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Abstract

Demand for speed, manageability, distributed, open-source, agile development with
schema-less databases, easier horizontal scalability leads to fixing of broken parts in
MySQL or Oracle by introducing next generation databases also termed as NoSQL.
These are modern web-scale databases which are introduced to handle emerging
applications such as social network analysis, bioinformatics network analysis and
semantic Web analysis where a wide variety of data is to be processed which needs
continuous witness with a quick increase. A critical challenge these days is to have an
effective management and analysis of data at a large-scale. In this thesis | have tried to
make an effort to use a combination of NoSQL databases to replace traditional database
like Oracle applied to information management system, comparing the traditional
database system with combination of MongoDB and Redis and presents the performance
comparison of these two schema. As mostly all the old legacy systems have backend as
MySQL, so there is need for shifting from SQL to another database through which
queries can be performed as like SQL. A conversion effort have been made in this thesis.
The change of need of databases have driven this work, to replace old existing system to
with new databases so the database have been converted by fetching the information
from its schema step by step and then finally successfully converting the databases that

do not require real time transaction like banking system.



Table of Contents

(O] g 1) o= =TSRSS i
ACKNOWIEAGEMENT ... e e e re e ii
ADSTFACT. ... bbb ii
Table Of CONTENTS .. .uuiiiiieieinentnstnstnsani s iv
LEST OF FIQUIES ...ttt vii
LISt OF TaDI......oeie e viii
Chapter 1
] X To 11 od o] o 1RSSR 1
LANO-SQLou ittt ettt ne e 1
1.1 L VOIUME...ooe et 3
1.1.2 VEIOCITY. ...t 3
R Y T 1= Y SRR 4
Y= Vol | SRS 4
1.2 Types Of Big Data ......cccvviiiiieiiicce e 4

1212 MONQODB.... .ot D

1.2.1.1 Key features of MongoDB:JSON..........ccccvvverininenininins 5
1.2.1.2 Redis:Key-value Store Database............ccccceevvevreieeieaiennnn, 5

Chapter 2 LITErature SUINVEY .........cciiiiiiiiiiisieeieeeie et 5

2. L NO-SQL .ottt e e e 8

2.1.1 Mainstream NoSQL database and Data Model ...........c.cccooiiiiiiiiiicccic 9
2.1.1.1 Key-value Databases..........ccceiiiiiieiie ettt 9
2.1.1.2 Column-Oriented Databases...........cccovveeiiiiiieiie e 10
2.1.1.3 DocUMENt DAtaDASES. .....cveiierireieeiesieeie e 11

2.1.1.4 Graph Databases



2.2 MONQODB...... s 13

2.2.1 Data MOGEL.. .o 13
2.2.2 APL e 14
2.2.3 AIChItECIUIE ..ottt e LD
2.2.3Sharding ......cooviiiiiii e LD

2.3 REIS. ...t s 15
2.3.1 Memory and PErSISTENCE ..........uiiiieieiieieie st 16
2.3.2 Data Structures supported by Redis. ... 16

2.3 2. 1StINES o e L ]
2.3.2. L HaShesS. .o oo e LT

232,11 SetS. ettt 18
2.3.2.1.2 Sorted Sets.........oiiiiiiiiii 18
2 © L SRS 19
2.5 GaPS IN LITEIAtUIE SUIVRY........oiuiiiiiiieiieieiteste sttt 19
Chapter 3 Problem Statement ............cooveiveiiiic e 20
3L ODJBCTIVES. ...ttt bbbt 20
Chapter 4
IMPLEMENTATION. .....oiiiiietee ettt e 22
4.1 Algorithm: SQL- t0-NoSQL(Database) .............ouiiiiininiiieienieie e 22
4.1.1 Establishing Connection with SQL Database............c.cccvvriiiiiiiiennn, 22
4.1.2 Getting all the information about the database...........cccocvvvriiniiennnnn. 23
4.1.3 Retrieving metadata about the ... 23
4.1.4 Making connection with NO-SQL database..........ccccocvririniinine e, 24
4.1.5 Creating database in Mongodb...............ccooiiiiiiiiiii 24
4.1.6 Retrieving data row by row from SQL..............coooiiiiiiiii, 25
4.1.7: Repeat step for each new database.....................ocooiiiiiiin. 26



4.2 System IMplemetation. .. ......ooueiiiiiiiiiie e 27

4.2.1 Establishing @ CONNECTION........cccouiiiiiiiiiiiiiieis et 27
4.2.2 INSErting the data.........cccceviiiiiiieiee s e, 28
4.2.3 Query the data..........ccooiiiiiiiiiiii i 28
4.2.4 Making connection With Redis.........c.cccevviiiiiiiiiiens e 29
4.2.5 Inserting data iNto RIS .......cceiveiieiiiieiieis e 29
4.2.6 Retrieving the data using Redis..................ooeiiiiiiiis cevvieieennn.29
4.2.7 USING ECHIPSE.....oiiiiiiieiees e et 29
Chapter 5 Experimental ReSUITS..........ccoiiiiiiiiiie e 31
5.1 Implementation STEPS. ... ..c.eeueni i 31
5.1.1 Starting MONQGO SEIVET.......c.cciiiiiiiieitieeee s 32
5.1.2 Starting Mongo CHENT........coviiieieiee s e 32
5.1.3 Creating Database ..........cccceoeiiieiieii i ceriesiese e esreeniesee e 33
5.1.4 Starting Redis Server........ ..o 33
5.1.5 Starting Redis CHENt...........coiiiiiiieieiis e e 34
5.1.6 Starting MySQl SEIVEN.......cooiiieiiireiies e e 35
5.1.7 Inserting values in MongoDB.............cccooiiiiiiiiins v e, 35
5.1.8 Showing inserted ValUes...........ccccoviiiiiiiiiiiiiiiis e e 36
5.1.9 Segregating values according to location.............cccceeveies cevvievvevieens 37
5.1.11 Retrieving values according to location............ccccocevvveves evveiieiiieinn, 38
5.1.12 Retrieving Location through MongoDB............ccc. v, 39
5.1.13 Retrieving Location through Redis...........cccceviiiiiiies o 39
5.1.14 Retrieving values according to Ul _id.........ccccceviiet coieveiiciece e, 39
5.1.15 Retrieving Ul through MongoDB............cccccccvveiiiiiint v 40
5.1.16 Retrieving Ul through Redis..........cccooiiiiiiiiiiiiiiies e 40
5.1.17 Updating Values through ID ..........cccooiiiiiiiiiiiiiies e 41
5.1.18 Values Updated in MongoDDb ... e, 42
5.1.19 All Documents shown in MongoDD............ccccevies cvevieiiiciiecs e, 42
5.1.20 All Documents ShOWN iN REIS........cccevviiiriies ceerieeieneenieees ceerieeneens 43
5.1.21Documents deleted from MONQODB.............cccoiiiiiiiiins e 43

Vi



5.2 Implemeting Information Management System ...............ooooiiiiiiiiiiiiininn.. 44

5.2.1 Inserting values in SYStem............coooiiiiiiiiii e, 45
5.2.2.Updating ValUES. ..o 46
5.2.3FINA ID ...t s 47
Chapter 6 CONCIUSIONS.........c.ciiiieiiece e 50
6.1 CONCIUSIONS ...t 50
5.2 FULUIE SCOPEB...ciiiiiiieiiiie ittt ettt nbb e 50
o] (] =] (o0 SRS 53

vii



11

2.1
41.1
41.2
4.1.6
416.1
5.1.1
5.1.2
5.1.3
5.1.4
5.15
5.1.6.
5.16.1
5.1.7
5.18.1
5.1.8.2
5.1.9
5.1.10
5111
5.1.12
5.1.13
5.1.14
5.1.15
5.1.16
5.1.17
5.1.18
5.1.19

