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Abstract

Cloud storage is an emergent technology which is widely used nowadays
although there are some certain restrictions. There are many applications such
as software for processing customer records in consumed electricity,
employee records in MNCs, accessing a single email from a mailbox etc.
which involves retrieving a single data from a database consisting of millions
of records. Elementary features of these applications are to access data sets
which are very large but simple. Cloud computing offers computing
necessities for these classes of new generation of applications containing very
large data sets which cannot perhaps be handled efficiently using traditional
computing infrastructure. In this paper we have proposed an enhanced storage
management scheme which helps client to store their data according to their
desire place based on their accessing policy. A smooth search optimization
technique has been introduced here that helps in finding data quickly in cloud
data center. Based on access policy the memory has been categorized in three
segments for quick access of data searching for. Energy requirement in this
proposed approach is also less because of only the possible segment is
accessed instead of the entire memory, so this approach takes a special care on
less carbon emission generated by the cloud data center.

Keywords — Cloud Storage, Data Center, Search Optimization, Energy,
Carbon Emission.
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I. Introduction

Cloudcomputing has been intended as the next generationplanning of IT industry, due
to its long list ofunparalleled compensations in the IT history: On-demand self-
service, universal network access, location independentresource assembling, faster
resource elasticity, pay per usage and transference of hazard. As a developing
technology withinsightful consequences, Cloud computing is renovating thenature of
business practice information technology field. Oneimportant aspect of this paradigm
shifting is that resource isbeing centralized or consolidated into the cloud in a stretchy
on demand fashion that brings attractive benefits: release of the loadfor resource
administration, widespread data access withindependent geographical locations, and
escaping of principalexpenses on hardware, software, and staffing management etc.
while Cloud Computing gains more appealing than ever, it also carries new
andstimulating safety threats towards customers' outsourced data.One of the major
concerns with cloud data storage is data reliability verification at untrusted servers.

Cloud storage offers an upright opportunity for technical revolution in this era
of information bang. In accumulation to the initial adopters from the e-commerce,
enterprises, organizations, and individuals initiate to depend on cloud to store their
digital statistics. The diversity of data and access increases fairly a few challenges for
the administration and conservation of cloud storage systems, such as rate,
consistency, accessibility, responsiveness etc. while cloud storage architecture are
intended for enormous data storage, the continuous growth in measure makes it
tougher to solve all these difficulties efficiently.

Cloud computing is a system that provides resource storage and access,
through clustering technique, grid computing or distributed file system and other
purposes, gather a large diversity of storage devices in network using the application
software and work together. Cloud storage is projected to provide elastic storage
facility based on data center over the internet. So that the consumer can get rid of the
limitless data relocation and enjoy the accessible and boundless storage everywhere,
at any time via internet. Most of these clouds storage, which are distinct purpose
storage systems in nature, are accessed by keen applications and facilities, such as
data archiving and large data handling. In view with traditional storage devices, cloud
storage not only hardware, but a multifaceted system that comprise of network device,
storage sector, server, application software, public access interface, access network
client program and so on. In terms of performance, cloud storage plays an important
role on data security, reliability, and efficiency. With a larger number of customers, a
broader service range, and a composite ever-changing network environment, cloud
storage schemes face greater practical challenges than traditional systems when
providing high-quality facilities. In terms of resource management, cloud storage
systems not only offer to access files, but also give provision in mass storage
management for facilitating public service support utilities, and maintaining data in
the background.

The rest of the paper is organized as follows. Section Il describes related work
of this paper. In section Il we have discussed our proposed methodology. Section IV
describes the implementation of our algorithm, and demonstrates execution efficiency.
Section VI concludes with a summary and possible future works.
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Il. Related Work

In this section we have presented a brief literature survey of existing research
methodologies. J. Sun et al. in [1] present the architectural model of cloud storage
system is recorded, comprising access layer, application interface layer, basic
management, and physical storage layer. There are numerous well-known cloud
storage service providers in the world, for example, Dropbox, Google Drive, Box.net.
The benefactors offer cloud storage services on public cloud system. Many industries
choose public cloud storage because of its assurance of better productivity and lesser
charges. Safety concerns yet cause reluctance for administrations making the shift.
Therefore, cloud storage facilities based on private cloud system are increasing.
Though private cloud is safe, the service disposal is still inadequate.

Ever more researches have been aimed on the amalgamation of private cloud
and cloud storage service [2]. Wu et al. in [3] presented the setup of cloud storage and
to hide the difficulty of IT organization from its consumers. Besides, the two
investigates give the rapid summary of cloud storage for the scalability, consistency,
extraordinary performance, and specifiable configurability. Several researches in the
application domain of cloud storage are discussed and applied in [8][9][10]. In order
to resolve the safety concern of cloud storage provision, there are plentiful
methodologies in the arena. To retain the security in public cloud would charge more
to prepare some program design frameworks or hardware facilities.

Koletka, et al. in [6] proposed the design to permit consumers to securely store
data on a public cloud, while also approving for search ability through the user’s
encrypted data. L. Hao in [7] proposed the parallel approach in private cloud
architecture.

