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Abstract
The principal source of national income in India comes
mainly from agricultural sector. Agriculture is the
backbone of development. About 70% of Indian population
is directly involved in agricultural sector. But
unfortunately, rural India has been ignored for ages. In
India, farmers still follow crude methods of farming that
result in low productivity and less profit to the farmers.
Hence, there is an immediate need of implementing
technologies to modernize this sector. Effective
implementation of cloud computing technology in the
agricultural sector can have positive impact on agricultural
development. Cloud services include the delivery of
software, infrastructure and storage over the Internet (either
as separate components or a complete platform) based on
user demand. Using SaaS service model of cloud
computing, a mobile application can be developed that will
provide guidelines to the farmers and achieve information
management.
Keywords: Cloud Computing, SaaS, Cloud services, ICT,
virtualization.

1. Introduction
With the continuous and constant evolution of
computer technology and network technology,
enormous changes are occurring in the various arenas
of the world. The application of information
technology has impacted the social, economic and
production development. Especially with the
emergence of Cloud Computing technology and its
application in various fields successfully, cloud
computing is being considered as the third pillar or
third IT wave after computer technology and Internet
Technology [1].
Currently, a lot of research in cloud computing and
its implementation is being carried out in different
and many developed countries. Research has shown

outstanding results and achievements. Major and
pioneer companies in IT such as Microsoft, HP,
Google, IBM, Oracle, have realized potential
opportunity in the field of cloud computing, and is
being used in various areas. Cloud Computing has
been successfully promoted in the fields of medicine,
manufacturing, energy, financial services and other
key areas. Cloud Computing would play a very
critical role in the field of Agriculture if implemented
effectively and efficiently. It can prove to be very
beneficial if cloud technology is promoted.

Objective
The objective of the paper is concerned with the
concept of how Cloud Computing can be
implemented effectively, and how can it be
prominent in developing Indian Agricultural sectors
and in other developing countries. It is concerned
with how ICT (Information and Communication
Technology) will be helpful in the agricultural sector
and hence the economic development of the country.

2.
Cloud
Overview

Computing

Technology

Cloud computing is a type of computing that depends
on sharing computing resources rather than having
local servers or personal devices to handle
applications. In cloud computing, the word cloud
(also phrased as “the cloud”) is used as a metaphor
for “the Internet”, so the phrase cloud computing
means a type of “Internet-based computing” [2] [5],
where different computing resources- such as servers,
storage, and applications are provided to an
organization through the Internet.
Cloud Computing is a term that describes the means
of delivering any and all Information Technology-
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from computing power to computing infrastructure,
applications, business processes and personal
collaboration- to-end-users as a service wherever and
whenever they need it, i.e. On-Demand services.
In 2009 the US National Institute of Standards and
Technology (NIST) Information Technology
Laboratory developed a considered and well written
definition distilled from a number of perspectives.
NIST Definition of Cloud Computing
“Cloud computing is a model for enabling
convenient, on-demand network access to a shared
pool of configurable computing resources (e.g.,
networks, servers, storage, applications, and services)
that can be rapidly provisioned and released with
minimal management effort or service provider
interaction. This cloud model promotes availability
and is composed of five essential characteristics,
three service models, and four deployment models.
The emerging cloud abstracts infrastructure
complexities of servers, applications, data, and
heterogeneous platforms” [6].

functionality is needed. On the other hand if
requirements become less, the user can request to
reduce resources, taking into account that they are not
paying for resources which they are not utilizing. The
resources available for provisioning often appear to
be unlimited and can be delivered in any quantity at
any time.
Reduce costs: Cloud customers do not buy the
resources they need; they just need to pay per usage
in terms of time, services, and storage needed. This
approach saves the total cost and helps specially the
small and medium companies to start their work with
little money. Both the provider and customer can
monitor, control, and report the usage of the resource.
Also, there are other characteristics which give more
advantages for the cloud as:
Green Technology: Cloud computing is a green
technology since it enables resource sharing among
customers that minimize the number of data centers
which save power and reduce pollution.
High performance: The performance is improved
because the cloud is a large network of powerful
computers resulting in high processing capability.

