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ABSTRACT

Data storage has become a significant issue with the extensive availability of cheap storage technology and the
improvement of global data centers for green cloud storage. Recently, few research works has been designed for green
cloud storage. But, three is a need for effective green cloud storage system for improving data storage capacity and reducing the data accessing time.
In order to such limitation, Multi Objective Tiger Hash Storing (MOTHS) Technique is proposed. The MOTHS Technique improves the energy storage
during the multiple communication between different virtual cloud servers in green cloud computing. In MOTHS Technique, Tiger Hash Tree is
constructed to achieve efficient data dynamics for improving the storage models and reducing the user task service rendering complexity. Besides,
the MOTHS Technique supports dynamic operation on cloud data while maintaining the same level of storage correctness and maximizes the
service distribution according to green cloud environmental attributes. The users scalability along with storage capability of communication tasks
is analyzed to achieve better green cloud data storage. The performance of MOTHS Technique is measured in terms of data storage capacity, storage
time, energy consumption and accessing time. The experimental analysis shows that the MOTHS Technique is able to improve the data storage

capacity 16% and also reduces the data accessing time 42% when compared to the state-of-the-art works.

1.INTRODUCTION

Green computing is an environmentally sustainable computing. The
key objective of green computing is to explore new computing
systems, computing model and application with the low-cost and
low power consumption and support the development of economy
and society. In Green computing environment, enhancing the
storage efficiency and power utilization of data storage equipment is
acomplex one with different factors to consider.

Recently, most of research works has been developed for cloud data
storage. For example, Energy consumption analysis technique was
presented in [1] to consider energy consumption with switching,
transmission, data processing and data storage evaluated with three
cloud computing services. Though, power consumption is reduced
by cloud storage services. But, the data storage capacity remained
unsolved. A space optimization technique called the proxy- based
approach was designed in [2] for presenting space saving through
database schema modification, particularly by dropping attributes
from the schema under consideration. However, the data storage
time was higher.

An environment-aware paradigm for virtual slices was designed in
[3] for improving the energy efficient and handling intermittent
power resources in green cloud environment. However, the global
optimization problem and quality of services hosted by the GSN is
remained unsolved. An Energy-aware performance analysis
framework was designed in [4] to decrease the total energy
consumption of cloud server's focus into different running modes
and to achieve the maximum performance accuracy in green cloud
computing. But, itlacks scalability.

Prediction based green scheduling algorithm was developed in [5] for
improving the average resource utilization of the system and
reducing energy consumption in green cloud computing. But, the
power aware and thermal aware scheduling system for reduce energy
savings from physical servers remained unaddressed. An energy
efficient algorithm was presented in [6] to reduce power
consumption and ensures the stochastic resources and probability to
reduce the number of required servers in green cloud computing.

A Holistic resource management framework was introduced in [7] to
determine the best tradeoff among maximizing revenue with
minimum energy costs. Though, Greenhead provides near-optimal
solution during maximum computational time to reduce acceptance
ratio of VDCs partitioning. Virtualization security assurance
architecture was designed in [8] that provide policy based trust
management makes access control to the resources pool and keep
privacy and cost using trust federation mechanism. However, the
reliable and scalable NetApp operating system cannot construct by

the advanced virtualization technologies.

A genetic-based optimization algorithm for Chip Multiprocessor
(CMP) provided with PCM memory was implemented in [9] for green
clouds. The genetic-based algorithm schedules and allocates jobs to
cores in the CMP system and presents a PCM MLC configuration
which balances the performance of PCM memory and the efficiency.
A novel architecture was designed in [10] to implements a resource
monitor of machine status factors for example CPU, memory and
network usage to optimize the virtualization system and data storage
system.

2.RELATED WORKS

A high performance, load balancing and able-to-be-replicated
system was developed in [11] to present data storage for private
cloud users via a virtualization system. A storage optimization
technique was introduced in [12] to address the file handling and
security issues related to cloud storage which resulting in improved
the cloud storage capacity and improved the speed of data
deduplication. An Efficient Big Data Storage System was designed in
[13] to present a single, highly scalable, proficient and performance-
aware big data storage system.

