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Meta Store contains the information regarding schema of the
database tables. All relevant information required for
querying like column details, data types etc.
HiveQL supports querying on schema information on Meta
Store. It is used for executing query on Map Reduce Platform.
It is a replacement for Map Reduce. The execution engine
works as a conjunction between HIVEQL and Map Reduce. It
generates corresponding Map Reduce result for the issued
query. The last layer HDFS works is backend storage to store
the data which needs to e analyzed.

Abstract: Big Data refers to that huge amount of data which
cannot be analyzed by using traditional analytics methods. With
the increase of web content at a rapid rate, only analyzing data is
not enough rather managing it with that great pace and efficiency
is needed. A new framework Hadoop was implemented in order to
perform parallel distributed computing. Hadoop is supported by
various frameworks. In this paper, a performance comparison of
Pig, Hive and Map Reduce over Big Data is analyzed.
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I. INTRODUCTION
Hadoop is open source software which helps to process large
data sets across cluster of computers using simple
programming paradigm. Hadoop was driven by the concept
of Google File System. Hadoop was inspired by a paper
published by Google which mentioned the approach of
dealing with Big Data. It relies on distributed computing
performed over low cost servers. Storage, Management and
Processing are the three major challenges of Big Data which
are successfully handled by Hadoop [1].
Features of Hadoop
Fault Tolerance: The capability of Hadoop to support
multiple nodes running at same time provides fault tolerance.
In case of any node failure, the system assigns the task to other
node without any interruption or delay in the job. It is
achieved by Data replication and redundancy.
Scaling: The distributed file system behavior of Hadoop
helps it to add or delete nodes as required
Move Compute: Hadoop deals with Big Data so the
overhead needed to move the data is much more than the
computation itself. Keeping this in mind the computational
queries are moved to the place where data resides. They are
executed in distributed manner.

Fig 1. Hive Architecture
Many consider Hive to be much more effective for
processing structured data than unstructured data, for which
Pig is considered advantageous.
In [2], Hive framework was introduced. Hive is a data
warehousing framework build on top of Hadoop. It also
explains the operation of Hive QL which executes SQL like
queries and also provides plugins for writing custom map
reduce. HIVE system architecture is given along with the
execution of various SQL like queries on data set.
B. APACHE PIG
Pig is a procedural language for developing parallel
processing applications for large datasets in Hadoop
environment. Pig is an alternative to Java programming for
Map Reduce, and automatically generates Map Reduce
functions. Pig includes Pig Latin, which is a scripting
language. Pig translates Pig Latin scripts into MapReduce,
which can then run on YARN and process data in the HDFS
cluster. Pig is popular because it automates some of the
complexity in MapReduce development. Pig is commonly
used for complex use cases that require multiple data
operations. It is more of a processing language than a query
language. Pig helps develop applications that aggregate and
sort data and supports multiple inputs and outputs. It is highly
customizable, because users can write their own functions
using their preferred scripting language. Ruby, Python and
even Java are all supported [3].

A. APACHE hIVE
HIVE has a three layered architecture. The User Interface
Layer, the Processing layer and the Database layer. The first
layer provides an Interface to the End user to write queries for
data analysis. The middle layer provides the functional
support to the architecture.
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II. METHODOLOGY
Big Data Analytics is termed as analyzing the data in order to
fetch valuable information from it [7]. The nature of data
plays an important role while selecting the technology to be
used for analysis. In this work, six very dive rse datasets and
taken into consideration. Two data sets each of the three
formats structured, semi structured and unstructured as used.
Structured Data
 A Colon separated file which contains the details
about Movie Ratings
 An excel spreadsheet which contains data
corresponding to an educational institution

Fig 2, Pig Architecture
The language supported by Pig, Pig Latin contains various in
built operators which perform the functions to load, store etc.
The above Figure explains the architecture of Pig. Initially,
the scripts go to the parser which checks it for any syntax or
semantics errors by generating parse tree from the tokens. The
parse tree thus generated, goes as an input to the Compilation
phase in which the compiler checks all the meanings and
verify the user defined functions for any further errors. Later
on, in the optimize phase, an optimization procedure is
executed hitch eliminates all the meaningless code. Some of
the optimization techniques are dead code elimination, loop
optimization etc. Lastly, planning is done in the plan phase.
The compiled code is then sending to Map Reduce and the job
is executed.