2.1 Significant features of Cloud Computing
Technology
Five essential characteristics of cloud computing:
On demand self-provisioning of resources: A
consumer can individually provision computing
capabilities and resources, such as additional systems
(processing capability, software and storage) and
network resources.
Utilization of Internet technologies: These services
are delivered using Internet identifiers, formats and
protocols, such as URLs, HTTP, and IP which give
customers high benefits from this huge network.
Users can use different thin or thick client platforms
(e.g., mobile phones, tablets, laptops, and
workstations).
Pool of resources: Cloud computing is based on a
business model in which resources are shared at the
application, host, and network level. The resources
are pooled to serve multiple consumers using a
multitenant model. Different physical and virtual
resources are dynamically assigned and reassigned
depending on consumer demand.
Massive scalability and elasticity: Cloud
computing gives customers the ability to increase the
resources if the area of application grows or new

Users not concerned with upgrading and
maintenance: Customers need not to upgrade or
maintain the cloud infrastructure by themselves;
cloud service providers who are responsible for
maintenance and up-gradating all the time.
Fast deployment: The implementation of cloud for
an application may be in days or sometimes in hours.
It needs to just fill some registration and information
forms to be able to use it.
Pool of service providers: Cloud computing
vendors have various services that give the customer
flexibility to choose among them.
Virtualization: Cloud computing relies on
virtualization, which gives it the ability of separating
the business services from the infrastructure needed
to run these services.

2.2 Basic Cloud Computing Models


Software-As-A-Service (SAAS): This model of
cloud delivers services that includes software,
web applications etc to the users without
buying/downloading and installing on specific
machines [1]. Instead of buying and paying for the
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full software or application, cloud charges the
users based on whatever is used.
Platform as a Service (PAAS): It provides clients
the computing platform for designing and
developing specific applications with minimum
redundancy. It also takes care of hosting of those
applications without concerning about hardware
and data storage requirement. It also guarantees
the availability of most recent platforms and their
security.
Infrastructure as a Service (IAAS): This model
usually includes components used in availing
services, such as virtual computers, traffic
monitoring and re-directing, basic network
components etc. As the organizations invest the
most in establishing infrastructure and in the
components, this is the most crucial and salient
feature provided by the cloud.

Cloud end-users: Farmers, Policy makers,
Experts, Researchers etc

SaaS: Browsers, SMSs, Audio-video, e-training
etc
PaaS: e-data bank and Cloud Agro System
IaaS: Computers, laptops, mobile phones etc.

data access, and storage to users without having the
knowledge of physical location.

3. Agriculture and Cloud Computing
Technology
India is one of the largest producers of foods, grains
and other products, but still agriculture and its
production process are decentralized, crude and
obsolete methods being followed by the farmers,
together with several constraints of the farmers and
modernization is very slow. This results in an
obvious gap between the supply and demand chains
of the agricultural products. This will have a negative
impact on the farmer’s economic conditions as well
the national income of the country. This bottleneck
can be eliminated with the implementation of Cloud
in agricultural field. It can break the farmer’s
limitations in technical knowledge, improve the
utilization of existing resources and can also
overcome the strong dependence on natural climate
in the specific geographical areas. By conveying
important information related to agriculture through
Cloud and other devices through Internet, the farmers
can benefit hugely.

4. Related Work
There are tremendous work done in the field of cloud
computing and its implementation in agricultural
sectors in various countries. The following are some
of the observations made and studied by the authors
and researchers.

Fig 1: Basic Cloud Computing Structure [4]

2.3
Information
Technology (ICT)

and

Communication

2.3.1 What is ICT?
ICT (Information and Communication Technology)
is a term that includes any communication device or
application, encompassing: radio, television, cellular
phones, computer and network hardware and
software, satellite systems [9].
A new domain of ICT is emerging called
Cloud that will maintain bulk but customized and
updated databases with rapid connectivity with low
investment cost. It provides real-time computation,

4.1 Cloud Computing and Agricultural
Development of China: Theory and Practice
Authors: Yanxin Zhu, Di Wu and Sujian Lil,
China
In this paper, the author has discussed about the
advantages and the status of China’s agriculture
development. A huge research is being carried out
theoretically since long period and studies are also
being done on its effects on China’s agriculture and
its various sectors. The concept of implementing
Cloud is not yet matured in China. It suggests a cloud
application system framework that can be
implemented in China. Due to government
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constraints and challenges, the implementation is not
very matured and effective.

productivity. Introduction of IT and Cloud
Computing in the field of farming, it will have
efficient effect on the improvement of the production
process and also on information sharing.

