ISSN 0970-647X

www.csi-india.org

@sncm;}, ™

\ 2
&)
‘ ‘ 5
F-l

ESII!I 1955

52 pages including cover

CSI Communications

Knowledge Digest for IT Community

Volume No. 41 | Issue No. 6 | September 2017 ? 100/-

_l.-'
I'..Il'
o

.r.."'l".".__- Ny F r‘”.'.*-, g
' w q v -

L

_AGRICULTURE

A | )
Fody il "é
M : I."-. |_.I *%
. AL

COVER STORY
ICT as a Service (laaS) for Climate
Change Adaptation 6

TECHNICAL TRENDS
A-VIEW: Online Training Tool
from India 16

. :;;.

1

oy
iy 1.
-‘Ir 1 ¥

RESEARCH FRONT
From Remote Sensing to Remote Cognition:
Paving the way for the future of Agriculture 21

ARTICLE
Cloud Based Implementation of Mashup of
Web Based Agriculture and Irrigation Services 29



CSI GOMMUNICATIONS

VOLUME NO. 41 ¢ ISSUE NO. 6 « SEPTEMBER 2017

S S AGRAWAL
KIIT Group, Gurgaon

PRASHANT R. NAIR

Amrita University, Coimbatore

A. K. NAYAK

Hony. Secretary
For Computer Society of India

Arun B Samaddar, NIT, Sikkim

Bhabani Shankar Prasad Mishra,
KIIT University, Bhubanewar

Debajyoti Mukhopadhyay, MIT, Pune

J. Yogapriya, Kongunadu Engg. College, Trichy
M Sasikumar, CDAC, Mumbai,

R Subburaj, SRM University, Chennai

R K Samanta, Siliguri Inst. of Tech., West Bengal
R N Behera, NIC, Bhubaneswar

Sudhakar A M, University of Mysore

Sunil Pandey, ITS, Ghaziabad

Shailesh K Srivastava, NIC, Patna

Vishal Mehrotra, TCS

GP OFFSET PVT. LTD.

Please note:

CSI Communications is published by Computer
Society of India, a non-profit organization.
Views and opinions expressed in the CSI
Communications are those of individual
authors, contributors and advertisers and they
may differ from policies and official statements
of CSI. These should not be construed as legal
or professional advice. The CSI, the publisher,
the editors and the contributors are not
responsible for any decisions taken by readers
on the basis of these views and opinions.
Although every care is being taken to ensure
genuineness of the writings in this publication,
CSI Communications does not attest to the
originality of the respective authors’ content.
© 2012 CSI. All rights reserved.

Instructors are permitted to photocopy isolated
articles for non-commercial classroom use
without fee. For any other copying, reprint or
republication, permission must be obtained
in writing from the Society. Copying for other
than personal use or internal reference, or of
articles or columns not owned by the Society
without explicit permission of the Society or
the copyright owner is strictly prohibited.

Contents

Cover Story

ICT as a Service (laaS) for Climate Change Adaptation 6

Dinesh Kumar Singh

Technological Innovations for Agricultural Developments through Information 10

Communications Technology (ICT)

S. Balakrishnan, J. Janet, R. Sachinkanithkar and D. Reshma

Technical Trends

Real-time Availability of Information for Apt Decisions v' S-Mash IT Up ! 14

Vipul Kamat

A-VIEW: Online Training Tool from India 16

Kamal Bijlani

Research Front

From Remote Sensing to Remote Cognition: Paving the way for the future of Agriculture 21

Navin Kumar C. Twarakavi, Richa Hukumchand, Jayantrao Mohite & Srinivasu Pappula

Diagnosis of Nutrient Deficiency in Maize through Image Analysis 25

S. Sridevy & Anna Saro Vijendren

Articles

Cloud Based Implementation of Mashup of Web Based Agriculture and Irrigation Services 29

