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ABSTRACT

Big Data is a humongous amount of data in any form. Big data
Analytics is the process to perform statistical analysis of data.
Data science is go-ahead approaches that analyze past and
current data in exploratory way to predict the occurrence of
particular event in future. Tools used in big data and data
science are to extract knowledge from the data in addition
tools yield intelligence data solutions to business. This paper
objective is to provide the essential details about Big Data,
Data Science and tools in which through innovative analytics
are achieved. Tools in Big data platform can be classified to
accomplish few key tasks akin to Storage, Querying and
Analysing. This paper also deals with Apache Hadoop, Hive,
EXCEL, R-Programming, and Tableau these tools obviate the
programming aspect and provide a GUI to build predictive
models.
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l. INTRODUCTION

Big data deals with large amount of structured, semi structured
and unstructured data. Data that is very large or unstructured
must be converted to structured data which cannot be achieved
by relational database engines. This type of data requires the
concept of big data which provides structured data. Its process
includes capturing of data, storing, search, updating and
analyzing. Five dimensions of big data are volume (quantity),
variety (difference), velocity (Speed), Veracity (accuracy) and
Value (scope). Big data information arrives from different
domains like healthcare, Banking Sectors and equity market.
These data can be processed through many tools and
techniques.

Data science is an interdisciplinary field of mathematics,
statistics, computer science to extract knowledge and patterns
from complex data. There is overwhelming flow of data from
various sources like internet, e-commerce sites, cell phones
and social media. This data can be structured or unstructured
like videos, audio etc. Data science as a whole is related to
compiling, purifying and analyzing the data. Data science is a
composite of algorithms and tools from various disciplines to
gather data, obtain insights, extract meaningful information
and explicate it for decision making.

Data science is highly applied in various fields such as
Marketing, Social media, healthcare, education, security,
biological science etc.
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Data Analytics also known as Analysis of data. Data analysis
refines the data using diverse techniques. Analysis process
evolves collection of data, applying statistical methods to
derive data for decision making. Data analysis methods can be
a quality or quantity based. How data analysis techniques imply
to big data is a challenge in this era

Data Science

[ Hadoop J [ Hiwve Jl Excel J
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Fig: 1 stack of Bigdata, Data science, Tools and techniques

Above diagram depicts the flow of data from the  various
sources, also tools and techniques involve in data science and
big data. When the enormous amount of data generated by the
social media like Facebook, twitter, also data from healthcare
domains turned into Big Data. Traditional tools and techniques
fall short to handle big data. Thus, we couldn’t derive
knowledge from the data scattered around the system.

Both big data analytics and data science deals with unstructured
data but big data analytics commonly used in financial services,
retail marketing and healthcare whereas data science used to
predict models in the new-fangled fields.

This paper explores the tools like Hadoop (storage), Hive
(Querying), Excel (Analysing), R-Programming (Statistical
Computing in Data Science), Tableau (Visualization) and the
data mining, machine learning, Map Reduce techniques.

1. Hadoop
Hadoop is an open source framework from Apache.

Hadoop can handle data in huge volume. It is used to store the
colossal amount of data in Big Data.

Hadoop Distributed File System and Map Reduce Engine are the
main components in Hadoop. With the Hadoop Distributed File
system the data is stored once on the server and consequently
read and re-used many times thereafter.

It uses client/server structural design, with each cluster
consisting of a single Name Node that manages file system
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operations and along with Data Nodes that manage data storage
on individual compute nodes.MapReduce is to schedule and
process across the cluster.hadoop is a data warehouse whereas
MapReduce process the data by dividing into smaller units.

