
computing,data mining,grid computing,cloud computing
and so on.The purpose of the survey is to link all the
energy efficient algorithms with respect to the data
mining algorithms for handling large datasets.

Index Terms — Energy efficient algorithm, cloud
computing, data mining algorithm, grid computing,
dataset evaluation

I. INTRODUCTION

We know that energy has become one of the expensive
resource which is true with respect many of the computing
environments.Due the consumption of more energy power
management is one of the critical problem that occurs in
portable devices such as laptops,mobile where the
capacity of the battery is reduced.Furthermore, electricity
costs impose a substantial strain on the budget of many
computing and data centers so that effective power
management strategies are required .To solve this energy
consumption and power management problem many
algorithms have been introduced such as power down
mechanisms,dynamic speed scaling and networking.

In power down mechanisms the main goal is if the
system is ineffective for certain time then it can be
transitioned to sleep mode.Main objective is to find

transition schedules that minimizes the overall
consumption of energy.
In dynamic speed scaling the problem is many

processors run at irregular speed and frequency.If there is
high speed then there is high performance and also the
more energy consumption.The main objective is to utilize
the high speed of processor and apply it to the low speed.
In networking the main goal is to figure out different
data transmission and routing problems,to minimize the
total energy consumed.
In these way many energy efficient algorithms are built for
consumption of both energy and power management.

IILALGORITHMS FOR ENERGY EFFICIENCY OF CLOUD
COMPUTING

The requirement of energy efficiency for cloud
computing is becoming higher these days.One of the main
reason is rising of electricity consumption due to the

utilization of virtualization and cloud computing
techniques[1].More energy is consumed by the data
center in large scale due to the rapid development of
cloud computing [2].CO2 emission from data centers have
led to the global warming and power consumption of data
centers should also be reduced,hence Green Cloud
Computing was introduced. [3].

An average data center power consuming is such a
high that it serves as a power resource for around 20,000
homes which can be seen in Gartner report [4].At present
cloud computing is providing different services such as
Infrastructure as a service (laaS), Platform as a service
(PaaS) and Software as a service (SaaS),due to this there is
large number of increasing demand for servers and many
businesses have shifted from traditional to online.Some of
the modern day major cloud providers are Amazon Web
Services , Microsoft Azure and Google App Engine [5-7].
Due to this new data centers are coming into existence
every year which consumes more power.Since data
centers are consuming more power they will require
cooling requirements which leads to more emission of
CO2[8].To diminish the power consumption energy
efficient cloud computing is required[9].

There are many energy efficient cloud computing
algorithms. Some of them are discussed below.

Algorithm for exact virtual machine allocation:

The above algorithm comprises of a way known as
Bin-Packing which extends its valid conditions as equalities
and constraints in it [1].The power consumption says that
Virtual machines are packed into servers.Limitization of
server migration and capacity of servers with incuding of
valid conditions is the main role of this algorithm [10].

Algorithm for exact virtual machine migration:

This algorithm describes the optimization of Virtual
machines migration[1].To balance the load within the
virtual machine capacity limits,there is need to fill the
place of virtual machine optimally with the other virtual
machine that are running on another servers. Migrating
the Virtual machine from one server to other is that the
servers that have less virtual machine working on it should
be made active by optimally migrating to other server that
will lead to saving of energy,which is the main objective of
this algorithm.

Combination of allocation and migration algorithms:

The above algorithm describes the energy saving when
both migration and allocation are merged[1]. The
resources that are free after completion of jobs are used
by this algorithms which are merged to optimally migrate
virtual machine .

Minimizing the use of parallel machine by grouping
virtual machine and parallel machine:

Minimization and grouping of virtual and parallel machine
is done in this algorithm.Based on the need of execution
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time and cores virtual machines are grouped in
decreasing order.In the same way parallel machine are
grouped according to the number of virtual machine
running on them.

Migration algorithm for energy awareness:

In this algorithm for the purpose of saving energy
migration of virtual machine is done optimally.[12].This
algorithm involves three steps and they are as follows:

(a) Selection of Victim:

During selection of victim to save energy[12] the
servers should be switched off and those servers are
founded in this. Servers below the threshold value as
power of threshold are switched off.Afer the completion
of the task by virtual machine the load on server
decreases and whenever the load is less on their
corresponding threshold value becomes less than power
of threshold and migration of virtual machine to other
servers is happened during this time so that the server
victim is off and energy can be saved.[10]

(b) Selection of Target Server:

In this the it includes the selection the target servers
that are needed for virtual machine to place from victim
server. Based on first-fit allocation method target server
is selected.[10]

(c)Switching on Server:

In switching on server the server which is in sleep mode
is waken up.. When the threshold value of a server is
above the Wake up Threshold then the server that are in
switch off mode are woken up so that load from the
Servers whose value of threshold is reached to Wake up
Threshold is transfer to newly waken server.

lll. ALGORITHMS FOR ENERGY EFFICIENCY OF GRID
COMPUTING

In recent days grids [13] have been emerged as a global
cyber-infrastructure in the field of e-Science and
e-business applications.Middleware grid and various
management tools such as Globus [14], UNICORE [15],
Legion [16] and Gridbus [17] have been developed, so
that it allows users to approach remote resources
transparently over a secure scalable world-wide
network. Service-oriented paradigm,the progress of grid
computing [18,19] defines a new way of provisioning
services based on various computing models in which
grid contains each resources and consumer can bargain
the usage and service quality.