5.1.20

List of Figures

Paradigm of Big Data Processing
MongoDB database

CAP theorem

Information schema of MySql database
Databse in MySq|l

Converted Database table city

Converted Database table country

Starting Mongod.exe(Mongo Server)
Starting mongo.exe(Mongo Client)
Creating database in MongoDB

Starting Redis Server

Starting Redis Client

Starting MySq|l server

Starting MySql

Inserting values in MongoDB

Values stored in MongoDB

Values stored in Redis

Search by location in MongoDB and Redis
Values retrieved by Location

Values retrieved by Location through MongoDB
Values retrieved by Location through Redis
Search by unique ID in MongoDB and Redis
Values retrieved by ID through MongoDB
Values retrieved by Location through Redis
Updating Values through 1D

Values updated in MongoDB

Documents shown in MongoDB

Documents shown in Redis

Documents deleted in Mongodb through ID

viii

21
24
26
26
31
32
33
33
34
34
35
35
36
37
37
38
38
39
39
40
40
41
41
42
42

43



5.1.21
521
5.2.2

Documents deleted shown in Mongodb
Inserting data

MongoDB vs Redis

43
48
49



4.1
5.1
5.2

Experimental Setup for implementation
Inserting time(in milliseconds)
MongoDB vs Redis

List of Tables

27
47
48



Chapter 1

Introduction

Traditional database has been serving from early 70's whether it is about storing large
amount of data or fetching data from multiple tables through complex joins. However
it started lacking with the rise of web 2.0 as the volume of data stored about users has
piled up to layers as for instance in social networking sites like facebook. Google and
Amazon found it very challenging when system crawls while millions of users lookup
against tables having millions of rows of data. Much effective management and
analysis of data at a large scale poses critical challenge. These days, big data has
attracted a lot of attention from industry and academia [1]. This whole data comes
from all around like sensors which used to gather climatic information, posts sent to
social media sites, digital pictures with videos, transaction records, and GPS
signals of mobile phone. These type of requirements cannot be fulfilled by existing
databases like MySql and oracle so to achieve these we use combination and
MongoDB, as all old systems are based on SQL , so effort has been done to convert
this data into MongoDB ,that is shifting SQL to MongoDB. This data is what big data is.
The paradigm of big data is shown below in figure 1.

Paradigm of Big data processing

APP1 APP2

App to Model level

ABSTRACTION

Programming Models

Model to DE level

Distributed Environment

Figure 1: Paradigm of Big Data Processing[1]



1.1 NO-SQL

NoSQL is a non-relational database system, that differs from old relational database
management systems in some many ways. It is designed for distributed data stores
where very large scale of data storing needs (for example Google or Facebook which
collects terabits of data every day for their users). These type of data storing may not
require fixed schema, avoid join operations and typically scale horizontally.
Relational database face tough competition as it does not suit well to complex
programming structures consisting of complex data types and data of hierarchical

nature.

Their first and foremost advantage is that, not in a way as relational databases, they
handle unstructured data such as e-mails, word-processing files, social media and
multimedia efficiently [2]. Complex objects consisting objects and further lists inside
them cannot be mapped directly to a single row in a single table. In coding point of
view it does not map well as it is difficult to handle the syntax of SQL along with the
client side code for accessing SQL database. In order to overcome all these problems
a range of new databases has been introduced(currently 150) having categories like
Wide Column Store/Column Families, Document store, Key Value/Tuple Store,
Graph Databases, Multimodal Databases, Object Databases, Grid & Cloud Database
Solutions, XML Databases, Multidimensional Databases, Multi value Databases,

Event sourcing and other. Dimensions of Big Data are as following:
1.1.1 Volume

The bulk amount of data produced such as 12 terabytes of data tweeted by people
How much ever growing data is there 12 terabytes of Tweets created every day into
better product sentiment analysis Conversion of 350 billion annual meter readings

to improved predict power consumption.
1.1.2 Velocity: How fast data can be processed

The time-sensitive processes like catching fraud, big data must be used as it
streams into enterprise in order to maximize its value. For example 500 million daily
call details are observed in real-time in order to predict customer churn faster. All

these requirements can be met by using back end that work at high speed.



1.1.3 Variety: Various types of data

Big data can be any type of data - structured and unstructured data such as text,
audio, vedio, sensor data, click streams, log file. Monitor thousands of live video

feeds from surveillance cameras in order to target points of interest.
1.1.4 Veracity: How accurate is data in predicting business values

Data must be verified based on both its accuracy and context. An innovative
business can demand analyzing massive amounts of data in real time to assess the
value of that customer quickly. It is very much necessary to identify both, the
right amount and type of data that should be analyzed in real time to impact business

outcomes.
1.2 Types of Big data

There are many databases which can be categorized under big data, roughly they can
be summed up as key value store, column-oriented store, document store and graph
databases. All the databases fall under these four categories and as the name indicates
key value stores the key value with the complexity of O(1) of returning associated
value, document store stores the documents, column stores the database in column
and graph databases store the data in the form of nodes and edges. All the databases
store data which is in bulk and needs to be accessed fast at real time with variety. As
we have to store documents and tried to access the data fastly, for this purpose we

use mainly two databases which are MongoDB and redis.
1.2.1 MonGoDB

A Non-Relational Database MongoDB (from "humongous™) is an open source
document database and the leading NoSQL database in C++ [6]. NoSQL refers to
non-relational databases promises to handle large volumes of structured and
unstructured data. Unlike relational databases they NoSQL databases do not require
schemas to be defined beforehand. These fits perfectly fine with the agile
technologies as each time a new feature is developed, the schema of the database is
needed to be changed. The data-structure of non-relational database is not fixed. This

allows the insertion of data without a predefined schema.

This ultimately proves helpful in making significant changes in applications in real



time, with no interruption in service, leading to faster development, reliable code
integration and lessens the amount of time by database administrators. NoSQL also
referred as “Not only SQL” to emphasize that these also support SQL like queries.
MongoDB is a document-oriented database released in 2009. It holds a set of
collections; a collection holds a set of documents. A document further is a set of key-
value pairs. These documents have a dynamic schema which means that documents
in the same collection do not need to have the same set of fields or structure. The key
feature for which MongoDB is used is its flexibility which is understood as that the

data is stored in JSON documents as shown in fig 1.1:

[Collectionl Y} {* cCollection2

Documents Documents

[Docume“t;{l [Documents ')

Documents |[Documents |

S 7 N w
., y

Fig 1.1 MongoDB database

1.2.1.1 Key feature of MongoDB: JSON

JSON is an open standard format that uses human-readable text to transmit data
objects consisting of attribute—value pairs. It is used primarily to transmit data
between a server and web application, as an alternative to XML. These provides a
rich data model that flawlessly maps to native programming language, and the
dynamic schema makes it easier to unfold your data model as compared to a system
with compelled schema RDBMS. MongoDB is chosen for evaluation because it can

manage small data as well as large data efficiently.



1.2.2 Redis:Key-value Store Database

Redis (REmote Dlctionary Server) is an open source, advanced key-value store. The
key feature of Redis is that it can store more complex data types and atomic
operations like appending to a string, incrementing the value in a hash, pushing into a
list, getting the member with highest ranking in a sorted set, computing set union,
intersection, difference can be defined against these data types. It is in-memory but
persistent on disk which means data does not disappear on system restart. Redis holds
the whole dataset in memory. In-memory data set here means that data may be
swapped out when not in use for long or not needed in future much. It is also termed
as data structure server since keys may contain strings, lists, hashes, sets, and sorted

sets.