R. Madana Mohana, L. V. Narasimha Prasad & A. Rama Mohan Reddy

An Insight into ICT in Indian Agriculture through Mobile Applications 34

B Gayathri Kamath

Recommender System in Agriculture 36

Santosh Kumar & Kannan Balakrishnan

PLUS

CSl Young Talent Search in Computer Programming-2017 9

Expert Talk 15

Workshop on Search engine Optimization 20

The Big Idea Presentation and Quiz 24

TechTalk 28
33

CSI Communications Special Issue on Pattern Recognition 38

CSl Young IT Professional (YITP) Awards 2017 40

IT Job Opportunities 42

CSI Reports 43

Student Branches News 45

Call for Paper for the CSI Journal of Computing 3rd Cover

52" Annual Convention of Computer Society of India Back Page

Printed and Published by Prof. A. K. Nayak on behalf of Computer Society of India, Printed at G.P. Offset Pvt. Ltd.
269 / A2, Shah & Nahar Industrial Estate, Dhanraj Mill Compound, Lower Parel (W), Mumbai 400 013 and published from
Computer Society of India, Samruddhi Venture Park, Unit-3, 4" Floor, Marol Industrial Area, Andheri (East), Mumbai 400 093.

Tel. : 022-2926 1700 ¢ Fax : 022-2830 2133 » Email : hqdcsi-india.org

*3e
CSI COMMUNICATIONS | SEPTEMBER 2017



ARTICLEW

Cloud Based Implementation of Mashup
of Web Based Agriculture and Irrigation
Services

) R.Madana Mohana
Asso. Prof., Dept. of CS & Engg., Bharat Inst. of Engg. and Tech.
Ibrahimpatnam - 501 510, Hyderabad, Telangana, India.
Email: rmmnaiduldgmail.com

) L.V. Narasimha Prasad

Professor, Dept. of CS & Engg., Institute of Aeronautical Engg.
Dundigal - 500043, Hyderabad, Telangana, India.
lvnprasad(dyahoo.com

) A.Rama Mohan Reddy
Professor, Dept. of CS & Engg., Sri Venkateswara University College of Engg.,
Sri Venkateswara University, Tirupati -517502, Andhra Pradesh, India. ramamohansvu(@yahoo.com

India is a land of villages and agriculture still remains the main source of livelihood for the majority
of the population. With an average annual growth rate of 3.3%, a major challenge this sector is facing
is the lack of timely information about crop varieties, production techniques, production and yield
strategies. Farmers need to make efficient use of modern technology to achieve maximum yield from
available land. Therefore this paper mainly aims at providing a mashup of web based services (namely
agriculture service and irrigation service) hosted on cloud platform to help the farmers gain beneficial
information regarding farming in India. The web services provide information regarding the current
agricultural and irrigational practices in India. It provides detailed information to the end user about
various crops and the irrigation techniques that include weather conditions, type of soil, fertilizers,
potential diseases and the best places in India to grow a particular crop and also the type of irrigation
techniques to be used for particular regions on a single cloud platform.

Key Words: Cloud computing, mashup service, Agriculture and Irrigation.

1. Introduction

Cloud computing has emerged
as an essential model for managing
and delivering the new promising
applications in the field of agriculture ,
education, finance and healthcare etc.
efficiently over the internet. However,
providing dedicated cloud services that
ensure application’s dynamic Quality of
Service (QoS) requirements and user
satisfaction is a big research challenge
in cloud computing. As dynamism,
complexity and heterogeneity  of
applications is increasing rapidly, this
makes cloud systems unmanageable
in service delivery. To overcome these
problems, cloud systems require self-
management of services. Autonomic
cloud computing systems provide the
environment in which applications can
be managed efficiently by fulfilling QoS
requirements of applications without
human involvement [11].

India is a land of villages and
agriculture still remains the main
source of livelihood for the majority of
the population. With an average annual
growth rate of 3.3%, a major challenge
this sector is facing is the lack of
timely information about crop varieties,
production techniques, production and
yield strategies. Farmers need to make
efficient use of modern technology to
achieve maximum yield from available
land.