The Index Name Servers (INS) was presented in [14] to process the
file compression, chunk matching, data de-duplication, real-time
feedback control, IP information, busy level index monitoring and
also file storage, optimized node selection and server load balancing.
A review of different techniques designed for improving the file
access efficiency in cloud data storage was discussed in [15]. An
efficient data storage security system was intended in [16] for cloud
service in which partition process allows storing of the data in easily
and effective manner and also presents way for flexible access of
data.

An Energy Aware Cloud Service Provisioning Approach was
explainedin [17] for service provisioning in green cloud environment
and minimizing the unnecessary power utilization with aid of pre
processed data by initiating automatic live migration. But, it has
limited number of cloud computing entities such as virtual machine
and datacenter in pre processing data for provisioning cloud service.
A novel framework was designed in [18] to efficiently store the small
files in cloud storage systems and to optimize file accessingin a cloud
system.

A novel approach was developed in [19] to address the cloud storage
issues and improving the performance of task scheduling, processing
and storage of space optimization for DaaS on the cloud. However,
the possibility of server failures remained unaddressed. An enhanced
multi-objective optimization algorithm was employed in [20] that
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integrates the generalized opposition based learning strategy and
the smart time scheduling strategy for a multi-objective task
scheduling problem. This multi-objective optimization algorithm
improves the utilization of renewable energy and reduces the make
span of tasks and the total energy consumption. But, energy
consumption of file synchronization was not considered.

Based on the aforementioned techniques and methods presented, a
novel framework called Multi Objective Tiger Hash Storing (MOTHS)
Technique is designed for efficient green cloud data storage to
rendering multiple cloud services in green cloud environment.

The rest of the paper organized as follows. In Section 2, a review of
different techniques designed for efficient cloud data storage and
service provisioning is presented. In Section 3, the proposed MOTHS
Technique is explained with the help of neat architecture diagram. In
Section 4, the experimental setting is discussed with exhaustive
analysis of results described in Section 5. In Section 6, the concluding
remarks are explained.

3. MULTI OBJECTIVE TIGER HASH STORING (MOTHS)
TECHNIQUE

Cloud storageis astructure for networked storage resources in which
data are stored in networked clusters of storage offered by third
parties called Cloud Service Providers (CSPs). CSPs virtualizes their
resources according to users' requirements and depict them as a
universal storage platform where users can outsource their data in
an on-demand way. Nowadays, the cloud storage infrastructure is
based on highly virtualized architectures and has the benefits of
agility, scalability, elasticity and multi-tenancy.

To improve the data storage capacity in green cloud environment,
MOTHS technique is designed. The main objective of MOTHS
technique is to achieve the efficient cloud data storage and to
improve the speed of data accessibility. The MOTHS technique is
used Tiger Hash Tree structure for storing the green cloud data where
three tuple are used to define the node of the new Tiger tree that
records the position of the corresponding node. Therefore, the cloud
users can easily extract the required information from the Tiger tree
by computing the root value directly without retrieving the whole
Tiger tree. Hence, the speed of data accessibility using MOTHS
technique is improved significantly. The architecture diagram of
green cloud data storage is shown in below Figure 1.
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Figure 1 Architecture Diagram of Green Cloud Data Storage

As shown in Figure 1, the green cloud data storage architecture
comprises of users, Cloud service Provider and Third party Auditor.
Cloud service providers contain a cluster of the software and
hardware resources and present flexible online computing and data
storing services. Users outsource their data to the remote cloud
storage to keep the storing cost and employ the computation
resources provided by the service provider. The third- party auditoris
a reliable, partially trusted and independent entity that can offer
assess and arbitration ifrequired. The cloud users interact with cloud
server foraccessing and updating stored data.

