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Abstract— In this electronic age, increasing number of organizations are facing the problem of explosion of data and
the size of the databases used in today’s enterprises has been growing at exponential rates. Data is generated through
many sources like business processes, transactions, social networking sites, web servers, etc. and remains in
structured as well as unstructured form. Processing or analyzing the huge amount of data or extracting meaningful
information is a challenging task. The way big data - heavy volume, highly volatile, vast variety and complex data has entered our lives, it is becoming day by day difficult to manage and gain business advantages out of it. This paper
describes as what big data is, how to process it by applying some tools and techniques so as to analyze, visualize and
predict the future trend of the market.
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I. INTRODUCTION
Big data is a buzzword, or a catch-phrase, used to describe the massive volume of both structured and unstructured data
which is difficult to process using traditional relational database and software techniques as per organization’s hardware
and infrastructure.
Three major attributes as:
Variety – different type of data including text, audio, video, click streams, log files, and more which can be structured,
semi-structure or unstructured.
Volume - hundreds of terabytes and petabytes of information.
Velocity – Speed of data to be analysed in real time to maximize the data’s business value.

Figure 1: Attributes of Big Data
1.1 Apache Hadoop
The Apache Hadoop software is a framework that allows for the distributed processing of large data sets across clusters
of computers using a thousands of computational independent computers and petabytes of data. Hadoop was derived
from Google’s Map Reduce and Google File System (GFS).
1.1.2 HDFS (Hadoop Distributed File System):
The Hadoop Distributed File System (HDFS) is a distributed file system providing fault tolerance and designed to run on
commodity hardware. HDFS provides high throughput access to application data and is suitable for applications that
have large data sets.

1.1.3 HBASE:
HBase is column-oriented database management system that runs on top of HDFS. It is well suited for sparse data sets,
which are common in many big data use cases.

1.2 Some samples of data size of few leading companies
Data Generated by FACEBOOK in one day
2.5 billion Content items shared per day
2.7 billion Likes per day.
300 million photos uploaded per day.
100+ petabytes of disk space in one of FB’s largest Hadoop (HDFS) clusters.
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105 terabytes of data scanned via Hive, Facebook’s Hadoop query language, every 30 minutes.
70,000 queries executed on these databases per day.
500+terabytes of new data ingested into the databases every day.
Data Generated by FACEBOOK in every 15 days
37.5 billion Content items shared per 15 days.
40.5 billion Likes per 15 days.
40% projected growth in global data generated per 15 days vs 5% growth in global IT spending.

1.3 Let us look out what is big data analysis, need of analysis and how we can do analysis in optimized way through
different approaches.
We need to store, clean, brush up, apply some mathematical and algorithmic model to research so beautify our [data] to
induce a visualized and delightful story out of it for the senior management team to take some. We need to store, clean,
brush up, apply some mathematical and algorithmic model to research so beautify our [data] to induce a visualized and
delightful story out of it for the senior management team to take some decisions.

Fig 2: Big Data Analysis

1.3.1 Need
Can you imagine how your organization handles Big Data during daily operations? Just to give you an idea, consider the
following scenarios:
“Can you quickly draw a graph of sentiment analysis for fundamentals news article revealed yesterday for a XYZ
region?” What one ought to do therefore as you'll be able to answer your VP quickly by scanning your massive data?

1.3.2 How
Previously, it was the statisticians whom to play with data and come up with some models to reach out to some decision.
Data person could be a mixed mix of a knowledge base knowledgeable, a statistician and a story author. In order to make
their life easier we have R language wherein we can either store information or use existing information (from some info
like SQL server or oracle) so we will perform our analysis victimization some predefined packages among R.
R will handle huge information victimization ff, fbase, RODBC, RHadoop packages.

II. Big Data Analysis using R
2.1 Introduction to R
R is an open source language which is used for data modelling, manipulation, statistics, forecasting, time series analysis
and visualization of data. Gradually R got some libraries like ff, ffbase, Rodbc, rmr2 and Rhdfs to handle huge
information. Rmr2 and rhdfs along use the facility of Hadoop so as to handle huge information effectively.
The latest version of R is going to be R 3.0.2
2.2 Big Data Analysis in R using ff, ffbase Packages
Native R stores everything into RAM. R objects will take memory up to 2-4 GB, depends on hardware configuration.
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Fig 3: Functioning of ff package

Fig 4: Data Storage with ff object
2.3 RODBC:
Hey don’t worry if you've got keep your knowledge in any on-line database like SQL server. R has a privilege to connect
to the SQL server (using RODBC package) and pick your data from there itself with quite an ease.

