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Abstract- The success of Big Data systems in recent years will
continue its speedy development over the next decade. The
challenges of big data systems drive users to find diversity and
choices for various tools to be used for analytics purpose.
Hadoop uses Map Reduce as its computational unit which has
two phases, Map and Reduce whereas Spark uses Resilient
Distributed Datasets (RDD) and Directed Acyclic Graph
(DAG) for processing of large datasets. This paper works on
comparative study of Hadoop and Spark and then discussing
the type of applications where Hadoop is appropriate and
some in which spark does better.
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1. INTRODUCTION

BIG data systems are absolute success in recent years
and will continue its hasty development over the next decade.
The services like Search engine, Social networks, Multimedia
and Ecommerce and number of scientific research are covered
by Big data systems. The complication, miscellany and speedy
evolution of big data systems give rise to various new
challenges about how we design generators to produce data
with the 5V properties (i.e. volume, velocity, variety, value
and veracity).

Definition of Big Data

Big Data means the data which is large in volume
and the one which cannot be stored and processed by
traditional database management systems like RDBMS.

Types of Data under umbrella of Big Data [6]
Structured Data

All data which can be stored in table format with
rows and columns. They have certain constraints and
relational key and can easily be mapped into pre-designed
fields. These data is mostly processed in development and is
easy to manage. But only five percent of Big data is structured
data.
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Semi-structured Data

Semi-structured data is information that doesn’t
reside in a relational database but that does have some
organizational properties that make it easier to analyze. CSV,
XML and JSON documents are semi structured documents,
NoSQL databases are considered as semi structured data.

Unstructured data

Unstructured data contributes 85% of Big data. It
includes text and multimedia content. Example of such data
are e-mail messages, word processing documents, videos,
images, audio files, presentations, web pages and many other
kinds of business documents. Unstructured data is either
machine generated or human generated. Some examples of
machine generated unstructured data are Radar data, satellite
images, social media data, Mobile data, weather forecasting
data etc.

5 V’s of Big data: Volume, Velocity, Variety, Value and
Veracity [7] [1]

In 2001, research report, META  group
(Gartner)defined data growth challenges and opportunities as
being three- dimensional that is increasing amount of data,
increasing speed of data for in and out and types of data from
different sources. Big data carries information characterized
by high volume, velocity and variety. Data is being produced
at enormous rates. In fact, 90% of the data in the world today
was created in the last two years! In order to make sense out of
this overwhelming amount of data it is often broken down
using five V's: Volume, Velocity, Variety, Value and
Veracity. Gartner’s 3 V’s model has been added with more
V’s with nowadays.

Volume: This represents large amount of data.

Velocity: Velocity refers to the speed at which data is being
processed.

Variety: This refers to the various types of data produced from
different sources, for example semi-structured data like email

www.ijsart.com



IJSART - Volume 4 Issue 4 — APRIL 2018

contains date with structured form and email text, which is
unstructured data.

Value: One more V added to this is for Value of data to
distinguish business value of big data.

Veracity: Originality of data matters a lot. So, fifth V
(Veracity) refers the trustworthiness and authenticity of data.
Hadoop

Hadoop is an open source software framework that
enables distributed storage and processing of large data sets
across clusters of commodity hardware and is a possible
solution to big data storage and computation problems.
Hadoop is an open source software which provides scalability
and fault tolerance in efficient manner.
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Figure 1.1: 5 V’s of Big Data

Il. SOFTWARE FRAMEWORKS TO PROCESS BIG
DATA

Hadoop is designed to scale up from a single server
to thousands of servers and so it can process large amount of
data concurrently to afford results faster. The Hadoop
framework is able to develop applications running on clusters
of computers that support a master - slave architecture where
slave nodes are controlled and managed by the master node.

Components of Hadoop
A. Data Processing

Mapreduce: A computational unit of hadoop used for
processing large datasets concurrently. It consists of two parts,
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a map phase, which takes raw data and organizes it into
key/value pairs, and a reduce phase which processes data.

YARN (Yet Another Resource Negotiator)
architecture, which is responsible for providing computational
resources needed for applications execution. The Resource
Manager is the ultimate authority that sorts out resources
among all the applications in the system. The Node Manager
monitors resource usage and reports it to the resource
manager.