Zhang et al. in [4] gives a comparison between private cloud storage and
traditional storage model, explores the benefit and feasibility of private cloud storage
expertise, and presents bulk data storage and stretchy extension approaches based on
Hadoop. The projected storage system demonstrates the enterprise private cloud
storage environment is fit for complex business applications and procedures. Zhang,
et al. used Service Level Agreement (SLA )[5] as the collective standard between
consumer and benefactor to certify data security in cloud storage system.

Liu et al. in [11] discusses some cloud computing systems and examines cloud
computing safety concern according to the cloud computing perceptions and services.
The above investigates highlight the security issue along with the advantage of private
cloud storage system.

Data retrieval query should be automatically routed to the duplicated copy
across the remaining data centers in case of a whole data center suffering from a
network connectivity concern or outages. In this fashion, we can regain important data
from the cloud as rapidly as it is desired. Therefore ease of use assurance of cloud
service is a serious and challenging concern. For assessing the disposal of the systems
a component-based accessibility modeling framework is presented to constitute a
comprehensive accessibility model for cloud services [12]. In [13] the author address
the elasticity of data usage, research focuses on programmed administration of cloud
resources. Widjajarto, et al. proposed the expansion of cloud computing reference
model [14] for on demand services, based on both application characteristics and
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resources availability. The purpose of the researches is to minimize idle resources in
cloud architecture.

Jayasinghe et al. proposed a structural constraint-aware virtual machine
placement [15] as an effective way to improve the performance and availability of
services presented on cloud services. However, none of them discussed how to
retrieve resources from public cloud to attain the high availability of private cloud.

Debabrata et al. in [16] focused on resourceful load balancing coupled with a
technique which reduces flooding and discussed how a combination of these is able to
ensure efficient routing with reduced carbon emission. Our methodology is somehow
related to storage load balancing also.

I11. Methodology

We have introduced a layering structure in storage for easy access, better search
optimization and reduce power consumption. Accessing the storage frequently for a
resource finding consume more power. For proper utilization of energy we have
categorized the total storage into three parts based on accessibility. The cloud user can
save their data for various purposes; some of the data is used frequently in a day or
once a week or once a month. Based on this scenario we have divided it into high
access, medium access and low access segment. The file can be saved by users choice
and it will be shifted from one segment to another automatically based on user access.
Each segment contains a supervisor which keeps a summary table with resource
accessing rate about the storage resource. Summary table includes resource
id(generated by the storage segment), resource title, resource key elements, resource
access rate.

Resource StorageAlgorithm

Step 1:  Client sends a req_msg regarding storage query to the server.

Step 2:  Server reply back with required information.

Step 3:  Client sends a res_msg containing title, key elements, volume, and access
type for the data to be stored.

Step 4:  Server checks the mentioned access type and forwards it to the exact
segment supervisor and a notification is sent to the client for data
transmission.

Step 5:  Supervisor copy the title and key element in summary table and store the
data sent by the client in the storage database.

Storage Managing —

The supervisor has a major role in monitoring the resource as well as auto shifting the
same in different segment. If a resource is in high access segment but is not accessed
for a long period of time then it is shifted from high to medium and from medium to
low, the vice versa is also true i.e. if any resource is in low access segment but
frequently accessed then it is shifted from low to medium and medium to high
accessed segment according to the access rate table.
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Table 1: Access Rate Table

Segment ' Access Rate |
High Access | |

TV WAl Access greater than five days and less equal 15 days
|

Low Access

Access rate table:

In this proposed work we have tried to utilize the storage in a proper way for better
search optimization and reduce power consumption. For this reason we have
segmented the storage according the following table which is followed by the segment
supervisor also.

Resource Accessing:

When the client wants to access its saved resource first it sends a request to the cloud
server. The sever sends the same to all the supervisors. Supervisor having the data
revert back with resource.

Resource Accessing Algorithm

Step 1:  Client sends access requestto the serverfor the stored resource.
Step 2:  Server forwards the same to the three supervisors.

Step 3:  Supervisors match the request with the summary table.

Step 4:  Response reverts back by the supervisor holding the resource.
Step 5:  Supervisor updates the access rate table.
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Storage Storage

SERVER

Fig. 1 — Block diagram of our proposed model

V. Result Analysis and Discussion

For better search optimization policy in this paper we have introduced storage
segmentation policy. According to brief research in this domain we have seen most of
the authors concentrate on storage security policy without considering storage
structure. Storage layering concept has a major role in reducing access time and less
carbon emission.
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Fig. 1- Required Time vs. Storage Accessing Rate

According to the result analysis we have seen that our proposed methodology
takes less time as well as the rate carbon emission is also less than other existing
methodology.
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V. Conclusion

Research in various issues in cloud storage is an emerging trend. In this paper we
have introduced a storage layering concept depending upon the access of the storage.
For searching a file, the entire storage is not accessed which helps in searching the
resource in a faster and efficient manner. Entire storage access also consumed more
energy rather than specific segment of storage. Automatic resource shifting of long
time unused data from one segment to another also reduces the overhead of the
storage segment that is accessed frequently. Accessing entire memory repeatedly
generates heat as well as emits carbon which reduces the hardware life. This paper
addresses the issues using storage segmentation which reduce carbon emission and
provide a step towards green cloud computing. Secure access in a distributed cloud
storage system is a significant direction for future research.
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