3.1 Tiger Tree Construction for Efficient Green Cloud Data
Storage

The green cloud users stores data in cloud and also they maintain
dataits ownlocallyin the green cloud data storage. Green Cloud data
storage includes two different entities, the cloud user and the cloud
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server. The Cloud User ‘CU; = CU,, CU,, ..., CU,’ store their data in the
cloud heavily depend on the cloud environment for storing
heterogeneous data. Conversely, the Cloud Server ‘CS’ is adminis-
tered by Cloud Service Provider ‘CSP’ with the purpose of providing
services of data storage, managing computation resources and
handling data storage in an efficient manner. The MOTHS technique
is used Tiger Tree for achieving efficient green cloud data storage to
provide amultiple cloud service with different user tasks. The overall
architecture diagram of MOTHS technique is shown in below Figure
2.

Heerogeneous user fask

R XY

Ml Ot ective Tiger Hash Storing
Efficient green cloud data storage

Improvescloud data storage capacity

Figure 2 Architecture Diagram of MOTHS Technique

As shown in Figure 2, initially the request is sent from the cloud users
to Green Cloud Server. Then, MOTHS technique analyzes the
multiple users' service status and their heterogeneous user tasks

for rendering the services. After that, MOTHS
technique is construct the tiger hash tree for efficiently storing the
cUT,,UT,, UT,, UT, d data with aiming atimproving the data storage
capacity and reducing the storage time.

The MOTHS technique is used a tiger hash tree for efficient data
storage in green cloud environment. Tiger hash tree is a tree where
each non-leaf node is labeled as the hash value of its children nodes
and every leaf node is labeled as the hash value of a data block. There
is a root on the top of the tiger tree. The key objective of employing
tiger hash tree in MOTHS technique is to improve the green cloud
data storage capacity with minimal storage time. A typical tiger hash
tree structure that consisting of n leaf nodes is mathematically
formulated as follows,

THT = {N;|N; = h(x;), 1=i=n (1

From the equation (1), represents the number of nodes in tree and
h () denotes a hash function where  indicates the different number
of data stored in tiger tNye. Then, the value of the non-leaf node N, is

mathematically expressed as X
N; = h(Nj|NL) 2
From the equation (2), and  characterizes N; s left child and

right child nodes respectively. The root node of THT is represented as
N,... A tiger hash tree strNj wure fcN! flicient green cloud data storage
isshowninbelow Figure 3.
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Figure 3 Tiger Hash tree for Green Cloud Data Storage
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As shown in Figure 3, all non-leaf nodes are labeled with the hash
value of its children nodes and all leafnodes are labeled with the hash
value of a datablock for improving the data storage capacity. The user
requested the data is retrieved from the tiger hash tree based on the
hash value of nodes. The tiger hash tree structure also allows
dynamic operations such as insert, delete etc. The algorithmic
process of tiger hash tree construction for storing the green cloud
datais showninbelow.

//Tiger Hash Tree Based Green Cloud Data Storage Algorithm
Input:Nodes N=N,N,,N,,N,....N,,
Output: Improved Data Storage capacity with minimum storage|
time
Step 1:Begin
Step 2: Construct tiger hash tree using (1)
// Insertion Operation
Step 3::Ifthe tiger hash treeis not full, then insert the data objects
Step 4: Allocate new leaf node and then insert the newly provided
cloud user data objects
Step5: insert operation=THT[add new(N,N,,N,,N,....N,)]
Step 6: Ifthe root node splits, then the root node has one key and two|
intermediate nodes
Step 7: Repeat step until found no iteration
Step 8: Endif
// Removal Operation
Step 8: Root node on tiger hash tree where it belongs
Step 9: Remove the unwanted leafnode as
Removal operation=THT[remove old(dN1,N2,N3,N4,...Nn)]
Step 10: If the leaf node removed, then the leaf node has two
intermediate nodes
Step 11: Repeat step until found noiteration
Step 12: End

Algorithm I Tiger Tree Based Green Cloud Data Storage

By the construction of tiger tree, MOTHS technique makes efficient
green cloud storage system that allows storing of data and permits
the user to work with the data without any difficulty, trouble of the
resources. Therefore, MOTHS technique improves the data storage
capacity of green cloud environmentin an effective manner.