Data Storage

HDFS (Hadoop Distributed File System): It is a
distributed file system that stores data on cluster hardware that
provides massive comprehensive bandwidth. It is a file system
designed to store large amounts of data across multiple nodes
of commodity hardware.

HBase: Apache HBase is the Hadoop database, a
distributed, scalable, big data store. It can be used when
random, real time read/write access is needed to Big Data.
This project's goal is the hosting of very large tables like
billions of rows with millions of columns with clusters of
commodity hardware.

Data Management

It includes tools for user interaction with scheduling,
monitoring, coordination and user interface. Oozie is a
workflow scheduler and manages jobs for many of the tools in
the processing layer. It also facilitates scheduling of jobs
which need to run on regular intervals. Zookeeper manages
coordination and synchronization of distributed systems. It
provides tools to handle coordination of data and protocols
and is able to handle partial network failures which are
commonplace in distributed systems. Flume handles
collection, aggregation and movement of log data into HDFS.

Data Access

Hive is data warehousing tool which is built on top of
Hadoop. It is a query processing tool which queries data stored
in hdfs and uses query language like HiveQL which is similar
to SQL for RDBMS databases. Pig uses pig latin which is a
scripting language to simplify programming process.
Apache Mahout is an open source project used for creating
scalable machine learning algorithms. It implements popular
machine learning techniques such as recommendation,
classification and clustering. Apache Avro provides data
serialization and exchange services for apache hadoop. Avro
facilitates the exchange of big data between programs written
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in any language. With the serialization service, programs can
efficiently serialize data into files or into messages. The data
storage is compact and efficient. Avro stores both the data
definition and the data together in one message or file. Apache
Sqoop transfers data in bulk between Apache Hadoop and
structured data stores such as relational databases. Sqoop can
also be used to extract data from Hadoop and export it into
external structured data stores. Sqoop works with relational
databases such as Teradata, Netezza, Oracle, MySQL,
Postgres, and HSQLDB.
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Figure 1.2: Hadoop Ecosystem
Apache Spark

Apache Spark is an open source big data processing
framework which was originally developed in 2009 in UC
Berkeley’s AMPLab, and open sourced in 2010 as an Apache
project. Apache Spark has become one of the key frameworks
in big data distributed processing in the world. Spark can be
deployed in a variety of ways, provides native bindings for the
Java, Scala, Python and R programming languages and
supports SQL, streaming data, machine learning, and graph
processing. It is used by banking personnels, communication
companies, gaming companies, governments, trading
organizations and all of the major tech giants such as
Facebook, Yahoo, Apple, IBM, Microsoft, Amazon etc.

Apache Spark is an open-source cluster computing
framework for big data processing [2]. It has emerged as the
next generation big data processing engine, surpasses Hadoop
MapReduce which helped ignite the big data revolution. Spark
maintains MapReduce's linear scalability and fault tolerance,
but extends it in a few important ways: it is faster as well as
much easier to programbecause of its rich APIs in Python,
Java, Scala and R and its core data abstraction, the distributed
data frame, and it goes far beyond batch applications to
support a variety of compute-intensive tasks, including
interactive queries, streaming, machine learning, and graph
processing.
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Figure 1.3: Spark Ecosystem [7]

Storage

High programming languages are supported by
Apache Spark like R, Python, Scala/Java. Based on the nature
of application of data, any of these languages can be used like
R is good for research, plotting, and data analysis. Whereas
Python is Good for small- or medium-scale projects to build
models and analyze data, especially for fast startups or small
teams. Scala/Java are good for robust programming with many
developers and teams. it has fewer machine learning utilities
than Python and R, but it makes up for it with increased code
maintenance.

Spark SQL is an abstraction used on top of spark called
SchemaRDD which is suitable for structured and
semistructured data.

ML Lib is machine learning library for spark. It is a
distributed machine learning framework on top of Spark. It is,
according to benchmarks, done by the MLIib developers
against the Alternating Least Squares (ALS) implementations.
Spark MLIib is nine times faster than Hadoop disk-based
version of Apache Mahout.

