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Abstract

Now-a-days as data is growing rapidly analysis of data
is playing a key role for efficient decision making. Big data
refers to the ability to collect and analyze the huge amounts
of data that is being generated by different departments
working directly or indirectly involved in agriculture . Due
to lack of resources the analysis of crop yield production is
very slow which leads to take poor decisions that occurs loss
to farmers. The goal is to provide better solution for finding
problems and to enhance the crop yield productivity of the
agriculture sector. This kind of analysis can be done using
big data tools to make better decisions on various crop yield
productivity in Andhra Pradesh.
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1 Introduction

Big data analytics has made such a widespread impact in the
agriculture industry that its hard to pinpoint all its effects, and
harder still to predict what changes it might bring. Big Data in
the context of agriculture refers to new means of collecting and
analyzing data generated from the farm to the end consumer. Big
data is a set of methods and technologies that require new forms
of combination to uncover large hidden values from large datasets
that are diverse, complex, and of a mass[1].

In India Andhra Pradesh is an agriculturally important state.
Agriculture Sector is playing a very significant role in state
economy. In Andhra Pradesh agriculture is mostly dependent on
rainfall. crop production is dependent on seasonal conditions and
monsoons. The State is in third place of production in rice and
groundnuts and in Second position in cotton and sunflower. The
state has been implementing various schemes to address the
problems of agriculture from time to time. In spite of this,
agriculture in the state has been exhibiting stagnation in growth
and is seeking innovative policy and technology interventions|2].
This paper presents different varieties of commonly cultivated
crops in Andhra Pradesh and their normal expansion, production,
crop productivity during khariff and Rabi seasons which is helpful
for farmer to make better decisions in productivity of crops.

2 Big Data

To examine large and varied data sets and to uncover hidden
patterns, market trends, unknown correlations, customer
preferences and other wuseful information which can help
organizations to make more informed business decisions the
emergence and growth of big data analytics is essential.
Traditional data ware houses are based on relational databases to
structured data sets and it typically not suitable for unstructured
and semi-structured data types. Big data is updated frequently
and continually , as in the case of real-time data on stock trading,
the online activities of website visitors or the performance of
mobile applications the traditional databases and data ware
houses may not able to handle the data and processing demands
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of big data.

As a result, many organizations that collect, process and
analyze big data turn to NoSQL databases as well as Hadoop and
its companion tools, including;:

Table 1: Hadoop Tool=

Taals

Description

YARN

A cluster manazement teclmology and one of the key features m second-
generation Hadoop

MapReducs

A software framework that allows developars to write programs that procsss
massive amounts of unstructursd data m parallel across 2 dismbuted cluster of
processars or stand-alons computers.

SPARK

an open-source parallsl processing framework that enables nsers to nm large-
seale data analviies applications across clustered systems.

Hbaze

3 colwm-oriented ksy/value datz stors built to runm on top of the Hadoop
Distributed Fils System (HDFS).

Hive

an open-zource data warshouss system for querving and analvzing large datasets
stored in Hadoop filsz

distributed  publish-zubseribe  messagping  system demigmed  fo replace
traditionzl mes=age brokers

an open-zource tachnolozy that offers a high-leval mechamam for the paralle]
prograrming of MapReduce jobs to ba executed on Hadoop clusters.

2.1 Apache Pig

Apache pig is generally used with Hadoop, and all the data
manipulation operations is possible in Hadoop using pig [3]. It is
a tool/platform which is used to analyze larger sets of data
representing them as data flows. It is an abstraction over map
reduce .Apache Pig is a high-level language platform developed to
execute queries on huge datasets that are stored in HDFS using
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Apache Hadoop. It is similar to SQL query language but applied
on a larger dataset and with additional features[4]. The language
used in Pig is called Pig Latin. It is very similar to SQL. It is used
to load the data, apply the required filters and dump the data in
the required format. It requires a Java runtime environment to
execute the programs. Pig converts all the operations into Map
and Reduce tasks which can be efficiently processed on Hadoop.
It basically allows us to concentrate upon the whole operation
irrespective of the individual mapper and reducer functions.

supports complex Data struicture Runs on Hadoop

Uses both HDFS
and Map Reduce
Programming

Supports HDFS
UDF commands

Relations
operators

Pig is having features like Rich set of Operators ,Ease of
programming, Optimization opportunities, extensibility, User
Defined Functions, Handling all kinds of data. Pig consists of a
collection of rich set of operators in order to perform operations
such as Join, filter, sort and many more. Pig Latin is Similar to
SQL and hence it becomes very easy for developers to write a pig
Script. The execution of the task in Apache Pig gets
automatically optimized by the task itself, hence the programmers
need to focus only on the semantics of the language. By using the
existing operators, users can develop their own functions to read,
process and write data. Pig provides the facility to create User -
Defined Functions in other programming languages such as Java

4
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and invoke or embed them in Pig Scripts. It analyzes all kinds of
data, both structured as well as unstructured. It stores the results
in HDFS. Apache Pig is generally used by data scientists for
performing tasks involving ad hoc processing and quick
prototyping [10].Pig is used to process huge data sources such as
web logs, To perform data processing for search platforms, To
process time sensitive data loads. Pig Supports complex data
structures and runs on Hadoop. It uses both HDFS and Map
Reduce Programming and supports HDFS and UDF commands.