As Redis is well famous for speed and scalability so it is widely used with cloud
storage. As cloud web applications demand fast request and retrieval of data. Whereas
relational database could have been proved a bottleneck for this requirement of speed.
RDBMS had fixed schema and if they had to be used in future then there may be a lot
of space wastage with lots of unused columns. Whereas KVS had been really simple
while designing where values may be stored anytime using a unique key. Those

values could be used later using that key, also known as hash addressing.

RDBMS have various serious advantages over KVS: such as they are well tested, also
have good management tools, apart from this have programming patterns available.
The Key-values on the other hand are fairly newly introduced, each of them is having
different approaches and these excel only in a very small segment [4]. Author in [7]
has discussed about differences between the traditional SQL database and newly
emerging technologies coming up with the name NoSQL like MongoDB, Redis.
NoSQL had earlier misunderstood as anti-SQL but actually NoSQL is that class of
database management system which is different from the traditional relational
databases where data is not stored using fixed table schemas. The purpose of newly
designed databases is to serve as database system for huge web-scale applications

where they have proved to be more efficient.

Redis is used when data is not meant to be lost and is small enough to fit in memory.
Data is to be stored and cleaned up carefully. It may begin to suffer performance

problems once it exceeds the memory limit. It operates as a single process and single



threaded. Thus, a single Redis instance cannot perform parallel execution of tasks.
Also this database cannot be used where durability of data is required. Data may get

lost in case of any incidents, so its usage is limited.



Chapter 2

LITERATURE SURVEY

The RDBMS are not so suitable to cater to some of the critical requirement of these
new generation applications such as handling large set of unstructured data or
providing elastic scalability. This results in emergence of a new set of document

centric or resource centric databases which are non-relational in nature [30].

Author in [6] has discussed about differences between the traditional SQL database
and newly emerging technologies coming up with the name NoSQL like MongoDB,
Redis. NoSQL had earlier misunderstood as anti-SQL but actually NoSQL is that
class of database management system which is different from the traditional relational
databases where data is not stored using fixed table schemas.The purpose of newly
designed databases is to serve as database system for huge web-scale applications

where they have proved to be more efficient.

MongoDB has been chosen as a NoSQL database as it is relatively new in database
market. And the areas of its use have grown widely up to MTV networks, Disney
Interactive Media Group, The New York Times, Git Hub, and many more.

The primary and foremost difference between these two categories is that the some of
the database engines which do not support SQL in order to achieve high performance
or reliability features usually provides a query language which support a subset of
what SQL can do but these engines do not support the existing features of SQL like
JOIN, Transaction, Limit, and non-indexed WHERE.

MongoDB was released in 2009 which stored data in dynamic schemas in JSON like
documents. MongoDB revolved around four properties like flexibility, power, speed,

ease of use. It supported replicated servers, indexing and sharding.

It accepted larger data 16MB as comapred to Oracle which had been supporting 4
KB.[29] Both were crossplatform database management system but MongoDB was a
freely available product in comaprision to Oracle which was a licenced product. In
case of distribution, both are horizontal scalable and had support for data replication.



The integrity model of Oracle supported in database is ACID where as in MongoDB,
it was BASE. It provided conditional atomicity, durability and consistency. But Oracle
database also supported isolation, transactions, referential integrity and revision

control.

In[4] the author had explained the key-value implementation of database. He made an
approach to persist the objects under race and failure conditions. As Redis is well
famous for speed and scalability so it is widely used with cloud storage. As
cloudweb applications demand fast request and retrieval of data. Whereas relational
database could have been proved a bottleneck for this requirement of speed.

RDBMS had fixed schema and if they had to be used in future then there may be a lot
of space wastage with lots of unused columns. Whereas KVS had been really simple
while designing where values may be stored anytime using a unique key.

Those values could be used lator using that key. Also known as hash addressing.

The author has explained about the object persistence in KVS implementation. The

object attribute had been stored with following key-value pair —
ClassName :Identifier: AttributeName ->Value
Smaller scale KVS implementation include CouchDB, MongoDB, and Redis.

In[1] the author has explained the need of emerging Web2.0 post technologies for a
more flexible , scalable and fast database. The era of storing data in form of tables is
going to change to the storage in the form of documents in collection. Collections can
be created dynamically. The approach to various schema free database is explained

here.
2.1 NO-SQL

NoSQL is not only SQL that is it is a non-relational database management system,
that differs from traditional relational database management systems in some
significant ways. It is designed for distributed data stores where there is huge storage
of data amount needed (for example social networking sites like Google, Facebook,
twitter etc. which collects terabytes of data every day for their users). These type of

data storing may not be satisfied with fixed schema, so join operations are avoided



and schema less system are used which follows BASE properties and data generally

horizontally scalable.

Availability

Figure 2.1 CAP Theorem[2]

NOSQL databases are based on CAP theorem, it states that there are three basic
requirements which exist in a special relation when designing applications for a

distributed architecture.Figure 2.1 shows the following properties:

e Consistency — The data should remain consistent, that is data should remain same
for all after an execution of operation or transaction, for example after write or
update operation all clients should see the same data.

e Availability -Data should be available when needed, there should be no
downtime. It means that there should be sure service of availability.

e Partition Tolerance — The service should not be down even if there is no reliable
communication between the servers, i.e. the servers may be partitioned into
multiple groups that cannot communicate with one another.

All three requirements cannot be fulfilled theoretically. CAP provides that any

distributed system should provide any two basic requirements out of three

requirements. Therefore all the current NoSQL database follow the different
combinations of the C, A, P from the CAP theorem. The different combination of

CAP theorem i.e. CA, CP, AP are as following:

CA - Data will be consistent and available but cannot assure the partition failure, for
example single site cluster, all nodes are always in contact. When a partition occurs,

the system blocks.



CP- System would be consistent and can survive bad communication network but
some data may not be accessible, but the rest is still consistent/accurate.

AP - System is still available under partitioning, but some of the data returned may be
inaccurate.

Data model of SQL databases is based on relationship, that is in the form of table that
specifically support associated class operations and ACID transactions, but in the

NSQL database fields, the mainstream data model which are in next section.

2.1.1 Mainstream NoSQL database and Data Model

Data model of SQL databases is based on relationship, that is in the form of table that
specifically support associated class operations and ACID transactions, but in the NSQL
database fields, the mainstream data model which are the following:

2.1.1.1 Key-value databases

In this data model a key-value pair is stored, a key is associated with its value, means
a value corresponds to a key. The structure of this data model is very simple, the
query performance is better than relational database, it supports mass storage and high
concurrency. It also support primary key and query modify operations are performed

on data. Key-value database in the market are as following:

¢ Redis-is the a Key-value memory database, when Redis run, data were entire load
into memory, so all the operations were run in memory, then periodically save the
data asynchronously to the hard disk. The characteristics of pure memory operation
makes it very good performance, it can handle more than 100,000 read or write
operation persecond. It support List and Set and various related operations. The
maximum of value limit to 1GB. The main drawback is that capacity of the
database is limited by physical memory, so Redis cannot be used as big data
storage, and scalability is poor. Therefore, Redis is suitable for providing high
performance computing to small amount of data.

e Tokyo Cabinet- Tokyo Tyrant-TC and TT were developed by Mikio Hirabayashi
in Japan mainly for Japan's largest SNS site mixi.jp, it has been a very mature
project yet. TC is a high performance storage engine, while the TT provide multi-
threaded high-concurrency servers, it can handle 4-5 million times read and write

operations per second. 365 While ensure the high performance of read and write
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concurrent, TC uses a reliable data persistence mechanism. TC supports data
structure not only Keyvalue, but also hashtable which is similar with relational
database, in addition, supports simple operations like conditional query, paging
and sorting. TC's main drawback is that when the amount of data grows to the
billion levels, concurrent write performance will drop dramatically. Flare was
developed by the second largest SNS website green.jp in Japan, Flare is stronger
than TC because of the scalability has been extends. Flare added a node server
before data servers in order to manage data servers at back, so user can
dynamically add or remove data servers, and it also supports failover. However,
Flare supports only the memcached protocol, when using Flare, you cannot use the
table data structure of TC, but only can use TC's Key-value data structure.