Emergence of ICT (Information
and  Communication  Technologies)
plays an important role in agriculture
sector by providing services through
computer based agriculture systems
[12]. But these agriculture systems are
not able to fulfill the needs of today’s
generation due to lack of important
requirements like processing speed,
lesser data storage space, reliability,

availability, scalability etc. and even
the resources used in computer based
agriculture systems are not utilized
efficiently [13]. To solve the problem of
existing agriculture systems, there is a
need to develop a cloud based service
that can easily manage different types
of agriculture related data based on
different domains (crop, weather, soil,
pest, fertilizer, productivity, irrigation,
cattle and equipment] through these
steps: i] gather data from various
users through preconfigured devices,
i) classify the gathered data into
various classes through analysis, iii)
store the classified information in
cloud repository for future use, and iv)
automatic diagnose of the agriculture
status. In addition, cloud based
autonomic information system is also
able to identify the QoS requirements
of user request and resources are
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allocated efficiently to execute the user
request based on these requirements.
Cloud based services can significantly
improve reliability, availability and
customer satisfaction.

Therefore this paper mainly aims
at providing a mashup of web based
services (namely agriculture service
and irrigation service] hosted on
cloud platform to help the farmers
gain beneficial information regarding
farming in India. The web services
provide information regarding the
current agricultural and irrigational
practices in India. It provides detailed
information to the end user about
various crops and the irrigation
techniques that include weather
conditions, type of soil, fertilizers,
potential diseases and the best places
in India to grow a particular crop and
also the type of irrigation techniques
to be used for particular regions on a
single cloud platform. This paper is
organized into the following sections:
Section 2 describes the features of
mashup service and cloud platform.
Section 3 shows the implementation
of mashup service on cloud platform.
Section 4 contains the applications of
mashup service and section 5 contains
conclusion and future work.

2. Features of Mashup Service and

Cloud Platform

The main features of this system
are:

Agriculture service - Region in
India is taken as input and the best
crop that can be grown in that region
is determined. The service also takes
the crop as input and provides detailed
information required to grow that crop.

Irrigation service- Takes region
and crop as input and determines the
best-suited irrigation facility for it.

Crop Analysis Graphs - These
graphs help the farmer gain an insight
to the production rates of the major
crops of India in different states over
the past years. This will help the farmer
make efficient decisions regarding the
crop to be grown in his region. The
graphs are created using SAP Lumira.

Cloud Platform - These features
are put on a cloud platform. In
networking, cloud computing s
computing that involves a large number

of computers connected through a
communication network such as the
Internet. In science, cloud computing is
means a distributed computing system
over a network. It means the ability to
run a program or application on many
connected computers at the same time.
Cloud computing provides features
such as agility, device independence,
location  independence, scalability,
reliability, virtualization, elasticity and
performance. This paper is hosted on
Amazon EC2 Cloud that provides the
aforementioned features.

3. Implementation of Mashup
Service
The implementation of mashup
service can be done as follows:

3.1 Mashup Architecture
The Fig. 1 shows the mashup

architecture.

“/Web\“

\ Services |

/ Platform \

\\[Amazon ECi]/

— ~ iy

- I Mashup Py /
E . /

Database [

Fig. 1 : Mashup Architecture

The mashup application combines
the following to provide the web service
that can be accessed by various types
of devices with a connection to the
internet.

Web Service - The web services
include Agriculture service, Irrigation
service and Crop Analysis Graphs.

Database - various datasets of
agriculture and irrigation in India are
combined to form the database tables.

Platform - cloud platform used is
Amazon EC2.

Client Application - Web service
displayed on varied types of browsers.

3.2 Amazon EC2 Cloud Architecture

The Fig. 2 shows the Amazon
Elastic Compute Cloud Architecture.

Amazon EC2 Platform - An
Amazon Machine Image is booted and
a virtual image is got. This is known
as an ‘instance’. Once the instance
is launched, access to remote cloud
server is got. The website can then
be launched in cloud server by using
WAMPP  server. Hence access to
Amazon S3 Cloud Storage is achieved,
on which our databases can be put.

Amazon EC2 provides elastic and
computing services.

Elasticity - the instances can be
created, launched and terminated as
and when required and charges are paid
based on active hourly usage.

Optimizes computing and access
latency - Amazon allows us to choose
the geographical location of the
instance.

3.3 Data Analysis using SAP Lumira
The Fig. 3 shows the Data Analysis
using SAP Lumira visualization tool
SAP Lumira is a visualization tool
that helps us to analyze our datasets
(datasets can be in varied formats such
as Excel, CSV or SQL databases) and
build graphs to illustrate the analysis.
The graph types include pie chart,
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Fig. 2 : Amazon Elastic Compute Cloud Architecture
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Fig. 3 : Data Analysis using SAP Lumira visualization tool

bar graph, line graphs, radar chart,
heatmaps. These graphs help us to
pick up minute analysis details of the
datasets that we may have missed.

