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ABSTRACT

We are living in the digital world and last two deles
have seen significant expansion in the informatal
internet technology. In present digital world ti&TI
Is most popular term means computers, mobile ph
and physical devices like sensors are connecte
internet. With the rapid outreach of internet ivexy
important to focus on technological advancement:
managing huge amount of data with easy ac
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l. INTRODUCTION

A database is a collection of data items that ples
an organizational structure for information store

Database also provides a mechanism for quer
creating, modifying and deleting data. A list cdso:
be used to store data but in a list, redancy is a
major issue. A database can store relationships
data that are more complicated than a simple litt
lesser or no redundancy. A relational databases
data in tables. Normally a table is based on
information theme. For example, employee list can
be divided into manager table, intern table, amiloju
staff table. A table is a two dimensional grid @ita
that contains columns and rows. The conventio
relational database world is that columns repre
different attributes of m entity and each ro
represents the instance of the er
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Figure: A Database System

Conceptually, database is a component of date
system. Besides database, database system caf:
database users, database applications and Da
Management Systems (DBMS). Database users
not to be always human. It is possible, for exarr
for other software programs to be users of
database. Users interact with database applicathd
application further depends on the DBMS to ext
and store data in the database. The DBMS acts
gatekeeper. All the information owing in or out
database must pass through the DBMS. It is a cri
mechanism for maintaining quality of data ¢
database. Users and database applications ar
allowed directly to interact with database. A Daisd:
Management System is an intermediary betw
database applications and database. The DB

N
N
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System <:::> Database
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creates and manages the database. DBMS c:
categorized based on its data model. Relati
Database Management Systems (RDBMS) [50]
relational data model given by Dr. E.F. Co
RDBMS maintain data in tables arrelationships
which are created among data and tables. Datab
divided into tables and they are connected throa
"key field". RDBMS is the most famous and ut
database model.

Over last four decades, RDBMS remain a

technology to store structurelata. But with growin
size of data, companies do need modern technol
to maintain and process data. RDBMS are not
good for large data volumes with varying dataty]
They also have scalability problem and often re
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into failure while perfornrmg distributed sharding
Oracle Real Application Clusters (RAC) is
relational database cluster that provides |
availability, reliability and performance. Als
MySQL cluster is another example where relatic
databases scale on large cluster. RDBlsatisfy
ACID (Atomicity, Consistency, Isolation ar
Durability) properties defined by Jim Gray in tlad
1970s. Consistency is bottleneck for scalability
relational databases. RDBMS follow strict data nic
and can not violate ACID properties. Tha why
NoSQL data storesvere developed to address
challenges of traditional databases.

. NOSQL DATABASES

In a computing system, huge amount of data cc
out every day from the web. A large section of &
data is handled by Relational databimanagement
systems (RDBMS). The idea of relational model ci
with E. F. Codd’s 1970 paper named "A relatiol
model of data for large shared data banks" w
made data modelling and application programn
much easier. Beyond the benefits, the relat model
is also well-suited for cliergerver programming ar
today it is a predominant technology for stor
structured data in web and business applica
Applications also grow with time and pc
challenging demands for the data managemeni
statedby Jim Gray, the most challenging part is
understand the data and find patterns, tre
anomalies and extract the relevant information.h\
the advent of Web 2.0 applications, the data si
needed to scale to OLTP/OLAd®yle applicatior
loads wheremillions of users read and update
information, in contrast to the traditional datarss.
These data stores provide good horizontal scatal
for the simple read/write operations distributeckrt
many servers. The relational database systems
little capability to horizontally scale to thesevéds.
So, this paved the way to seek alternative solatfon
scenarios where relational database systems pto\
be not the right choice. NOSQL database are gro
fast and are best choice for handlithe big worlc
problem popularly known as Big Data and suppor
Business Intelligence in organisations. Today wedi
rich mobile apps highly available, very responsve
not affected by network availability. To develoghi
modern mobile apps NOSQImpbile databases) a
the best solution for modern mobile app developrr
NOSQL wuse wide variety of different D
technologies that came into existence in respoo:
the demands present in building modern applicati

Mobile world is one of the most dymic areas of
Information Technology today. Sm phones and
tablets have created a huge market for mc

applications. Consequently there is an increa

demand for mobile application developers. Almobk

of the mobile applications require a persis data

layer, including options for queries. So the ins¢ref

database professionals, academics and researo

mobile technologies is increasing. NOSQL apprc

is a strong competitor to the relational model bse

it supports high scalability. THfamous CAP theorem
describes that not any database system suppotte

three attributes but only two of three is possi

Relational databases support only consistency

partition tolerance properties and the NOS

databases support the last two ns availability and
partition tolerance for high availability ai

partitioning of data.

Types:

There are three main types of NoSQL ' stores:
Key-Value Datastores, Extensible Record D stores
and Document Data stores.

» In the Key-Value data store, the values are
indexed with keys and its data model follow
famous memcached distributec-memory cache.
Examples include Project Voldemort, Riak ¢
Redis.

Document data stores retrieve, manage and
semi structured data. They provide support
multiple formsof documents (object). The valu
are stored in documents as lists or ne
documents. Few examples are Mongol
SimpleDB, and CouchD|

Extensible Record data stores are motivated -
Google's BigTable. It has flexible data moc
with rows and columns. Rows and columns «
split over multiple nodes. HBase, Hy Table,
and PNUTS are its few exampl

II. DOCUMENT DATA STORES

Document orientecdata store are design to store,
retrieve and manage semi structured data.
support multiple typesf documents (objects) pdata
stores "Documents"” save values as nested docun
or lists. These documents are of any type ran
from PDF, Word document, XML, HTML, etc
SimpleDB, CouchDB, and MongoDB are ft
examples of Document Oriented datast

MongoDB: MongoDB is an open source, docum
oriented datastore that is written in C++. It
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developed by 10gen (Now MongoDB Inc.) for a w
variety of real time applications. It also provided
index support for collection of documents. Mongo
has a well structured document query mechani
Next few subsections discuss different aspect
MongoDB design.