2.1.1.2 Column-oriented database

Column-oriented database has data model as table, but doesn’t support costly join
operations. Data in column-oriented is of same type, having similar characteristics
and good compression ratio and is stored by column where each column of data is
index of the database, to reduce the input output of the system on those columns are
accessed which are required by query. This data model can be used on aggregation
and data warehouse. Although column-oriented database has not subverted the
traditional stored by row, but in architecture with data compression, shared-nothing,
massively parallel processing, column oriented database can maintain high-
performance of data analysis and business intelligence processing. Column oriented
databases are HBase, Yale University HadoopDB, Facebook’s Cassandra, Hypertable,
Google's Bigtable[9], and Yahoo's PNUTS and so on.

e Cassandra -is an opensource database of facebook. The schema is very flexible
and does not require to design database schema at first, and add or delete field is
very convenient. It support range queries, that is it can range queries for Key. It is
highly scalable a single point of failure does not affect the whole cluster, and it
support linear expansion. Cassandra system is a distributed database system which
was composed of lots of database nodes, a write operation will be replicated to
other nodes, and rea request will be routed to a certain node. For a Cassandra
cluster, only to add node can achieve the goal of scalability. In addition, Cassandra

also supports rich data structure and powerful query language.
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2.1.1.3 Document database

The document store database are similar to key value store. The documents are stored
in the JSON format.The documents are associated with nested key, means it’s a
further step to key/ value store with new concept of attaching documents with keys in
JSON format. Documents databases like MongoDB have rich query syntax and
queries are efficiently performed. Documents can be scattered over the multiple
server as they are independent unit but still their locality is preserved. Writing
application logic is easy as these are schema less or have simple modeling than SQL.
Document database can store unstructured data , expensive join operations are not
required in these databases as the document contains , whatever is required by

application.

Document database is not concerned about high performance read and write
concurrent, but rather to ensure that big data storage and good query performance.

Typical document database are MongoDB, CouchDB.

e MongoDB is a database between relational databases and non-relational database,
its features are: it is non-relational database, which features the richest and most
like the relational database, support complex data types: MongoDB support bjson
data structures to store complex data types powerful query language, it allows most
of functions like query in single-table of relational databases, and also support
index. High-speed access to mass data: when the data exceeds 50GB, MongoDB
access speed is 10 times than MySQL. Because of these characteristics of
MongoDB, many projects with increasing data are considering using MongoDB
instead of relational database.

e CouchDB - is a flexible, fault-tolerant database, which supports data formats such
as ISON and AtomPub, it provides REST-style API. To ensure data consistency,
CouchDB comply with ACID properties. In addition, CouchDB provides a P2P-
based distributed database solution that supports bidirectional replication.
However, it also has some limitations, such as only providing an interface based on
HTTP REST, concurrent read and write performance is not ideal and so on.

2.1.1.4 Graph Databases

These databases are based on graph theory that uses nodes, edges and parameters to

store data in graph structure. Every node in a graph database has direct link to its
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adjacent node and no indexes are required, they can store any type of graph except for

few specialized graph databases such as network databases.

Graph databases are flexible and are scalable i.e. can be used over multiple machines,
it doesn’t provide high query language like SQL. NoSQL databases do not provide a
high-level declarative query language like SQL to avoid overtime in processing.

This kind of database is designed for data whose relations are well represented as a
graph (elements interconnected with an undetermined number of relations between
them). The kind of data could be social relations, public transport links, road maps or

network topologies, for example.

AllegroGraph is RDF GraphStore, DEX/Sparksee is high-performance graph
database, FlockDB ,IBM DB2 a RDF GraphStore added in DB2 10, InfiniteGraph a
high-performance, scalable, distributed graph database Neo4j OWLIM RDF graph
store with reasoning, OrientDB Sones GraphDB Sqrrl Enterprise Distributed, real-
time graph database featuring cell-level security OpenLink Virtuoso middleware and

database engine hybrid.

All these mentioned above are mainstream databases, many companies are currently

using them and others are shifting from old legacy system to new ones.
2.2 MongoDB

MongoDB is a powerful, flexible, and scalable data store. It combines the ability to
scale out with many of the most useful features of relational databases such as
secondary indexes, range queries, and sorting. MongoDB is also incredibly featureful
it hastons of useful features such as built-in support for MapReduce-style aggregation
and geospatial indexes [31].

MongoDB (from “humongous”) is a schema-free, document-oriented database written
in the C++ programming language. The database is document-oriented in that it
manages collections of schema-less JSON-like documents. This allows data to be
nested in complex hierarchies and still be query-able and index-able. Following are

the main MongoDB features:
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2.2.1 Data Model

A MongoDB database holds a set of collections. A collection is an equivalent term for
a table, but unlike a table, a collection has no pre-defined schema. A collection holds
a set of documents. A document is a set of fields. It can be thought of as a row in a
collection. A document can contain complex structures such as lists, or even

documents. Every document has an id.
2.2.2 API

MongoDB has its own query language named Mongo Query Language. To retrieve
certain documents from a db collection, a query document is created containing the
fields that the desired documents should match. For example: {name: {first: John’,

last: "Doe’} }

MongoDB uses a RESTful API. REST (Representational State Transfer)is an
architecture style for designing networked applications. It relies on a stateless, client-
server, cacheable communications protocol (e.g., the HTTP protocol). RESTful

applications use HTTP requests to post, read data and delete data.
2.2.3 Architecture

A MongoDB cluster is different from a Cassandra cluster. The most obvious
difference is the lack of symmetry: not every node in a MongoDB cluster is the same.
A MongoDB cluster is built of one or more shards, where each shard holds a portion
of the total data (managed automatically). Reads and writes actions are automatically
routed to the appropriate shard(s). Each shard is backed by a replica set - which just
holds the data for that shard. A replica set is one or more servers, each holding copies
of the same data. At any given time one server is primary and the rest are secondary
servers. If the primary server goes down one of the secondary servers takes over
automatically as primary. All writes and consistent reads go to the primary server, and
all eventually consistent reads are distributed amongst all the secondary servers. The
cluster contains a group of servers called configuration servers. Each one holds a copy
of the meta-data indicating which data lives on which shard. Another group of servers
IS routers, each one acts as a server for one or more clients. Clients issue

queries/updates to a router and the router routes them to the appropriate shard while
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consulting the configuration servers. Fig 2.2 copied from the official website of

MongoDB 1, depicts the MongoDB architecture.

MongoDB supports two types of replication functionality: Master-Slave replication
and Replica-set replication. In both types of replication, all write operations are
performed against a single server (Master or Primary). Replica-Sets provide better
flexibility, allowing automatic primary promotion (if enough of the secondaryservers
are available), automatic fail-over and better support for rolling upgrades. Both
techniques provide data-redundancy and read-scaling (where data can be read from
any of the servers in the cluster), however, in Master-Slave configuration, if a slave
lags too far behind from the master, then the administrator needs to manually fix this,

usually by rebuilding the slave instance.