Fig 5: RODBC Connectivity
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III. Introduction to Hadoop
Hadoop is an open source Apache software written in JAVA for running distributed applications on big data. It contains a
distributed file system namely Hadoop distributed file system (HDFS) and a parallel processing batch framework.

Fig 6: Example of distribute data system
Hadoop provides a great sense of data reliability and movement across the nodes in cluster. The core functionality lies
with MapReduce which is a popular computational algorithm. MapReduce takes the approach of divide and conquer
wherein the data is divided based on some mapping function and is then applied to various nodes within the cluster so as
to execute parallel. Hadoop and MapReduce provides a high level of fault tolerance wherein by default data is replicated
at three different data nodes (Slave nodes). Hadoop distribute its tasks and data into different nodes and each node is
responsible for execution of tasks and processing of data and send result back to main node. According to The Apache
Software Foundation, the primary objective of HDFS is to store data reliably even in the presence of failures including
NameNode failures, DataNode failures and network partitions. The NameNode is a single point of failure for the HDFS
cluster and a DataNode stores data in the Hadoop file management system. Facebook has more than 100 PB (PB= 1 M
GB) of data in Hadoop clusters.
3.1 MapReduce – Data Reduction
MapReduce is a computational model working on divide and conquer approach using the key value pair wherein Map
function divide the data set into subset and then the results are reduced to get the final output using the key. Hadoop has
the power for processing the data efficiently but it does not have the powerful capability for analysis. To overcome this
we require Hadoop to be integrated with some statistical language like R.

3.2 Big data analysis using RHadoop
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RHadoop is a collection of three R packages: rmr, rhdfs and rhbase. . rmr require Rcpp, RJSONIO, bitops, digest,
functional, stringr, plyr, reshape2. Rhdfs require rJava package. We need to put in these packages before install rmr and
rhdfs severally. Rmr package provides Hadoop MapReduce practicality R, rhdfs HDFS provides file management and
rhbase provides HBase management from among R. Below mentioned packages provides United States the practicality
of Hadoop among R
Rmr2 - rmr2 offer United States Hadoop MapReduce practicality in R.
Rhdfs - rhdfs offer United States file management of the HDFS with R
Rhbase - rhbase offer United States management for the HBase distributed information with R.

Fig 8: RHadoop Architecture
MapReduce takes the divide and conquer approach, which runs in parallel.
IV. Conclusion
RHadoop is complete set where we can process our data efficiently, perform some meaningful analysis. It removes the
dependency of temp files that we used to do with ff package and any middle layer that has the limitation of memory.
Finally, there is the approach of developing algorithms that have been explicitly parallelized to run within Hadoop. For
example if you wanted to do a linear or logistic regression in R on a 1TB of data stored in HDFS, this requires that the
algorithms themselves be implemented in way to use a distributed computing model. Revolution Analytics has a
framework for developing these kinds of algorithms to be optimized within Hadoop.
We have examined the design and architecture of Hadoop’s MapReduce framework in great detail. Particularly, our
analysis has focused on data processing. We would conclude by saying that big data is the new buzz word and Hadoop
MapReduce is the best tool available for processing data and its distributed, column-oriented database, HBase which uses
HDFS for its underlying storage, and support provides more efficiency to the system. With Revolution Analytics’
RHadoop packages and MapR’s enterprise grade Hadoop distribution, data scientists can utilize the full potential of
Hadoop from the familiar R environment. If someone needs to combine strong data analytics and visualization features
with big data capabilities supported by Hadoop, it is certainly worth to have a closer look at RHadoop features. It has
packages to integrate R with MapReduce, HDFS and HBase, the key components of the Hadoop ecosystem. For more
details, please read the R and Hadoop Big Data Analytics whitepaper.
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