3 Experimental Set up and Results

In this experiment setup Edureka virtual Machine Hadoop 2.7.3
infrastructure with configuration single node has 6GB RAM and
i5 CPU . Data is collected from Acharya N.G. Ranga Agriculture
University and Agriculture Department of Government. In Andhra
Pradesh during khariff and rabi seasons total 28 varieties of crops
will be cultivated in 63.64 lac hectares land expansion. Among
those crops few important crops are rice, maize, pulses, groundnut,
cotton ,chilly, tobacco, sugarcane. The present Dataset consists
about 28 different varieties of Crops includes food grains, millets,
pulses, total food grains, total oilseeds, other crops like tobacco,
chilly, cotton, onions, fibre crop, sugarcane, turmeric, and their
total land expansion in state, total yield, total crop yield per hectare
during khariff and Rabi seasons. The land expansion is in lakh
hectares, crop productivity is in kilo gram per hectare, yield is in lac
hectares. Data description includes Sno, Cropname, land expansion
, yield, Crop productivity during khariff and rabi seasons. Apache
Pig is used to analyze the data and queries have been generated.
Pig programs can be executed in three methods. write a pig script
file containing all the commands and execute it from the command
line. Interactive shell grunt can be used to execute the commands
line by line. The required commands can be executed by extending
the PigRunner class. The method applied is interactive shell grunt
to execute commands line by line.[17]

Now take a query to load the AP crop data, first open the
terminal and give pig -x local to store the data in a local mode
and when the grunt shell is open give the following command to
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load the AP crop data.[5] food=
load’ /home/edureka/desktop/applantdata.txt’ using pig storage

(/t);

To find the food grains normal expansion in lac hectares
grunt>filtergrain=filter food by $0<7 ;

grunt>dump filtergrain;

dump is the used to run the command and give the output

ERice

B wheat

u Millets

® Pear] Millet
B finger Millet

® Maize

Figure 1: Food grains Expansion in lakhs hectares

The above graph gives the complete result of food grains like
rice, wheat, millets, pearl millets, finger millets, maize and only
millets, maize is having high expansion of land than other food
grains. The normal expansion of Rice is 16.42 lakh hectares,
wheat is 0 hectares, millets is 0.32 lakh hectares,pearl millet is
0.40 lakh hectares, finger millet is 0.36 lakh hectares and maize is
0.75 lakh hectares. with this analysis it is easy for a farmer to
estimate how much land expansion is required for each crop.

6
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To show all the cereals area of expansion
grunt>filtercereal = filter food by $0>7 and $0<14;
grunt>dump filtercereal;

B chanadal
m turdal

= moongdal
murad dal

B horsegrain

m other cereals

Figure 2: Cereals area of expansion in lakh hectares

The above graph gives the output of cereals and among all the
cereals chanadal area of expansion is high. The normal expansion
of all cereals is chanadal- 5.04 lakh hectares , turdal- 2.07 lakh
hectares, moongdal-1.34 lakh hectares ,uraddal - 3.74 lakh
hectares,horsegram - 0.33 lakh hectare,other cereals - 0.17 lakh
hectares.

Find all the oil seeds
grunt>oilseeds= filter food by $0>20 and $0<23;
grunt>dump oilseeds;

The above query gives the output of Oil seeds and

palmoil/other oil seeds expansion is more than castroil. This
query shows the Normal expansion of oil seeds like castor oil and

7
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m Castor o1l

® palm o1l

Figure 3: Expansion of Oil seeds
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palmoil /other oil seeds. The normal expansion of castor oil is 0.87
lakh hectares,in previous years it is 0.49 lakh hectares,0.47 lac
hectares, the cropsproductivity in kilo gram per hectare in
previous years is 527 lakh tonnes ,574 lakh tonnes is 0.26 lakh
hectares,0.27 lakh hectares . The palm oil and other oil seeds
normal expansion is 0.52 lakh hectares,and expansion in previous
years is 0.55 lakh hectares,0.61 lakh hectares, crop procutivity is
22319 kilo gram per hectare,21419 kilo gram per hectare, The yield
is 12.34 lakhs tonnes and 13.07 lakhs tonnes, in both khariff and
Rabi seasons.