The last piece of the MongoDB puzzle is its ability to automatically shard the data
between multiple hosts. This effectively allows Mongo to scale horizontally to
thousands of servers. When sharding is combined with replica-sets, the end-result is a
highly scalable, redundant cluster, with no single point of failure.

2.2.4 Sharding

MongoDB supports an automated sharding/ partitioning architecture, enabling
horizontal scaling across multiple nodes. For applications that outgrow the resources
of a single database server, MongoDB can convert to a sharded cluster, automatically
managing fail over and balancing of nodes, with few or no changes to the original
application code. Sharding is the partitioningof data among multiple machines in an
order-preserving manner. This makes it easier to support range queries and indexes

which are inherent in MongoDB.
2.3 Redis

Redis can be described as an in-memory persistent key-value store. Redis does hold all
the data in memory (more on this in a bit), and it does write that out to disk for
persistence, but it’s much more than a simple key-value store. The reality is that Redis
exposes five different data structures, only one of which is a typical key-value

structure. Example of key value pair:

set users:boxer”{name: boxer, planet: earth, likes: [space]}”
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This is the basic anatomy of a Redis command., in this case set is command. Next we
have its parameters. The set command takes two parameters: the key we are setting

and the value we are setting it to.

get users:boxer
and this will return the value associated with key boxer.
2.3.1 Memory and Persistence

Redis is an in-memory persistent store. With respect to persistence, by default, Redis
snapshots the database to disk based on how many keys have changed. You configure
it so that if X number of keys change, then save the database every Y seconds. By
default, Redis will save the database every 60 seconds if 1000 or more keys have
changed all the way to 15 minutes if 9 or less keys has changed. Alternatively (or in
addition to snapshotting), Redis can run in append mode. Any time a key changes, an
append-only file is updated on disk. In some cases it’s acceptable to lose 60 seconds
worth of data, in exchange for performance, should there be some hardware or
software failure. In some cases such a loss is not acceptable. Redis: RAM is still the
most expensive part of server hardware, being 10-bound for being memory bound.
Redis did add support for virtual memory.

2.3.2 Data Structures supported by Redis
2.3.2.1 Strings
Strings are the most basic data structures available in Redis.
set users:leto ” {name: boxer planet: earth, likes: [space]}”

Additionally, Redis lets you do some common operations. For example strlen <key>
can be used to get the length of a key’s value; getrange <key> <start> <end> returns
the specified range of a value; append <key> <value> appends the value to the

existing value (or creates it if it doesn’t exist already).
2.3.2.2 Hashes

Hashes are like strings. The important difference is that they provide an extra level of

indirection: a field. Therefore, the hash equivalents of set and get are same as string.
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We can also set multiple fields at once, get multiple fields at once, get all fields and
values, list all the fields or delete. The benefit using the hash be the ability to pull and
update/delete specific pieces of data, without having to get or write the entire value.
Looking at hashes from the perspective of a well-defined object, such as a user, is key
to understanding how they work. And it’s true that, for performance reasons, more

granular control might be useful.
2.3.2.3 Lists

Lists let you store and manipulate an array of values for a given key. You can add
values to the list, get the first or last value and manipulate values at a given index.
Lists maintain their order and have efficient index-based operations. This is a
common pattern. Itrim is an O(N) operation, where N is the number of values we are
removing. In this case, where we always trim after a single insert, it’ll actually have a
constant performance of O(1) (because N will always be equal to 1). This is also the

first time that we are seeing a value in one key referencing a value in another.

Of course, lists aren’t only good for storing references to other keys. The values can
be anything. You could use lists to store logs or track the path a user is taking through

a site. If you were building a game, you might use one to track queued user actions.
2.3.2.4 Sets

Sets are used to store unique values and provide a number of set-based operations,
like unions. Sets aren’t ordered but they provide efficient value-based operations. A

friend’s list is the classic example of using a set: sadd friends:boxer abc xyz
sadd friends:abc xyz

Regardless of how many friends a user has, we can efficiently tell O(1) whether userX
is a friend of userY or not: sismember friends:boxer abc sismember friends:boxer
vladimirn Furthermore we can see whether two or more people share the same
friends: sinter friends:boxer friends:xyz and even store the result at a new key:

nsinterstore friends:boxer_xyz friends:boxer friends:xyz.
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2.3.2.5 Sorted Sets

The last and most powerful data structure are sorted sets. If hashes are like strings but
with fields, then sorted sets are like sets but with a score. The score provides sorting
and ranking capabilities. The most obvious use-case for sorted sets is a leaderboard
system. In reality though, anything you want sorted by an some integer, and be able to

efficiently manipulate based on that score, might be a good fit for a sorted set.
2.4 SQL

SQL is a standard language for accessing and manipulating databases.The SQL
language is subdivided into clauses, which are constituent components of statements
and queries. Expressions, which can produce either scalar values, or tables consisting
of columns and rows of data predicates, which specify conditions that can be
evaluated to SQL three-valued logic (3VL) (true/false/unknown) or Boolean truth
values and are used to limit the effects of statements and queries, or to change
program flow. Queries, which retrieve the data based on specific criteria. This is an
important element of SQL. Statements, which may have a persistent effect on

schemata and data, or may control transactions.
2.5 Gaps in Literature survey

Observing the past history, it is easily being concluded that MySQL is not being
partially able to fulfil the need of the rapidly emerging technologies which further
forces the researchers to come out with the new NOSQL database in order to store
data as structural as well as non-structural form, also it should be retrieved as fast as
possible. The scalability of the database has also been on stake. Challenging MySQL ,
various NoSQL databases have been introduced. In order to take complete benefit
out of these databases, the existing databases need to be used collectively. So there is
need to experiment to use two or more databases together to provide all functionalities accordingly, for
example if there is an application that require highly availability of data at faster rate, we can use
database that can store dataand a key value store database to retrieve data. One more problem is that
as all old legacy system are based on the RDBMS , so there is need for reusability of these system, and
also there is important data stored in these databases which need to be ported to new generation
databases that is to new databases like MongoDB, CouchDB, Cassandra, Redis etc. So we need a
shifting /porting mechanism to transfer data digitally to our new databases and same queries can be
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performed.

Although these new databases can provide velocity, variety and volume but these databases follow the
BASE ( basically available soft state eventually consistent) properties , not ACID (atomicity, consistent
Jntergrated, durable) so they cannot be used in real time transactions. As many provide Queries
language for the database but still they are not up to extent to completely replace SQL.
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Chapter 3

PROBLEM STATEMENT

As the gaps in literature survey is being highlighting the fact that one single
database is not able to fulfil the demands at all levels, like at some place a lot of
data either in form of video, audio, structural or non-structural form whereas at
some levels only simple data is needed to be stored but the retrieval demand is fast.
Hence, the idea which is used in order to take control on data in much amount is to
switch to a more faster and scalable database which is quite capable of storing data
in structural as well as non-structural form. And for fast retrieval the database may

store values in RAM for fast access.

Every day, 2.5 quintillion bytes of data is created. This whole data comes from all
around: like sensors which used to gather climatic information, posts sent to social
media sites, digital pictures with videos, transaction records, and GPS signals
of mobile phone. This data is what big data is. And here the idea is to handle big
data through combination of NoSQL databases. It is pretty hard to tackle this
amount of data by storing them in the form of tables in rows and columns as various
times many columns either are not needed to be stored or if stored may have null
values. So a lot of space is being wasted with that ‘null’ value. So, no more a
relational structure is capable of storing big data. This gives a way to search from a

non-structural way of storing data.