4.2
Application of Cloud Computing in
Agricultural Development of Rural India

5. Problem Statement
Authors: Rakesh Patel, Mili Patel
Traditionally, agriculture or farming is an activity
whose knowledge is passed down many generations
together. The information on the methods and science
of farming is confined only to the farming
community. Another major problem in our country is
rural-urban migration as unemployment ratio is
constantly is increasing.
These two major problems can be efficiently resolved
by the application of cloud computing technology in
the field of farming. By collecting all the related
information regarding farming techniques at a central
cloud, that information can be accessed by the users
and other concerned people around the world. And
migration problem will be solved as the cloud
services are provided to the users however remote the
location is.

By all the above discussion based on various papers,
the following problem statement is derived that
suggests,
“To develop a messaging system that makes use of
Cloud Computing technology and the devices that
come in handy of all the end users. This can be
utilized in the field of agriculture so that efficient
information management, flexible knowledge and
information sharing, local and global communication
and production planning can be achieved. This
ultimately results in overall increase and
improvement in the productivity in agriculture and
thus the economy”

6. Proposed System and Design

4.3 Cloud Computing: A New Era of Computing
in the Field of Information Management.
Authors: Ranjit Panigrahi, M. K. Ghose,
Moumita Pramanik
Sharing of information and knowledge is very critical
for efficient and better productivity in agriculture.
This information is maintained by farmers’
communities. If Cloud computing is applied in the
field of agriculture efficiently, then it will prove to
increase overall productivity of the cultivation land.
In addition to storing the information in cloud,
information management of all sorts of data related to
cultivated land, including location, land rights, area,
and soil and land characteristics can be integrated.

4.4 Application of Cloud Computing in the Field
of Agriculture and Prospects in Other Fields.

Fig. 2 System design

Authors: Mitsuyoshi Hori, Eiji Kawashima,
Tomihiro Yamazaki

The proposed system as shown in Fig.2, suggests
that cloud can be implemented with a model with
two core parts:

In traditional farming, IT is very scarcely been
introduced due to which it has affected the
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(i) An approach that is user-friendly and fast to
monitor and fulfill the user requests- Cloud
system
(ii) A centralized location to store all relevant dataCloud.

The Cloud System:
Communication: The literacy rate in rural areas and
in smaller towns is much lower. This population of
illiterate mostly comprises of farmer communities.
They also form a population who are non-English
speakers. Hence, this component or part of the
system is most important as it allows the users access
the users in the languages that are comprehensive to
the users. It serves a messaging system to disseminate
the information.











It is an attractive technology from the point of
view of cost of setting up. Low startup cost is
affordable in rural India.
Information management (related to crop, soil,
and weather and production process) is easier as
it will be managed by the service providers, a
team of professionals.
Promotes the circulation of agricultural products.
Long supply chain and complex link between
farmers and consumers makes it difficult for the
farmers to derive benefits and value from the
markets.
Unemployment problem is resolved as services
are provided to smallest of the place and
however the place is remote.
Data availability at any time and at any location.
Urban rural migration can be reduced.
Technical issues will be reduced as they are
handled by service providers and professionals.

Cloud:

8. Summary

It is the centralized location that has to be set up to
store all the relevant data. It can include various and
separate databases.

India will definitely benefit if the proposed model is
implemented effectively in the agricultural sector. An
effective implementation of this model will
encourage other sectors also, which will lead to
optimal benefit of shifting towards cloud [4]. This
will bridge the gap between technology, information
and farmers of India. This will have positive and
tremendous impact on other fields also that will lead
the nation towards technological development.
Therefore, promotion and awareness of Cloud
computing technology and its use, implementation
will bring out new zenith in economic development
in India.

Soil-related, weather-related, Research, Crop, and
Farmers-related Data can all be stored at a single
location and data availability can be achieved.
This data can be accessed by the end-users such as
farmers, experts, consultants, researchers etc easily
any time from any location through the devices that
are connected to the Cloud system. A generic user
interface can be used that aids in accessing the cloud
system for communication with the system to access
the information.

7. Necessity of Proposed system in
Agricultural Sectors
Cloud Computing technology is recently picking up
the global market extensively covering almost all the
prime sectors and areas but nothing is still done in the
Indian Agro sector. The developed countries have
already taken up this project but still in the infant
state.
The effective use of Cloud in agro sector will bring
positive changes by utilizing cloud’s key features.
The following benefits may serve as reasons as to
why cloud technology is necessary to be
implemented in the agricultural sector:
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