Semi Structured Data
 An XML file which contains the details of Books
 A JSON file containing Web Page Information
Unstructured Data
 A plain text file containing a paragraph of text
 A CSV file containing records of an employee
A. Structured Data Description
1. Structured Data Set 1
The dataset which is used as structured data format contains
the information about Movies and its ratings given by the
user. It is analyzed on all the three platforms to give same
result but using different methodology.
Query: To list movie names by its rating in descending

C. Map Reduce
In Map Reduce in [4], the first step is the map job which takes
a set of data and converts it into another set of data, where
individual elements are broken down into smaller tasks (key
value pair). The reduce jobs then takes the output from a map
as input and combine these into a smaller set of results. The
map function can run independently on each key value pair,
allowing parallelism. Reduce function can also implement on
each Intermediate key. It is a linearly scalable programming
model. Mathematically it can be explained as a one to one
mapping of Key Value pair. The Map reduce process is shown
in Fig 3 below
Map: (k1, v1)
[(k2, v2)

order

Fig 4. Structurd Dataset 1
Reduce: (k2, [v2])

[(k1, v1)]
2. Structured Data Set 2
The second dataset which is taken as an example for
structured data contains details about people living in an area
their occupational employment, job opening and worker
characteristics.
Query 1: Analyze the entire data set and arrive at all
designations where the annual salary is above $ 50000.

Fig 3 Map Reduce Process
Map Reduce guarantee the delivery of data to reducer in
sorted order. The result is then send to reducer in sorted order
itself. HDFS stores the result. Map Reduce can also ensure
parallelism. If a node is working slower than the other nodes
available in cluster, then other nodes can share the jobs
providing parallelism and reducing overheads.
Big Data Analytics using other components of Hadoop is
explained in detail in [5] & [6].
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Fig 5 Structured Dataset 2
B. Semi Structured Data Description
1. Semi Structured Data Set 1
In this work, two sets of semi structured data are taken into
consideration. One is an XML file which contains the
information about books. The dataset which is taken as Semi
Structured data is an XML file. It contains the information
about Books. The same file is analyzed over all the three
platforms Pig, HIVE and Map Reduce

Fig 8 Unstructured Dataset 1
2. Unstructured Dataset 2
The second sample of unstructured data is a Comma
Separated File (CSV) containing details of an employee such
as Name, Salary and address. A sample of this dataset is
shown in Fig 9 below.
Query: To count the number of records

Query: To find the total price of all books written by an
author

Fig 6. Semi Structured Dataset 1
2. Semi Structured Dataset 2
The JSON file is neither organized nor unorganized so it is
categorized as semi structured data. The second dataset which
is taken for the study is a JSON file.
Query: To count the total number of records

Fig 9 Unstructured Dataset 2
D. Implementation of Proposed System
The proposed system can be implemented by analyzing all the
three formats of data i.e. Structured, Semi Structured and
Unstructured on Pig, Hive and Map Reduce. Map Reduce is
the programming paradigm of Hadoop which is written purely
as Java Code. Pig is an abstraction layer over Map Reduce
which is a scripting language. It reduces the programmer’s
effort. Hive also works over Map Reduce; it provides a SQL
like Interface using which analytics can be done by querying
the data. The three platforms are compared when data is
analyzed to get same result.

Fig 7 Semi Structured Dataset 2
C. Unstructured Dataset Description
1. Unstructured Dataset 1
The data which is considered as unstructured data is a plain
text file. Analysis is performed over text file using Pig, Hive
and Map Reduce.
Query: To count the occurrence of words
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Fig 10 Implementation Model for Hetergeneous Data Prei
III. OBSERVATION & RESULT
The execution time of each framework performing analysis on
the three data formats are noted and maintained to infer the
final results. The Table 1 & 2 below includes the time taken
by each framework in analyzing all three data formats when
data size is taken in MB’s and GB’s respectively.