3.2DataAccess from Tiger Hash Tree
Let us consider green cloud environment consisting of many users
and servers. Data are retrieved from the green cloud storage as per

the cloud users request or demand. Data access process from the
green cloud storage is shown in below Figure 4.
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Figure 4 Data Access from Green Cloud Data Storage
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As shown in Figure 4, the data can be retrieved or restored from the
server ensuring the data correction. Data accessed from cloud server
provides the services in secured manner. In tiger tree, each node is
aware of its relative position to its parent node and its position
information is bound with the value of each node. The nodes in tiger
hash tree are denoted as N=N,, N,, N,, N,.... N, in which Node N, has
three tuples like N=(N.p,N.r,N.v). Here, N.p denotes node N/ s
relative position to its parent node, N, .r indicates the number of N, ’s
leaf nodes and N, .v signifies the value of the node N,. The node N, s
relative position to its parent node are estimated by using following
mathematical formula,

0, ifN; € left subtree
N;.p =11, ifN; € righsubtree (3)
null, if N; is root

Besides, the number of N, ’sleafnodes is estimated by using following
mathematical formula,

Nor— {N{ r+ Nf..r, ifN; is non_leaf node

: 1, ifN; is leafnode  (4)

In addition, the value of the node N, is estimated by using following
mathematical formula,
Nj.v=
{h(_Ni. p|INLv]| NLv]|N;.r), if Njis non_leaf node

h(N;. p|lx;/[1), (5)

From the Figure 2, N, is aleafnode that indexes the data block x1 and
N_lis in the left sub tree of its parent node N; . By using the formula
(3),(4),(5)forN,,N,.p=0and N,.r=1andN,.v=h(0|| x1||1). Similarly, we
can obtain all the nodes information of above tiger tree (Figure 2)
whichislisted in belowtable.

ifN; is leaf node

Table 1 Nodes Information of Tiger hash Tree

Node number N.p N.r N,.v
N, 0 1 h(o[[ x1[[1)
N, 1 1 h(1]| x2||1)
N, 0 1 h(0]] x3][1)
N, 1 1 h(1][x4[[1)
N, 0 2 h(0|| NLv|| N2.v |[2)
N, 1 2 h(1|| N3.v|| N4.v |[2)
N, Null 4 h(Null N5.v|| N6.v [[4)

The key benefit of tiger hash tree is that each node of the tree is aware
of the relative location to its parent nodes. Therefore, for accessing
data, MOTHS technique does not need to retrieve the complete tiger
tree. To achieve this, MOTHS technique adopt a 3-tuple to define the
node of the tiger tree. The 3- tuple vector records the location of the
corresponding node and hence green cloud user can easily access the
data stored in tiger tree via computing the root value directly (no
need to get the whole tiger tree back). For that reason, the data
accessing time using MOTHS technique is significantlyreduced. The
service rendering process using MOTHS technique is shown in below
Figure5.

Clouc User racuests for data file

Hash meppirg is done and data file is prepared
for rsponse

|

Raspmse to Cloud Users

l

< Recuced dat accessing time >

Figure 5 Service Rendering Process Using MOTHS Technique

As shown in Figure 5, when the cloud user request for data, MOTHS
technique performs hash mapping (by using node information in
table 1) and data is prepared for response to cloud users which
resulting in reduced data accessing time. Therefore, MOTHS
technique maximizes the service distribution and also reduced user
task service rendering complexityin green cloud environment.