show production of rice from 2013 to 2015
grunt>ticeproduction= foreach food generate $1 as meal,$8 as
production;

grunt>ricefilter=filter riceproduction by meal=="Rice’;
grunt>dump ricefilter;

mRicein 2013-14
Ricem 2014-15

Figure 4: Production of Rice from 2013 to 2015

The above query display the production of rice during the year
2013-15.  During 2013-14 the production of rice is 79.94 lakh
tonnes and in 2014-15 the production of rice is 81.4 lakh tonnes.
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Show normal expansion of maize.

grunt>maize= foreach food generate $ as mean,$2 as Normal,
grunt>maize expansion=filter maize by meal=="Maize’;
grunt>dump maize expansion;

® Normal Expansion
E Expansionin 2014

B Expansionin 2015

Figure 5: Normal Expansion of Maize

The above query shows the normal area expansion of Maize
which is 2.76 lakh hectares and the normal expansion of Maize in
2013-14 is 3.52 lac hectares and in 2014-15 is 3.00 lac hectares.
The crop during 2013-14 is 6286 kilo gram hectares, 2014-15 is
6260 kilo gram hectares. The Production of Maize in 2013-14 is
22.14 lakh tonnes and 2014-15 is 18.78 lakh tonnes.

show total coarse grains.

grunt> coarsegrain=group filtergrain all;

grunt>dump coarse grain;

grunt>grains_count=foreach coarsegrain Generate
COUNT (filtergrain);

The above query gives the total coarse grains production
during the seasons of khariff and Rabi. There are total six coarse

10
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B Wheat

H Milo

M Pearl Millets
B Finger Millets
H Maize

m small millets

" Total Coarse grains

Figure 6: Coarse Grains Production
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grains they are wheat,milo,pearl millet,finger millet,maize,small
millets. The production of Rice is high among all the other grains.
wheat 0,Milo 2.14,pearl millet 0.36 , finger millet 0.36, maize
18.78,small millets 0.14and total production of coarse grains is
21.78 lakh tonnes.

show total food grains

grunt>allfoodgrains=filter food by $0<14;

grunt>grains=dump allfoodgrains all;
grunt>count_foodgrains=foreach grains generate
count (allfoodgrains);

grunt>dump count_foodgrains;

ERice

mwheat

uMilo

m pearl millet

= finger millet

mMaize

mgmall millets

u chanadal

®turdal

= moongdal

muraddal

m horsegram
other cereals
total cereals

Totalfood grains

Figure 7: Total food grains production during 2013-14
The above query gives the output of total food grains and its
production during khariff and Rabi seasons in 2013-14.

Production of each food grain is Rice - 79.94 lakh tonnes, wheat

12
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-0 tonnes, milo- 2.65 lakh tonnes,pearl millets - 0.82 lakh tonnes,
finger millets - 0.43 lakh tonnes, maize - 22.14 lakh tonnes, small
millets - 0.21 lakh tonnes, chanadal -6.48 lakh tonnes, turdal -1.04
lakh tonnes ,moongdal- 0.82 lakh tonnes, uraddal- 2.07 lakh
tonnes,horsegram-0.15 lakh tonnes, othercereals-0.24 lakh tonnes,
total  cereals-10.79  lakh  tonnes, total  food  grains
production-116.98 lakh tonnes

Groundnut expansion

grunt>Groundnut= foreach food generate $1 as nut,$6 as exp,$7
as expansion;

grunt>ground=filter groundnut by nut=='Groundnut’;
grunt>dump ground;

B Crop in kg/hectare
in2014-15

m productionin lakh
tonnesin 2013-14

Figure 8: Ground nut expansion

The above query shows the ground nut crop kilo gram per
hectare in 2014-15, the crop yield in 2014-15 is 585 kg/hectare
and the production of groundnut in 2013-14 is 8.81 lakh tonnes
and 5.11 lakh tonnes in 2014-15.

13
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4 Conclusion

Agriculture data has entered the world of big data as agriculture
has been transformed into a technological world. Big Data
analytics is a technique that help us in a decision making. To
analyze the varieties of crops production like food grains, oilseeds,
cereals, millets, coarse grains, maize, groundnut in AP region, big
data analytics framework has been developed that provided
solutions by using pig . Based on evidence from original data the
proposed work is Thelpful for researchers and officers for
recommending solutions, the work is helpful to make decisions as
on which season a particular crop in AP region can produce high
and the area of expansion of each crop and to analyze the total
crop production based on previous years.
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