GraphX is a distributed graph-processing framework on top
of Spark. It provides an API for graph working out that can
model the user-defined graphs. It also provides an optimized
runtime.

Streaming analytics are performed by Spark
Streaming which leverages Spark Core's fast scheduling
capability. It consumes data in mini-batches and performs
RDD (Resilient Distributed Datasets) transformations on those
mini-batches of data [8].

Apache Spark Core is heart of Spark ecosystem. It delivers
speed by providing in-memory computation capability. Thus
Spark Core is the foundation of parallel and distributed
processing of large dataset [4].

Some key features of Apache Spark Core are:

e Essential I/0 functionalities.
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e Significant in programming and observing the role of
the Spark cluster.

e Task dispatching.

e Faultrecovery.

e Overcomes the obstacles of Map Reduce by using in-
memory computation.

Spark Coreis embedded with a special collection
called RDD (resilient distributed dataset). RDD is among the
abstractions of Spark. Spark RDD handles partitioning data
across all the nodes in a cluster. It holds them in the memory
pool of the cluster as a single unit. There are two operations
performed on RDDs: Transformation and Action-

e Transformation: It is a function that produces new
RDD from the existing RDDs.

e Action: In Transformation, RDDs are created from
each other. But when we want to work with the actual
dataset, then, at that point we use Action.

RDD (Resilient Distributed Dataset)

It is the fundamental data structure of Apache
Spark which are an absolute collection of objects which
computes on the different node of the cluster. Each and every
dataset in Spark RDD is logically partitioned across many
servers so that they can be computed on different nodes of the
cluster.

RDD (Resilient Distributed Dataset) - decomposing the name:

e Resilient means here fault-tolerant, with the help
of RDD lineage graph (like Directed acyclic graph
(DAG)), it is able to re compute missing or damaged
partitions because of node failures.

o Distributed with data residing on multiple nodes in
acluster.

e Datasetis a collection of partitioned data with
primitive values or values of values like tuples or
other objects that represent records of the data we
work with. The datasets can be loaded externally
from any of the files like JSON, CSV, text or
database via JDBC without specific data structure.

There are three ways to create RDDs in Spark such as
using data in stable storage, from other RDDs, and
parallelizing already existing collection in driver program.
Spark RDDs can also be operated in parallel with a low-level
API that offers transformations and actions. Spark RDD can
also be cached and manually partitioned. When we need to
use RDD several times, Caching is advantageous. Manual
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partitioning is imperative to balance partitions appropriately.
Usually, smaller partitions allow distributing RDD data more
equally when executors are more. Hence, smaller amount
partitions make the work trouble free.

There are certain reasons to use RDD in Spark. The key
motivations behind the concept of RDD are lIterative
algorithms,  Interactive  data  mining  tools  and
DSM (Distributed Shared Memory).

111. HADOOP VS SPARK

Both are most prominent Big Data Frameworks.
Spark processes the similar applications that of hadoop motive
but main feature of spark is its in memory processing that
increases the speed of processing.

Paramsztars | Hadoop Spark
Storagss Parsistant Stomes | Fasiliznt Distributed
Diatazztz (EDDN
which resides in
memory
Processing | Map Feducacan | batch, interactive,
procassdatain iterative and
batch mods strzaming
Spaad lap Fzduce raads | runs applicationsup
and writes from to 100x fastar in
disk, as arasult, it | memorvand 10x
slows dovwn tha fastar on disk than
procassingspead | Hadoop
Complexity | Difficultto codz | Easv to program wih
comparsdto Sped: | EDD
Bzquirsmants | Uther componants | Installing Sparkons
i cluster will be

znough to handl= all
tha raquirements for
datz analvsis
Ablzto procass [ive
strzams afficizmtly.
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Table 3.1: Comparative Analysis of Hadoop and Spark
IV. CONCLUSION

With this study, it may be extracted that Hadoop is a
very good startup or introductive tool for big data processing
which
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can be used with number of supported tool for

different analytics activities for business data in economical
way. On the other hand, Spark is fully equipped with number
of libraries for same analytical processing which supports
Resilient Distributed Dataset (RDD) with in  memory
processing and can capture real time data.
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