As shown in figure MongoDB is better than RDBMS but Redis is best in
performance so, the availability, performance, and easy scalability of any database is
much needed in this case and search of that kind of database or a combination of such
databases is what which is the need of the hour. Also with the increase in volume,
variety and velocity of this era data is expecting to be stored and managed through a
modified and new generation database. Thus the work is focused on finding a way out
to manage the data through either a different database or any combination of newly
introduced databases. Now various databases are being introduced but key to problem
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is to look for a kind of database which will solve our problem in every possible way.
Any combination of such databases may also be used in order to retrieve data at a
much faster rate and to store it much lesser space. A better idea is to look for any open
source documents which id freely available and look from a NoSQL family databases.

This will help to store data in both structural as well as non-structural way.
3.1 Objectives

e To study various SQL and NO-SQL databases.

e To propose and implement a system to port data from SQL to NO-SQL
MongoDB database.

e To design and application for Client Insurance system integrating MongoDB
and Key-value Redis database.

e Performing insertion retrieval, insertion and update operation on the purposed

system
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Chapter 4
IMPLEMENTATION

This work runs MySql and MongoDB server and fetch data from MySql server with
the help of java and provide input to the MongoDB and store it, the data must be
stored in the MongoDB, same as it was stored in MySql database that is with same
field name and values associated to it and queries can be performed on it. To make it
work some steps are to be implemented.

4.1 Algorithm: SQL-to-NoSQL (database)

Step 4.1.1 Establishing connection with SQL database.

We are using MySql database as SQL database, we make connection with the help of
java drivers to connect with the MySql, we need a sql connector jar file to be added to

our classpath and for making connection we have to use the following code:

Class.forName("com.mysql.jdbc.Driver”);

Connection conn= DriverManager.(“jdbc:mysql://localhost:3306/database

name","usename”, "password");

Here com.mysgl.jdbc.Driver is the package name that make connection with database
and username and passwords should be provided for making connection with MySql,
generally root is the username and password is first time asked by server to fill.

Step 4.1.2 Getting all the information about the database.

After successfully establishing connection with the MySql database we need to know
about its information, that is how many databases it stored, what are their names and
how much they store data, printing databases name etc. Following is the code in java

for knowing the metadata about databases.
ResultSet resultSet = conn.getMetaData( ).getCatalogs( );

The resultSet store the array of results returned by getMetaData( ) function, metadata

is data about data, and getCatalogs will return all the databases stored in the MySq|l
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databases stored into it. As can be seen in fig 4.1.1 all the databases stored in the

MySql are shown in drop down list and can be selected for the conversion.

E|Fileljsp 2| file2jsp @ Convert 3
] Qéh http://localhost: 8080/ Thesis/Fileljsp

Chose database: [t e W= =)
bucket
customer
mysgl
pdf
performance_schema
sakila
salma
samp_db
fest
world

Fig 4.1.1 Information Schema of the MySql database

Step 4.1.3 Retrieving metadata about the database example number of tables,

their names storage size, indexing etc.

As now we have our database we also needs its tables and columns name and other
information, so it can be converted into another databases or can be stored in another
databases. Following code shows how to retrieve the metadata about the tables after

selecting the database name.

String [ ] types = { "TABLE" };

ResultSet resultSet = conn.getMetaData().getTables(null, null, "%", types);
We have taken array with single element TABLE , as we already database so we use
getMetaData( ) to get tables from the database. We can retrieve table using the

following function, reslutSet.getString(3) will return the table name of respective

database , as there can be more number of tables so we have to use ResultSet.

Step 4.1.4 Making connection with NO-SQL database i.e MongoDB(our case) ,

using drivers example php, java, C++ etc.
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For making connection with the Mongodb, we need drivers for java, so we have to
download the jar file and import them to our java code and then we can connect to

MongoDB using the following code.

Mongo mongo= new Mongo(“localhost”, 27017);

Here mongo is the client communicating with the mongo server i.e mongod , it is
running currently at localhost on port number 27017.

Step 4.1.5 Creating database in Mongodb as the one retrieved from the SQL

database.

Now as there is successful connection with MongoDB , so now we need to store the
database into it , the following code creates the database with name db, as db is the

argument passed by the SQL dataset.
Db dbase= mongo.getDB(db);

The code will create the newdatabase dbase taking db as the name, the db here is a
string that is passed after selected from the given option as can be seen from the fig
4.2.2, the database in MongoDB will store the database with the same name that

existed in MySql.

B Command Prompt - mysql -u root -p - o IEH|

pdf
performance_schema
sakila

zalma

zamp_dh

test

world

11 rows in set (B.00 sec)

mysgly use customer
Database changed
mysqly use world
Datahase changed
mysgly show tables;
+:

! countey

i
i
countrylanguage |

+

3 rows in set ¢B.83 sec?

mysql}

Fig 4.1.2 Database in MySq|l
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Step 4.1.6 Retrieving data row by row from SQL database using queries and

storing them in the MongoDB as documents.

Now we have database in MongoDB and we have to insert collections in it. Collection
are same as table in SQL they store document instead of rows and columns with the
field and value. So in order to store the database we have to use the following code
(asinFig 4.1.6. and Fig 4.1.6.1).

For every table we have to repeat the following code:
table = resultSet.getString(3);
DBCollection collection = mdb.getCollection(table);
Statement stmt = conn.createStatement( );

ResultSet rs = stmt.executeQuery("SELECT * FROM "+table);
ResultSetMetaData rsmd = rs.getMetaData( );

Now as we have access to all data stored in table we have to parse it and passed as
document to be stored in the MongoDb. We can do this with following code:

int no= rs.getMetaData( ).getColumnCount( );
col[i] = rsmd.getColumnName(i);

BasicDBObject document = new BasicDBODbject();
document.put(col[j], rs.getString(j));
collection.insert(document);

we are storing the Column name in col[ ] array that can hold (no+1) columns name as
and receiving the value associated with it by using the function rs.getString( ) which
will return the value stored at each row and line document.put( col[], rs.getString())
put the column name with its value and in last the document is inserted in collection
and repeated for the each document. The following fig show the database stored in
SQL:
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Step 4.1.7: Repeat step for each new database.

Likewise we can convert each and every database and can store it in the document

form in MongoDB.

4.2 NoSQL Data Model

The data model which is used here is based on MongoDB and Redis. Using NoSQL
provides the benefit of storing data in schema less structure. As per the system's
requirements; the basic information which is stored in MongoDB is about person’s
identification, and his current location. Insurance ID, Total Installments,
Installments_left can be set into the basic information of Insurance with embedded
documents in collection. Client's embedded documents contains the information of
client personal details like name, address, insurance_id. Location is one other

document which contains the location as per insurance id.

4.2 System Implementation

This work is done using Java language, MongoDB is used to store the data. This data
is then made to split according to the location of the person. The categorized data
according to the location is retrieved with the help of Redis and this is done for the
fast access and operations on data. Thus two databases are merged in order to store
and retrieve. MongoDB is used for large-scale data to be stored in schema-less

structure and Redis is used for fast retrieval of data.