4. EXPERIMENTAL SETTINGS

The Multi Objective Tiger Hash Storing (MOTHS) Technique is
implemented using java language with CloudSim simulator
environment. The CloudSim simulator employs Amazon Dataset for
conducting the experimental work. The CloudSim simulator
performed on green Cloud environment presents varied rendering
services with the available resources. The particular toolkit is chosen
as a simulation platformin green Cloud environments. The Cloudsim
necessitates minimal time to perform user requested service
provisioning task. The emerging green cloud computing
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infrastructures and application services allow the users to focus on
precise green cloud system design with different type of processors. A
green cloud data center comprises of many processors with varying
range.

The performance of MOTHS Technique is compared against with
existing two methods namely Energy consumption analysis
technique [1] and proxy- based approach [2]. The performance of
MOTHS Technique is measured in terms of data storage capacity,
storage time, energy consumption and data accessing time.

5.RESULTS AND DISCUSSIONS

In this section, the result analysis of MOTHS Technique is estimated.
The efficiency of MOTHS Technique is compared against with Energy
consumption analysis technique [1] and Proxy- Based Approach [2]
respectively. The performance of MOTHS Technique is evaluated
along with the following metrics with the help of tables and graphs.

5.1 Measurement of Data Storage Capacity

In MOTHS Technique, data storage capacityrefers to the data storage
performed in green cloud environment based on the number of
transaction threads (i.e. users’ tasks), data to be stored and the time
taken for data storage process. The data storage capacity is measured
in terms of kilo bits per second (kbps) and is mathematically
formulated as,

Data Storage Capacity =T*d*time (6)
From the equation (6), the green cloud data storage capacity is

obtained where ‘d’ states the data to be stored with respect to time
‘time’ respectively. While the data storage capacity is higher, the
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Figure 6 explains the impact of data storage capacity versus diverse of
user tasks in the range of 5-50. As illustrated in figure, the proposed
MOTHS technique provides better data storage capacity as
compared to Energy consumption analysis technique [1] and Proxy-
Based Approach [2]. Besides, while increasing the number of user
task for rendering the multiple services, data storage capacity is also
gets increased using all the three methods. But comparatively, the
data storage capacity using proposed MOTHS Technique is higher as
compared to other existing works. This is because of tiger tree
construction in MOTHS Technique. The proposed MOTHS
technique employed tiger tree for efficiently storing user requested
green cloud data. This in turn assists for improving the data storage
capacity in an effective manner. As a result, the proposed MOTHS
Technique is improved the cloud storage capacity by 21% as
compared to Energy consumption analysis technique [1] and 10% as
compared to Proxy- Based Approach [2] respectively.

5.2 Measurement of Storage Time

In MOTHS Technique, storage time measures the amount of time
taken for storing the data. Therefore the storage time is defined as the
product of transaction data size “TDS’ and time taken for each data
storage ‘Time (DS)’. The storage time is measured in terms of
milliseconds (ms) and mathematically formulated as

Storage Time =TDS*Time (DS)  (7)
From the equation (7), the amount of time taken for storing cloud
data is obtained. While the storage time is lower, the method is said

tobe more efficient.

Table 3 Tabulation for Storage Time

methodissaid to be more efficient. Transaction Storage Time (ms)
data size (KB) | Energy consumption | Proxy- Based | MOTHS
Table 2 Tabulation for Data Storage Capacity analysis technique Approach | Technique
Number of Data Storage Capacity (kbps) 50 218 186 11.2
User tasks Energy consumption | Proxy- Based | MOTHS 100 34.5 27.1 23.5
analysis technique Approach Technique 150 164 356 34.1
5 63.48 75.26 84.56 200 55.6 46.2 41.6
10 65.68 76.98 86.47 250 62.7 54.8 49.8
15 66.92 78.14 87.16 300 69.8 63.6 56.8
20 69.47 79.54 88.66 350 75.1 72.1 62.3
25 71.26 81.26 91.47 400 84.3 81.6 70.7
30 74.59 83.14 93.14 450 90.5 89.5 78.6
35 75.35 86.47 95.61 500 994 964 852
40 77.66 87.98 96.78 The result analysis of storage time using three methods based on the
45 79.14 89.47 98.21 different number of transaction data size in the range of 50-500KB is
50 82.14 91.58 99.14 depicted in Table 3. While the 100KB data is taken for storage,