Table 1. Comparison of Execution Time on different Big Data Platforms
Data Format

Execution Time of

Execution Time of

Execution Time of

Data size

Hive (In Sec)

Pig (In Sec)

Map Reduce (In Sec)

Structured Data Set 1

61.6

229.4

63.3

440.20

Structured Dataset 2

192.6

290.8

380.6

520.60

Semi Structured Dataset 1

193.3

180.3

208.4

374.94

Semi Structured Dataset 2

402.4

290.6

398.3

630.8

Unstructured dataset 1

300.8

180.6

232.3

493.45

Unstructured dataset

98.5

30.6

40.8

66.4

Fig 11 Comparison of Execution Time (Data Size in MB)

Retrieval Number: E1965017519/19©BEIESP
Journal Website: www.ijrte.org

80

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

MB)

(In

International Journal of Recent Technology and Engineering (IJRTE)
ISSN: 2277-3878 (Online), Volume-7 Issue-5, January 2019
Table 2 Comparison of Execution Time on different Big Data Platforms
Data Format

Execution Time of

Execution Time of

Execution Time of

Hive (In Sec)

Pig (In Sec)

Map Reduce (In Sec)

GB)

Structured Data Set 1

138.6

516.2

158.25

1.32

Structured Dataset 2

288.9

436.2

608.9

1.1

618.6

576.96

666.9

1.5

603.75

435.9

637.28

1.26

Unstructured dataset 1

676.8

406.4

580.8

1.5

Unstructured dataset 2

1083.5

336.6

448.8

1.32

Semi Structured Dataset
1
Semi Structured Dataset
2

Data size

(In

Fig 12 Comparison of Execution Time (Data Size in GB)
this study two datasets of Semi Structured data are taken.
A. Analysis based on Variety of Data
Dataset 1 is an XML file and dataset 2 is a JSON file. The
sizes of XML file are 374.94 MB & 1.5 GB. However, the
1. Result Analysis of Structured Data
sizes of JSON file 630.8 MB & 1.26 GB respectively.
Data which is in its most organized form is termed as Analysis is performed over both the files and it is found that
structured data. Data is maintained as rows and columns. In all the three platforms take similar time if the data size is
this study, two sets of structured data are taken into small. However, as the size of data is increased, Pig performs
consideration. The size of Dataset 1 is 440.20 MB & 1.32 GB considerably faster than other two.
and that of dataset 2 is 520.60 MB & 1.1 GB. When analysis 3. Result Analysis of Unstructured Data
is performed over these two sets of structured datasets, it is Lastly, analysis is performed over two sets of unstructured
found that Hive performs the fastest compared to other two. data. Data which is not organized at all such as text, images,
Since, the size of data is almost similar in both the cases. So it video etc are the examples of unstructured data. A text file and
can be assumed that for structured data, Hive, Map Reduce a CSV file are taken as unstructured dataset. The result thus
can be taken as tool for analysis depending on the type of data. obtained after the analysis shows that Pig and Map Reduce
2. Result Analysis of Semi Structured Data
give results almost at the same time. As the data size
Semi Structured data is the one which is neither organized nor increases, again Pig shots a better performance than other
unorganized. It contains a Meta data which can be treated as two.
supporting data for the document. Some examples of Semi
Structured data are Log files, JSON files, XML files etc. In
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V. CONCLUSION
The paper explains Big Data Analytics performed by Hadoop.
The performance of Pig, Hive and Map Reduce methodology
is compared depending on time of execution for analyzing Big
Data. Six data sets, two of each structured, semi structured
and unstructured type are taken for analysis. Same queries are
executed and the execution time is compared with data sets
taken as MB’s and GB’s. The result observation infers that
Hive shows best performance with Structured Data, Pig
shows best with semi structured data. However, both Pig and
Map Reduce shows good results with Unstructured data.
These are few data sets considered for analysis, but big data
analytics is purely dependent on type and size of data.
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