Table : 4.1 Experimental Set up for Implementation

Processor Intel Core i4/i5 Processor
Processor Speed 2.5 GHz, 2.10 GHzZ
Cache 3MB

Operating System Windows 7(64-bit)

IDE  (Integrated  Development | Eclipse Juno

Environment)

Database MongoDB 2.2.3, Redis 2.8.9, Oracle
RAM 2.10GB

RAM Support Up to 8GB

Hard Drive 320 GB
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4.2.1 Establishing a Connection:

To connect Java programs with MongoDB database, drivers are installed and
environment variables are set. Afterwards development kit of MongoDB is imported
in the application program. Following are the basic CRUD commands used while
implementation. To connect to MongoDB databases, the key code is as followed:

Mongo mongo =new Mongo(‘“DBServer”,27017)
connecting with the database server name and port number
DB db=mong.getDB(“final”)
open database, ‘final’ is the name of the database
4.2.2 Inserting the data

At first, Java program establishes the connection with database then passes the SQL
statements to program. The data is inserted into database through java server pages
(Jsp). MongoDB database make use of object-oriented thinking for implementing the
system, first, accordingly “insurance” to create a DBCollection object col, and then
create a BasicDBObject object obj, add insurance information to the object col, and

finally inserting data into database.
DBCollection col=db.getCollection(“insurance”);
BasicDBObject document=new BasicDBObiject();

document.put("name”, name);

4.2.3 Query the data

The data stored in MongoDB is inserted, updated and deleted using:
col.update(document,newdocument);
col.remove(searchQuery);

The data is updated and deleted by searching through the documents using cursor:
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DBCursor cursor =table.find(searchQuery);
while(cursor.hasNext())

/lprocessing the data cursor.Next();

4.2.4 Making connection with Redis

The data stored using MongoDB is splitted according to the attribute ‘Location’ and

stored in Redis. To make connection with Redis following code is required:
static Jedis jedis = new Jedis(“DBServer”,6379);

try{

Jedis.connect();

ky

catch(JedisConnectionException System.out.printin(*"can not connect™);}

4.2.5 Inserting data into Redis:
The data is inserted with the following code

jedis.set(insurance,address);
/linsurance is key, address is value
4.2.6 Retrieving the data using Redis

The data is categorized as per location and sent to the required destination, the

information is retrieved at a faster pace at the client’s demand.

searchQuery.put(“location”,location);

4.2.7 Using Eclipse:

At front end with the help of jsp (java server pages) and servlets customers are
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inserting their Data. At the backend data is sent to Mongodb to store large, scalable
data along with the Redis. For fast retrieval data is segregated and sent to Redis at
remote locations, So that the client at their particular locations are able to get their

details and left over instalments at the earliest.
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5.1 Implementation Steps

Chapter 5

EXPERIMENTAL RESULTS

5.1.1 Starting Mongod.exe (Mongo server)

Installation of MongoDB is not required. Only the zipped file is to be downloaded

and extracted. The data directory is needed to be configured and type the command

“mongod”. Mongod is ended with the alphabet ‘d’ because it is a daemon thread

which runs at the backend. It keeps running but it is required to start it before mongo

client. Fig 5.1.1 shows how to start server.

o | Command Prompt - mongod.exe = =

icrosoft Windows [Uersion 6.3.768081

Cc> 2013 Microsoft Corporation. All rights reserved.

sUsersshpied. -
sUsers>od. .
=»2>cd mongodh
smongodb>cd bhin

ssmongodbshin mondod - exe

‘mondod.exe’ iz not recognized az an internal or external command.

operable program or batch file.

smongodbybin >mongod . exe

ongod.exe —help for help and startup options
hu Jul 18 18:-46:52_765 [initandlisten] MongoDB starting : pid=5732 powrt=27017 d

bpath=data~db~ 64—hit host=admin

hu Jul 18 18:46:52.766 [initandlisten] db version vZ.4.8
hu Jul 18 18:-46:52_766 [dinitandlisten] git version: a3d5@fc3iB8?22fbdaZcec8d5ddi42

237h?04eafcld

hu Jul 1@ 18 46:52.766 [initandlisten] build info: u1ndous syo.getu1ndouo03P31o

(major=6, mino - build=7681. platform=2_

1@ 1@:46:52_766 [initandlisten] allocato

18 18:46:52_766 [initandlisten]
18 18:46:52_.833 [dinitandlistenl
18 18:46:52_833 [dinitandlisten]
18 10:46:52_835 [initandlisten]
18 18:46:52.835 [initandlisten]
18 18:46:52_836 [dinitandlisten]
lsn: 2@261@66

[initandlisten]

0261066
2.836 [initandlisten]

A2610866
2.837 [dinitandlisten]

BA2616866
.52 837 [1n1tand11¢ten]

1994681 < lsn:28261866

optionsg:

Journal
recover
recover
recover
recover
recover
FECOVER
recover

reECoOVvE™

recover

service_pack='Service Pack 1'> BOOST

zystem
dir=data~db~journal
hegin
len: 20261066
sdatasdbsjournalsj._@a
skipping application
skipping application
skipping application
skipping application
skipping application
skipping application

skipping application

Fig 5.1.1 Starting Mongod.exe(Mongo Server)

5.1.2 Starting Mongo.exe(Client)

Mongo client is checked with the command “ping” and the “pong” keyword is
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returned in order to show that the client is working. Various other commands are also
run as shown in fig 5.1.2, the data is stored here in key value pair. So if a key is

typed then its value is returned.

BN Command Prompt - mongodbi\bin\mongod.exe | = | e
0 S0 0 E 0 b A5 o~
D HHY 0S50 D 0 0
0 0 0 0
0 o] 0
D v
b 0 D 0 D 0 H.09 1
0 D 0 0
0 0
0 0 0 0
D D v D D 0 D
(-] = 0 oD 0 0§
0 0
4] e 0 5
A4 0 5
0
5 0 0 0 0
0 0 L 0 00
0
4] p, D 0
] r, 0 0
(] . D 0
(] p, eC0
] 2 0 o
(-] p, 0 0 b
(] r, (] D
] 2 ] 0 0
(-] p, b b 0 0
] p, 0 0 0
0 L
JE : 0 1 1
A4 = 10 = OF : : :
A : o
(] 43 D 0 0
b E B
-] A6 _.B2H 0 0 0
0 b E 411 8 0
] i 47 .#8/8 D 0 0
5 2.260 0 0 0
0 B E 41 8
o b b 0 0 0
0 A48 f 0 5
L
5 0 0 0
O 8
B L 0 D 0 0 D 0
b L o 0 0 0 0 0 0 0
o
b ] 0 D 0 0 4.6
0 D 0 0 S

Fig 5.1.2 Starting mongo.exe(Mongo Client)
5.1.3 Creating database

Already existing databases can be checked with the command “show dbs”. It list outs all
the databases which are currently present.. To switch to other databases “use db_name”
command is used. “show collection” command is used as shown in fig 5.1.3 to list all

the tables in the current selected databases. “collection” in mongodb means “table” in

SQL.
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| Command Prompt - mongo.exe

:n2>od mongodh
ssmongodh>ed hin

smongodbsbin>mongo .exe
ongoDB shell version: 2_4_8
onnecting to: test
show dhs
Darthvander A.283125GB
B.203125GB
B.2A3125GB
B8.283125GB
B.2A3125GB
B.@A78125GB
B 283125GB
A.2A3125GB
B 283125GB
B.2A3125GB
B.283125GB
B.283125GB
rorld B 283125GB
ogites B8.203125GB
uurdh B 283125GE

Fig 5.1.3 Creating database in MongoDB.
5.1.4 Staring Redis Server:

Redis is installed by downloading a stable version and extracting Redis binaries.

Open windows services console as shown in fig 5.1.