NoSQL data storeare quite handy to deal with mu
large velocity and volume of data. MongoDB it
scalable and high performance NoSQL date. It is
an agile datastore that allows schemas to ch
quickly as applications evolve. It is provided witte
rich querying capabilities. MongoDB is a real ti
datastore usually used for online data but alsd
applicability in wide variety of induries. The
MongoDB package has different tools. Depending
operating system, the MongoDB package

different package components. Mongod, mongo
mongos are the core processes of MongoDB pac
Mongod is responsible for database whereas mc
is for sharded cluster. Mong® the interactive shell
the client. For the Windows environment, there
specific services like mongod.exe and mongos.

Different tools for data and binary import/exp
functionalities are the part of MongoDB packa
Different MongoDB tools are depicted in f
following figure. Mongod is the primary daem
process for the MongoDB system. It takes care td
requests, manages data format and exe
background management operations. Datastore
physical container focollections. Each datastore g
its own set of files on the file system. A sin
MongoDB server typically has multipldata stores.
Unlike Extensible Record store datastore like HB
MongoDB does not require a file system to 1
Collection is a grop of MongoDB documenet and
equivalent to a RDBMS table. Collections do
enforce any type of schema. Documents withi
collection can have different fields. Normally,
documents in a collection are of similar or rele
purpose. Inside one colléon, user can have r
number of documents. Document has a JavaS
Object Notation (JSON) structure that stores ao$:
key/value pairs. Normally, all documents in
collection are of similar purpos

rs Ty

mongos.

mongo J

| Mongos.exe )
mongodump : mangorestane : bsondump Imgmﬁﬂg]
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mongofiles

Figure: MongoDB Pack&e Components

V. EXTENSIBLE RECORD DATA STORES

Google's Big Table is the motivation for extens
record database engines. It has a flexible dataeh
with rows and columns which can be extended
time. Apache HBase, Apache Accumulo,

HyperTable are few of the famous Extensible Re:
stores. Etensible record stores are scalable and
rows and columns can split over multiple noc
Extensible Record stores are often term as Col
Oriented data stores.
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HBase: HBase is a Column Oriented data store
runs on top of HDFS. HBase is an open rce
Apache project which can be summarized
distributed, fault tolerant scalable data storés fjood
in managing sparse data sets. Unlike a relati
database management system (RDBMS), it doe:
support structured query language like SQL. In,
HBase is not at all a relational database. HBa:
written in Java much like a typical Hado
application but it does not use MapReduce. HE
applications can also be written using AVRO, RE
and THRIFT API. A HBase system is made up of
of tables. Tese tables are stored in HDFS. Each t
contains rows and columns much like a traditic

Client Layer

Master

Server Layer ok

k.

Storage Layer FooKeaper

database. Each table has a column defines

primary key and all calls to access the table misse
the primary key. HBase architecture has three &
namey: the client layer, the server layer and

storage layer. The client layer provides an intexfto
the user. It has client library which is used
communicate with the HBase installation. The ste
layer has a coordination system and a file sys
HDFS is the most commonly used file system
HBase. Apache ZooKeeper is used as the coordin
service for HBase. A master server and the re
servers are two component of server layer.

following figure describes the architecture ovew
of HBase.
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Write-Ahead Log
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Figure: HBase Architectur

V. KEY-VALUE DATA STORES

Key-value: Key-value data storesre primarily a bi¢
hash tables with unique primary key and a poirdex
particular data item. Its data model has iden
design to the memcached in memory cache. The
can be primitive types or objects and values
accessed only by keys. Thessalstores provide s-
port for much functionalityike replication, partition
locking, versioning, transactions and/or otherdessg.
They are extremely useful in building speciali
application with super fast query capabiliti
Cassandra, Redis, Ria Scalaris, and Proje
Voldemort are few examples of kegluedata stores.

Cassandra: Cassandra is a distributed, highly lsee
and fault tolerant NoSQL datastore. It is a strredi
store with decentralized architecture. It was dewed
by Facebookinc. and its first release came out
2008. The main aim to develop Cassandra is to
storage requirements of the Index Search Prot
For this purpose, Facebook needed a datastore

very high write throughput. Apache Cassandra i
open sourceneject under the Apache license

In traditional databases that can be deployed
multiple nodes and even idata stores like HBase,
Google's Bigtable etc, master slave relationshigt:
between the nodes. The master is authority
distributing ad managing data. Slaves on other h
synchronize their data to the master. All writesg
via master and it is the single point of failurehe
architectures that have master/slave setup som
have adverse effect if master node f

By contrast, Cssandra was designed with
understanding that failures can and do occur. $td&
peer-topeer distribution model. The data is divic
among all nodes in the cluster. All nodes
structurally identical. Therefore, there is no rea
node. Equality ammgy nodes due to peto-peer
network improves general datastore ability. It ¢
makes scaling up and scaling down much e:
because a new node will not be treated differe
The following figure describes the Cassandra F
Repair.
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CONCLUSION

Big Data is a very popular term today represente commonly known as NOSQL Databases and
3V i.e volume, variety and velocity of data. T they are beneficial for managing huge volume:

research paper focus on new breed of datat data.
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Figure: Read Repair of Cassar
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