Fig 2.2 Hive Pane in Excel

Using the Hive Pane odbc connection is established and Hive
data is imported to excel.
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Data Process in Hadoop
Unlike traditional relational database systems (RDBMS) that
can’t scale to process large amounts of data, Hadoop enables
businesses to run applications on thousands of nodes
involving thousands of terabytes of data.
2. Hive
Apache provided another platform named as Hive to handle
(querying) big data. HiveQL is a query language from Hive.
Result set from this HiveQL is transferred to SQL Query set.
It does generate the MapReduce Scripts.
Like RDBMS hive facilitates storing of object in a binary
stream and Meta data information through Hive Metastore.
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Map Reduce L Data
Jdbc Odbc

Fig: 2.1 Hive architecture

Hive is uniquely placed to come up with querying of data,
powerful analysis, and data précising while working with huge
volumes of data. The vital part of Hive is the HiveQL query
which is an SQL-like interface that is used widely to query that
is stored in databases.

Also Hive enables access data from Apache HBase storage
system.

Connect Excel to Hadoop:through HiveODBC.it is possible to
have a Hive add in to the Excel.
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Fig 2.3 Hive data into Excel

3. Excel
Data stored in hadoop can be accessed by excel using ad hoc
techniques. we can import data from hive to excel using
HDInsight Services. Microsoft — power query in excel used to
extract the needed information from the data source. To
accomplish this HDInsight cluster data is used.
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Fig 3.1 Power Query in Excel

Data cleaning and filtering are the crucial task of excel in big
data.

4. R-Programming
It becomes the de facto programming language for data
science. It performs statistical analysis of data.
RStudio framework is used to compile and execute R
programming.
Data are manipulated using R programming. With the use of R
Engine and IDE R-programming process the data and yields
the data as statistical report.
Predominantly this language used to provide analyze patterns
before the happening of the events.

Deduction,
Load Data M cleaningof data [ Analyze
¢ Machine < Model
Learning development

Fig 4.1 Data Process in R-Programming

5. Tableau
Tableau is primarily used in business intelligence platform
which offer data visualization and exploration capabilities.
When combined, Tableau and R offer one of the essential and
complete data analytics solutions in the industry today,
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providing businesses with incomparable abilities to see and
understand their data.

A scalable object to various sources from tableau is the
additional benefit.

Tableau has an interactive dashboard which renders the image
as a result from analysis very quickly. The dashboard will also
give you rich visualizations. The data visualization dashboard
offer an in depth knowledge into the data
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Fig 5.1 Tableau data output

It works with huge datasets and it includes more visualization
tools.

6. Techniques

A. Machine learning (ML), a associate-field of artificial
intelligence (Al), focuses on the task of enabling computational
systems to learn from data about how to perform a desired task
automatically. Machine learning applications including
decision making, forecasting or predicting and it is a key
enabling technology in the deployment of text mining and big
data techniques in the diverse fields of engineering, healthcare,
science, , business and finance.

Two types of Machine learning are:

e Supervised ML: The program is “practiced” on a pre-
built set of “training examples”, which then facilitate
its ability to reach an exact conclusion when given
new data.

e Unsupervised ML: finite amount of data should be
given as the program input and must find patterns,
relationships therein.

Working sample of Machine Learning algorithm:

ML described as learning a target function (f) that best maps
input variables (M) to an output variable (N).
N =f(M)
In the learning process we develop predictions for the future
(N) and provided (M) new inputs.

7. Data Mining
Mining is the analyse process from various view and give a
summary to useful information. This task can be automatic or
semi automatic on heavy data sets.
Data mining is a knowledge Discovery process which applies
to the enormous set of data. Like Big Data.
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8. Map Reduce

It’s coupled with hadoop hdfs to handle big data. It
incorporates stages.map stage, shuffle stage, reduce stage.
Semantically the first two stages distribute the data and the
reduce phase does the computation.:

Big Split L, Map
Data
A\ 4

Fig 8.1 Steps in Map Reduce

Limitation of this technique is user has to follow a
logic of his own.

9. Conclusion

This paper presents the overview on big data, data science and
related tools, techniques. Tools discussed here provide the
efficient way of handling big data. Understanding of this tools
and its usage enables the researchers, business people, and
academician to work with big data in an effective manner.

Future work:
Processing of ontology based data set using big data tools and
to derive the insight for healthcare domain.
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