Table 2 demonstrates the comparative result analysis of data storage
capacity using three methods based on the different number of user
tasks in the range of 5-50. From the table value, it clear that the data
storage capacity using proposed MOTHS Technique is higher as
compared to Energy consumption analysis technique [1] and Proxy-
Based Approach [2]. Based on the table value, the graph is drawn in
belowFigure 6.
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Figure 6 Measurement of Data Storage Capacity

MOTHS Technique takes 23.5ms storage time whereas the Energy
consumption analysis technique [1] and Proxy- Based Approach [2]
takes 34.5 ms and 27.1 ms respectively. Therefore, the storage time
using proposed MOTHS Technique is lower as compared to other
exiting methods. Based on the table value, the graph is designed in
belowFigure 7.
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Figure 7 Measurement of Storage Time

Figure 7 portrays the impact of storage time versus dissimilar of user
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tasksin the range of 50-500. As shown in figure, the proposed MOTHS
Technique provides better storage time as compared to Energy
consumption analysis technique [1] and Proxy- Based Approach [2].
Besides, while increasing the number of transaction data size,
storage time is also gets increased using all the three methods. But
comparatively, the storage time using proposed MOTHS Technique
is lower as compared to other existing works. This is due to tiger tree
construction in MOTHS Technique. With the support of tiger tree
structure, MOTHS technique constructs efficient green cloud
storage system which allows storing of data and permits the user to
work with the data without any complexity, trouble of the resources.
'This in turn helps for reducing the storage time in a significant
manner. Therefore, the proposed MOTHS Technique is reduced the
storage time by 33% as compared to Energy consumption analysis
technique [1] and 18% as compared to Proxy- Based Approach [2]
respectively.

5.3 Measurement of Energy Consumption

In MOTHS Technique, the energy consumption measures the total
amount of energy taken for providing the different services in the
form of user requested tasks. The energy consumption is measured in
terms of Joules (J) and mathematically formulated as below,

(Average energy consumed for each task)
Totalenergy

®)
From the equation (8), the amount of energy taken for providing the
different services is obtained. While the storage time is lower, the

method is said to be more efficient.

Table 4 Tabulation for Energy Consumption

Besides, while increasing the number of user tasks, the amount of
energy taken for rendering the multiple services is also gets increased
using all the three methods. But comparatively, the energy
consumption using proposed MOTHS Technique is lower as
compared to other existing works. This is because of Tiger Tree
structure employed for storing the green cloud data in which three
tuple are utilized to describe the node that records the location of the
corresponding node. Hence, the cloud users can easily access the
necessary information from the Tiger tree through computing the
root value directly without retrieving the whole Tiger tree. This in
turn supports for improving the data storage capacity and reducing
the storage time which results in reduced energy consumption for
providing multiple services in green cloud environment. As a result,
the proposed MOTHS Technique is reduced the energy consumption
by 39% as compared to Energy consumption analysis technique [1]
and 17% as compared to Proxy- Based Approach [2] respectively.

5.4Measurement of Data Accessing Time

In MOTHS Technique, the data accessing time measures the amount
of time taken to respond to a user's request for data. The data
accessing time is measured in terms of milliseconds and mathemati-
callyformulated as follows,

Data accessing time=No.of user requests*time(responding one user
request)(9)

From the equation (9), the data accessing time is obtained. While the
dataaccessing timeislower, the method is said to be more efficient.

Table 5 Tabulation for Data Accessing Time

The result analysis of energy consumption using three methods
based on the varied number of user tasks in the range of 5-50 is
illustrated in Table 4. While the number of user task is 25, MOTHS
Technique consumes 43] energy for rendering the services to the
corresponding cloud users in green cloud environment whereas the
Energy consumption analysis technique [1] and Proxy- Based
Approach [2] consumes 59] and 49] respectively. Therefore, the
energy consumption using proposed MOTHS Technique is lower as
compared to other exiting methods. Based on the table value, the
graphis plotted in belowFigure 8.