To create graphs in SAP Lumira:

Extract- the dataset you are going
to use in the form of a new document
and save it.

Prepare- the dataset to include
only the columns or attributes that you
require in your analysis and exclude the
rest.

Visualize- choose the measures
and parameters of the co-ordinate
(x and y axis). Visualize the prepared
datasetin the form of a graph - choosing
the type of graph required.

Story boarding and sharing of these
graphs can also be done.

Requirement and Implementation of the
web service:

1. Inputs:

Agriculture and irrigation datasets,
back end databases.

Agriculture service - Region in
India is taken as input and the best
crop that can be grown in that region
is determined. The service also takes
the crop as input and provides detailed
information required to grow that crop.

Irrigation service- Takes region and
crop as input and determines the best-
suited irrigation facility for it.

Crop Analysis Graphs - These
graphs are created using SAP Lumira,
an analysis and visualization tool. The
inputs taken are the datasets of different
agricultural practices in Indian states
including the crop production rates.

2. Implementation:
It provides mashup of web services

namely- agriculture, irrigation service
and crop analysis graphs. Agricultural
and irrigational datasets are used to
provide crop information and irrigation
facilities as output.

Web  service is implemented
using php, javascript, html and python

languages. Backend databases are
implemented using Mysql.

SAP Lumira - Data analysis is done
on crop datasets to analyze the best
crop depending on the production rate
in the different states of India. This is
done using an analysis and visualization
tool known as SAP Lumira.

Amazon EC2 Platform - Amazon
EC2 provides elastic and computing
services. The entire web service is
launched on this platform.

3. Output:

Crop Analysis Graphs - Crop
analysis for production rate of crops in
India across the states over the years
is displayed. Farmers can make the
decision of growing the suitable crop
based on the production rate in their
region.

Agricultural Service Output - The
detailed information about any given
crop is given or the farmer can view
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Fig. 4 : Line Chart showing crop production vs states of India (using SAP Lumira)
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Production (in tonnes) by state and crop
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Fig. 6: RadarChart showing production of crops vs states of India (using SAP Lumira)
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Fig. 7 : Heat Map showing the density of production rates across Indian states for the
various crops (Using SAP Lumira)

the entire information table containing
all the crops grown in India along with
the climatic conditions suitable for
them, rainfall required, season, major
producer states, diseases the crops
may be prone to and the fertilizers to
avoid them are displayed.

Crop Details

Al o
types

Figure 8: Agriculture service output

Irrigation Service Output - The
irrigation service compares the region
and the crop and displays the irrigation

method that complies with both crop
and state in India.

=
§ o e _— = —

Irrigation Details

Figure 9: Irrigation Service Output

4 Applications of Mashup Service

This paper will mainly help farmers
by providing them detailed information
about crops that includes the best
producer states for the crop in India, the
amount of rainfall required.

It will enable the farmers to
maximize the yield by adopting the best

methods and practices.

Since the paper is web-service
based it can be utilized by a large
number of people for any information
regarding the crop and its production.

And since this paper provides
information in a detailed manner any
person mainly a prospective farmer will
benefit largely from it.

5 Conclusion

This paper will mainly help farmers
by providing them detailed information
about crops and will enable the farmers
to maximize the yield by adopting the
best methods and practices. The crop
analysis graphs show the production of
major crops of India in various states of
India over the years. This will help the
farmer to decide the crop that will give
the best yield depending on his region.
There is path for further improvement
by extending it to regional languages.
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“Security Concerns in a Networked World” on 4" August, 2017 in the
College CIR Seminar Hall. Dr. U Krishnakumar, Director, welcomed
the gathering. The session was handled by Sri. Jayakrishnan K,
Director of Xtend Technologies (P) Ltd. He talked on various areas
like buffer overflow, ransomware, phishing, issues related to
data breach, two factor authentications etc. The session was very

informative and students from MCA Third semester attended the
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