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ABSTRACT

Cloud computing is aimed at providing IT as a service to the
cloud users on-demand basis with greater flexibility,
scalability, reliability and availability with utility computing
model. This new ideal model of computing has a tremendous
potential in it to be utilized as a part of the agriculture
furthermore in rural improvement viewpoint in creating
nations like India. There are some crucial issues to be solved
to successfully deploy cloud computing for these social
purposes. With the development of Cloud Computing and its
consequent popularity, the service providers are coming up
with extremely exposition and reasonable answers for the end
clients. This innovation is anticipated to bring progressive
changes to the agriculture division. Supply chains are
progressively virtualized with the goal of building a
synchronizing supply with interest aggressive framework,
synchronizing supply with demand competitive infrastructure,
creating net value and measuring performance. This paper
concentrates on how Cloud Computing idea improves
virtualization of supply chains in agribusiness segment.
Farmers can get most advance grade cultivating and
virtualization of supply chains systems, additionally track and
check the entire methodology from production, distribution to
consumption.
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1. INTRODUCTION

Agriculture sector is the broadest economic division and
assumes a critical part in the general economic development
of India. Today, India positions second worldwide in
Agriculture production. 13.7% of the GDP (Gross Domestic
Product) in 2013 is based upon Agriculture and allied sectors
like forestry and fisheries for 13.7% of the GDP (Gross
Domestic Product) in 2013. India is the world's biggest vote
based system with 1.2 billion populations. Notwithstanding
with its present position, the sector needs to look forward with
target of advancing new things and to stay leading the pack.
While reducing food supply chain losses, the focus has been
given on improving production. This advantages issue of food
wastage combating hunger and improving food security. It is
hard to realize that the amount of food is lost and wasted in
India today because of absence of proper infrastructure.
However, a 2011 report by a UN body, gives data about
wastage in products of the soil as high as 45% of produce
(post-harvest to distribution) in India.
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In India, significant part of the agro supply chain system
framework is either in people in general area, or
unequivocally related to it. The Indian government chooses
price of produce after analyzing the costs of growing a
specific harvest at Minimum Support Prices (MSP*s), chose
by the Commission at Agricultural Costs and Costs The part
of the purchaser, putting away the acquired produce played
by, the 7500+ Agricultural Procurement and Marketing
Committee (APMC) "mandis" give a commercial center for
the exchange and the Food Corporation of India (FCI). This
gets distributed through the Public Distribution System (PDS)
shops and achieves the purchaser. The maker is reliant on the
traditional private channels to market her produce, for non-
MSP crops.

An application of Information Communication Technology
(ICT) will cater all such data needs of an Indian farmer at an
extremely reasonable and affordable expense. That most
recent and most promising region of ICT is Cloud Computing.
It empowers the clients to make utilization of various services
and tools with pay-per use basis without the need to know the
physical location. Cloud computing gives more accessible,
dependable and upgraded administrations to their customers
thus. Cloud comprises of physical machines in the server
farms of cloud suppliers. The cloud gives administrations like
Platform as a Service, Software as a Service or Infrastructure
as a Service. Cloud goes about as the single purpose of access
for serving all clients and web is the medium for getting to
these administrations. Taking about the potential benefit of
cloud computing we can list out its part in agricultural
advancement in India. Utilizing the applications of cloud the
farmers have nothing to stress over hardware and software
investment and also the specialized learning needed to learn
them. The agriculturists will send the appeal for the particular
cloud administration utilizing a user friendly device, and the
cloud administration supplier will examine and handle the
request, lastly the results will be passed once more to the
customer. They can get most progressive cultivating and
proliferation procedures, pest control information, and can
likewise track and check the entire procedure from generation,
distribution to utilization. They can likewise power the
systematic methods in information collection, supply chain
logistics, market forecasting and business decision-making.

In such virtual supply chains, arranging, organization and
coordination are focused around virtual representations of
physical products and resources, enabled by new information
and communication technologies. The actors in charge of
arranging, organization and coordination are not necessarily
the ones handling and observing these physical objects. They
can be at total different locations. [1]
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The most recent and most promising area of ICT is Cloud
Computing. It empowers the clients to make utilization of
decentralization or decoupling of physical streams from
centralized planning, orchestration, and coordination taking
place in other locations and by other partners. The Internet of
Things (loT) standard has point of interest of ubiquitous
interconnection of billions of embedded devices that can be
uniquely identified, localized, and communicated [2].10T
architectures are either Internet driven or object driven.
Scalability and cost efficiency of 10T services can be
accomplished by the integration of cloud-computing into the
10T architecture, i.e., cloud-centric 10T [3][4][5]. Applications
that can be enhanced by the coordination of lot into cloud
computing are many, for example, healthcare [6], smart
homes [7], smart cities [8], and future transportation systems
[9]. In this manner, Supply Chain administration can be
efficiently addressed by taking advantage of cloud and loT
integration.

This paper is structured as follows. In section |1, related work
is presented. Section Ill gives architecture details which
identifies how cloud centric 10T framework utilised for supply
chain management. Section 1V gives implementation details
and concludes with section V.