Figure 8 describes the impact of amount of energy taken for
rendering the multiple services versus diverse of user tasks in the
range of 5-10. As exposed in figure, the proposed MOTHS Technique
provides better energy consumption as compared to Energy
consumption analysis technique [1] and Proxy- Based Approach [2].
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Figure 8 Measurement of Energy Consumption

Number of Energy Consumption (J) Number of Data Accessing Time (ms)
user tasks | Energy consumption | Proxy- Based MOTHS user requests| Energy consumption | Proxy- Based | MOTHS
analysis technique Approach Technique analysis technique Approach Technique

5 46 38 29 5 14.9 11.6 6.2
10 49 41 32 10 20.4 15.8 10.6
15 52 43 36 15 28.6 224 17.4
20 56 46 41 20 32.6 25.6 20.7
25 59 49 43 25 40.7 32.5 28.3
30 62 53 46 30 46.4 40.9 315
35 64 55 48 35 48.6 42.7 39.7
40 69 58 52 40 55.6 46.1 41.2
45 71 61 55 45 60.2 50.7 46.8
50 75 64 59 50 68.9 59.6 55.6

The data accessing time for rendering the multiple services using
three methods based on the different number of user requests in the
range of 5-50 is demonstrated in Table 3. While the number of user
request is 15, MOTHS Technique acquires 17.4ms data accessing
time whereas the Energy consumption analysis technique [1] and
Proxy- Based Approach [2] acquires 28.6ms and 22.4ms respectively.
Thus, the data accessing time using proposed MOTHS Technique is
higher as compared to other exiting methods. Based on the table
value, the graph is plotted in below Figure 9.

Figure 9 depicts the impact of data accessing time versus different of
user request in the range of 5-10. As shown in figure, the proposed
MOTHS Technique provides better data accessing time as compared
to Energy consumption analysis technique [1] and Proxy- Based
Approach [2].
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Figure 9 Measurements of Data Accessing Time
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Besides, while increasing the number of user request, data accessing
time for rendering the different services is also gets increased using
all the three methods. But comparatively, the data accessing time
using proposed MOTHS Technique is lower as compared to other
existing works. This is owing to tiger tree construction in MOTHS
Technique in which all node of the tree is aware of the relative
location toits parent nodes and 3- tuple vector records thelocation of
the corresponding node. Therefore, for accessing data, MOTHS
technique does not need to retrieve the complete tiger tree. This in
turn helps to reduce the data accessing time in an efficient manner.
As a result, the proposed MOTHS Technique is reduced the data
accessing time by 56% as compared to Energy consumption analysis
technique [1] and 27% as compared to Proxy- Based Approach [2]
respectively.

6. CONCLUSION

A Multi Objective Tiger Hash Storing (MOTHS) Technique is
devolved for improving the energy storage during the multiple
communication between diverse virtual cloud servers in green cloud
computing. The main goal of MOTHS Technique is to enhance the
cloud data storage capacity with minimal data accessing time in
green cloud environment. This objective is achieved by constructing
the tiger hash tree for efficient green cloud data storage. With the aid
of tiger hash tree, MOTHS Technique builds effective green cloud
storage system that allows storing of data and permits the user to
work with the data without any complexity, trouble of the resources.
The effectiveness of MOTHS Technique is tested with the metrics
such as data storage capacity, storage time, energy consumption and
data accessing time. With the experiments conducted for MOTHS
Technique, it is observed that the data storage capacity and data
storage time is provided more accurate results as compared to state-
of-the-art works. The experimental results demonstrates that
MOTHS Technique is provides better performance with an
improvement of data storage capacity by 16% and the reduction of
data accessing time by 42% when compared to the state-of-the-art
works.
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