To manage and process large datasets many research
areas such as bio informatics,physics,astronomy are
adopting grids. In return of it which grid supports
complex experiments with large resources such as
computational devices, data, applications, to manage the
workflow within the grid environment [20]. Automation
resources define workflow of grids whereas data and
various files that are passed between the thing that takes
part in activity to achieve main goal [21].

The workflow system of grid have the capacity for
creating,managing and  executing different  grid
applications with the higher efficiency.Since the workflow
system of grid is highly effective,diversified and
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distribution in nature it is very difficult to solve the
problem in grid environment. One of the scheduling
algorithm for grid workflow is Directed Acyclic Graph
which provides various resources during execution and it
also satisfies need of the user. These diversified resources
belong to set of problems known as NP-Hard problems
[22].Though it is difficult to solve the problem in grid
environment many heuristic and meta heuristics
algorithms related to workflow environment have been
introduced for fulfilment of grid environment.
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IV. ALGORITHMS FOR ENERGY EFFICIENCY OF PARALLEL
COMPUTING

[1] Divide and conquer algorithm:

Given a problem it splits the main problem into
subproblems which is the easiest way to solve original
problem and again it solves the subproblems and
combines the solution with the subproblem to generate
solution for the original problem[31].It plays a vital role in
improvement of modularity of program and has usually
lead to easy and efficient algorithms.For sequential
algorithm designers,it is one of the best tool.

[2] Randomization algorithm

It is one of the parallel algorithm which uses random
numbers to verify that various processors can make
selection with more feasibility and good decisions.Some of
the levels of the randomness are as follows,

a] Sampling randomness[31]

Given set of elements a sample is being selected.Solve the
problem based on that sample and using solution for
sample,guide the solution for the original set.This is the
function of sampling.It represents the barrier of intervals.It
is used in fields such as geometry,graph etc.

b] Symmetric Breaking randomness[32]

Given a problem select a graph which contains large
independent vertices in parallel l.e vertices are said to be
independent if no two vertices are neighbours.Each vertex
should decide with all other vertices to join the set or
not.The condition is like this,if one vertex joins the set then
all the other vertices should not join the set.The choice is
difficult but if each vertex has same number of neighbours
it can be dealt by using randomness so that the symmetry
between the vertices is broken.

c] Load Balancing randomness [31]

Separation of large number of data items
intoaccumulation of evenly sized subset.Randomly assign
each element to subset.When the average size of subset is
at leat logarithmic in size of the original set,this technique
works best.

[3] Parallel pointer techniques algorithm:

Parallel techniques cannot be easily translated by
sequential ways of managing trees,graph and lists.Many
techniques such as linked list traverse,postorderin visiting
the nodes of tree, depth-first traversal of a graph appear
to be intrinsically subsequent which are being replaced by
the parallel techniques with same power.

Some of the parallel pointer techniques are mentioned
above:

a] Pointer jumping parallel technique [33]

This is one of the oldest techniques involved in parallel
pointer techniques.This can be used with either tree or list.
During the process the each step involved in pointer
jumping , each node in parallel is replaced by its parent or
one of its successor.Labelling each node of an n-node tree
(or list) with respect to labelling of last root sis to use
pointer jumping.

b] Euler Tour parallel technique [34]

It is directed graph path where every edge is traversed
exactly once. Two oppositely directed edges are replaced
in case of undirected graph in euler tour which is followed
by the perimeter of the tree visiting each edge twice,
once on the way down and once on the way up.By this we
can determine the size of each subtree. Parallel depth that
is independent of the depth of the tree is the technique
used here.lt can be used to replace depth first traversal.

c] Graph contraction parallel tehnique[35,36]

In the above parallel pointer technique the size of the
graph is reduced to maintain its original structure.After
performing graph contraction the solution obtained is kept
to form the final solution of the contraction. It can showed
as,first contracting the graph by grouping some of the
vertices with neighboring vertices, then finding the
connected components of the contracted graph, and
finally delete the contraction operation.One of the
technique for contracting tree is known as tree
contracting.

d] Ear decomposition parallel technique [37,38]

It can be defined as separation of its edges into an ordered
collection of paths. First path is known as the cycle and the
remaining are called ears. If we found an ear
decomposition of a graph , it is not difficult to decide if
two edges lie on a common cycle. The above information
can be used in algorithms for determining biconnectivity,
triconnectivity,planarity. The above algorithm can be
found in linear work and logarithmic depth, independent
of the structure of the graph. This technique can also be
used to solve depth first search.

V. ALGORITHMS FOR HANDLING DATASETS

The below mentioned are the different algorithms used in
data mining for the purpose of handling large datasets.

Rtree algorithm used for

a] Indexing multi-dimensional information.
b] Handling geospatial coordinates.

c] Implementation of virtual maps.

d] Handling game data.

Nearest neighbour search technique :
Finding the point in a given set that is closest to a given
point l.e Closeness.

Decison tree technique:

Decision tree algorithm falls under the category of
supervised learning. They can be used to solve both
regression and classification problems.

Decision tree uses the tree representation to solve the
problem in which each leaf node corresponds to a class
label and attributes are represented on the internal node
of the tree.

Genetic algorithm:

Genetic Algorithms are adaptive heuristic search
algorithms that belong to the larger part of evolutionary
algorithms.They are commonly used to generate

JETIRCNO06068 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 361


http://www.jetir.org/

© 2019 JETIR May 2019, Volume 6, Issue 5

www.jetir.org (ISSN-2349-5162)

high-quality solutions for optimization problems and
search problems.
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