2. RELATED WORK

All Supply chain management (SCM) is the strategic,
systematic coordination of the traditional business functions
and the tactics across business functions. The purposes of the
supply chain are to improve the long term performance of
different companies. [10] The requirements of the SCM are
sensing objects, the proposed deployment, development, and
management of the 10T applications over the cloud, namely,
cloud-centric loT framework. In a cloud-centric loT
framework [4], sensors provide their sensed data to a storage
cloud as a service, which then undergoes data analytic and
data mining tools for information retrieval and knowledge
discovery. Built-in sensors in mobile devices can leverage the
performance of IoT applications in terms of energy and
communication overhead savings [11], [12]. Therefore, It has
a benefit of strong candidate for front-end access to the cloud-
centric 10T, where mobile devices provide their sensed data
based on the pay-as-you-go fashion [13].

3. METHODOLOGY

In this proposed work, The SCM is primarily concerned with
coordination of flow dependencies; the business process
output of one actor is the input of another actor's processes.
The main component supply chain business processes are
orders, products, and demand and supply information. Besides
these independent dependencies, there are some key
dependencies are related to the usage of shared resources [1].
In proposed framework for SCM, the control and
Coordination of supply chain process is based on sensed
objects instead direct observation of physical objects. This
Cloud based 10T Framework removes fundamental constraints
concerning place, time and human observations.

Cloud centric 10T Architecture has following layers in
proposed framework,

e  Object Management
e  Cloud Computing Platform
e Information as a Service

e Smart Phone User
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A. Object Management

Objects are digital representation of information that
communicated and processed via Internet, Objects have
central role in SCM, and In SCM objects are information
exchanged between different partners from primary
production to the market. These objects submits sensing task
request to the cloud platform and receives sensing data of
corresponding task.

B. Cloud Computing Platform

Maintains a user database where objects, sensing tasks and
associated events are stored. This middleware enables a
seamless exchange of object information between different
supply chain participants. Cloud centric loT framework
processes functionalities for service management and service
composition. The data exchange and information integration
is done by this platform.
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— I
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Fig. 1 System Architecture
C. Information as a Service

This layer considered as data publisher layer in this cloud
centric loT framework for Supply Chain Management. The
specific service for different supply chain user based on the
object information made accessible by using web interface
application.

D. Smart Phone User

The farmers will send the request for the specific cloud
service using a user friendly device such as smart phone users,
and the cloud service provider will analyse and handle the
request dynamically. A user who to publish his sensed object
data on object management layer must use the benefit of smart
phones by installing application on his smart phone.

System Architecture performs following operations,

» Users of these systems submit the request to cloud
platform.

» Cloud computing platform answers the users who
corresponding location.

» Updating of user database is done by this computing
platform. Users publish their sensed object
information.
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»  The Cloud performs computing operation upon receiving
sensed object. And it sends user-task matching according
to physical location.

» The data processing server does operations of analysis,
sharing, conversion on sensed object sends the sensed
data of submitted task to end user information.

E. Mathematical Notations

Cloud computing data center is weighted undirected graph of
the form,

S=(Db,C,T,U,0)
Where,

D is number of nodes in the system, C represents computing
node which performs all dynamic activities, T be the service
provided to the user, U be the participants of SCM, O is the
object information related to particular location. Let demand
of D resources during the interval 0, t be the time,

t=0i<Ti<T

Value of set D, V(D) denotes total number of nodes who
submits the sensed object information request. Tw is the list
of task by the computing node in set S, as

Vb= > Vr

t=Tw

Cloud optimization is subject to two categories constraints,
first is capacity constraints which defines resource usage.
Another is QoS constraints which relate the system
performance.

4. IMPLEMENTATION DETAILS

We assume that the built in sensors of smart phones provide
highly accurate readings at 0.97-.98[20]. It is assumed that we
evaluate the SCM framework in particular region with
preinstalled application on their smartphones. Cloud Stack
open source cloud computing tool used to manage distributed
data center infrastructure used in proposed work. The task of
managing virtual services is done by this open source
platform with high security. On client side a simple
application is designed to deal with problem. By using such
system, Farmers are nothing to worry about hardware and
software installment and technical knowledge to learn them.
The farmers will send the request for specific service using
user friendly device, the cloud service provider handles the
request dynamically, and finally results will be passed back to
the clients.

5. CONCLUSION

Modern technology is rapidly altering and enhancing all
aspects of our lives. The communication sector has been
improving continuously. The Cloud computing is a game
changing phase of IT that promises several benefits but the
challenges too need to be considered when planning for Cloud
adoption in agricultural sector. Agriculture has traditionally
been maintained by families and communities where passing
on and sharing of knowledge is regarded very important. The
accumulation and sharing of knowledge has resulted in better
productivity and efficiency. Agriculture is the embodiment of
large amount of ancient knowledge. If the leverage effects of
IT can be widely developed, then we able to bring about a
further leap in agriculture. Research also continues to analyse
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Cloud computing implementation that provides less or no
expenditure, On-Demand, Efficient Agricultural Knowledge
Management. The cloud can offer a centralized knowledge
bank which plays a big role in agriculture sector.
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