CAUsers\PritinDesktop'yogii'dbitiredis-server.exe | =] e e

11:9-1=1%9 DB B: 54 keuys <@ olatile> in_ 64 slots HT -

11:84:=1% 1 clients_ connecte < = 122586068 byte“

11:=8<4=24 DB @: 54 keys <8 clatile> in 64 slots HT

11:891:=24 1 clients connecte < slaves>. 19958400 hyteu

11:=-84:=28 1 changes in SEBB seconds . Saving...

Foregroud tarted by pid 1641

DB saved on disk

Background i terminated with success

DE @: a latlle) 1n 64 slots HT._

1995808 byte“

64 slots

<@ ﬂlaueﬂ) 1995833 hyteu

latile> in_ 64 slots

d <8 slaves>, 1995883 byteg

ola 64 slots HT.

>. 199580868 butes

64 s=lots HT.

199258860 buytes

4 slots

11:=94:=28
11:94:=28
11:=84:=28
11:894:=38
11:-8-1:=38
11:=84:=35
11:894:=35
11 :=81=48
i1 :=84:=48
11 :-894:-45
11:=84=45
11:894:58
11:84:=58
11:=84:=55
11:894:=55

[
YAy
Aty

5
STyt
Yyl
c ¢
Qe
R L)
W
™

'8
A
s
Hl

connecte

<l w

1 clients connect
DE B:=: 54 keuys <@
1 clients connect
DB B: 54 keus <8
1 clients connect
DB B: 54 kews <A
1 clients connecte
DB B: 54 keys <8 u
i connect
ke ys 5]

connect

<@

u
<
]
)

6 HT .
>, 1995883 butes
> in_ 64 slots HT
aves>. 19295888 byte“
> in_641 slots HT

aves D . 1995835 hyteﬂ
> in_64 slots HT.
aves > . 1995833 butes
> in_64 slots HT.
aves> 1995833 byteﬂ
> in_64 slot

aves . 1995833 byte“
> in_ 6 = 1 -

]

AY ALY A
"

R ERERES

T
AL AY ALY AL

R e

1995833 hyte“
64 slots
auef), 1995833 byteﬂ
64 HT .
. 199SSBB butes
641 slots

RN RE TR AN
=§-1
[
AV AL A
"
'R
[
@ o lh e
Bauwad

= o e
AL A A AL AY oAb A AL A
AR EAEAEAEAEA AR EACAAEIETEATADN
Heo
LN LN e T N N N e e Nl N T N R T N S

™
W
T
Hl

o
€
o
[}
W

5
a
a
5
5
a
a
5
5
a
a
5
o
a
a
5

rnuBnu N
SEREEEEE
ARAANAAN
R

'S
W
s
Hl

6 HT .
> 1995833 butes
64 slots HT.
>, 1995880 butes
> in_ 64 slots HT

199SSBB byte“
64 slot

£ 1995833 hyteﬂ s

DB B: 54 keus <8 in_ 64 slots HT. E
1 clients connect 1995835 bytes
DE @: a n 64 slot HT .
1 clients aves > _ 1995833 byteﬂ
DB B: 54 k = B volatile?> in 64 slot
1 clients connected <A slaves>. 1995833 byte“

o
€
]
)

'8

1
i5
1
2
2
2
2
2
3
k)
3
<4
<4
4!
4
5
5
5
55
aa
aa

2E8
140

connecte
<l w

1 clients connect
DE O: 54 keys <@
1 clients connect

'
a4
<
]
W

e

'S

'8
Tl o 10 0 ot 0 o D ot O o 0 o (D ol 0 o 1t O ot D o ) ol 0 o £ ol (B el i 0

11:=86:=25

Fig 5.1.4 Starting Redis Server

From there redis service is started. It should have been istalled into c;\Program
Files (x86) RedisWatcher. A config file is saved there called wather.config for

additional editing.

33



5.1.5 Starting Redis Client:

Redis client stores data in key-value pair. First keys are set and then they are get as

shown in fig 5.1.5. It stores Strings, Lists and Sets.

.B.A_.1:6379> get yogesh

-.B.A8_1:6379> get yogesh

-B.8.1:6377> get yogi

-B.8_1:6377> get yogeszh

P.8.8_.1:637?> get vogesh punia

wrong numbher of arguments for ‘get’ command

B.8.1:6379> get “"yogeszh punia'
ogi_punialfyahoo.com haryvana rohtak ad 12°
-1:6379> get brad

:6377> get Brad

6379> get Brad

637?> get mk
6372> get mk

-1:6379> get a321
il.co har »tk a321°"
637>

Fig 5.1.5 Starting Redis Client
5.1.6 Starting MySql server

MySql server is downloaded from Mysqgl.com, is freeware. There are two
interface to use it with Graphical user inter face and another command prompt.

The server keeps running in the background as shown in fig 5.1.6.

== Command Prompt - mysql -u root -p - =

-~

N

NN NNTNN N NNNNND NN NN/ N/ N

Fig 5.1.6 Starting MySql server
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The command used to start the Mysql is “mysql —u root —p”” and it will ask for the

password and will get started by giving you the shell of mysql as can be seen in
fig 5.1.6.1.

4. Command Prompt - mysgl -u root -p - f
2014-07-18 11:12:41 5776 [Notel mysgld: Shutdown complete

N\Program Files\MySQL\MySqQL Server 5.6Mbin>mysgl —u root -p
Enter password: et
lelcome to the MySQL monitor. Commands end with ; or “g.
our MySQL connection id is 4
Server version: 5.6.1% MySQL Community Server (GPLY

opyright (c)> 208@, 2014, Oracle and/or its affiliates. All rights reserved.
Oracle iz a registered trademark of Oracle Corporation and/or its

ffiliates. Other names may he trademarks of their respective
UNEDS .

ype *help;’ or *Sh* for help. Type *“c’ to clear the current input statement.

ysgl> o

Fig 5.1.6.1 Starting Mysql

5.1.7 Inserting Values in MongoDB :

The first page of project looks like as shown below. It has various buttons which takes
us to the various actions like Insert button which helps us to get the data stored into
the mongodb. Show all action leads to showing out the complete list of documents
stored into the database both in redis as well as in mongodb.

i} B httpy/localhostB282/kkkklyogijsp v

MongoDB and Redis

‘Name: H Oviyaan

Phone no: 787383

Mail_id: oviggmail com

Address: Yilleboure

Location: Victora

Insurance_id [ rcpa |

| ShowAl MongoDB || ShowAlRedis HEH Find Enter Locaion_ MongoDB | Find-Ene Locaton Reds H Find Enter ID_MongoDB || Find Enter D Redis || Update || Dekete |

Fig 5.1.7 Inserting values in MongodB
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Update and delete button helps in updating and deleting the data from the mongodb.
Show by id and Show by Location button searches the data by unique insurance id of

a client and by location it shows all the clients from that location.

Values are inserted and these can be checked into the database directly with the
command “db.users.find()”. A unique object id is created with every document into
the collection. This is a unique row number. In fig 4.7 the values are shown as
inserted into the database. Likewise a number of documents are inserted with the
name, mail_id, location, address, phone number, insurance_id of different clients. In
fig 5.1.7, the list inserted is shown inserted into redis too along with mongodb. This is
done for the faster retrieval as compared to mongodb. CPU time is also calculated
along with the insertion and searching modules in order to compare. The results of

comparison are shown in further section.

5.1.8 Showing Inserted values:

The values are checked in to the database directly with the following command as
shown in fig 5.1.8.1

db.users.find()

B CAWindows\system3Z\cmd.exe - mongodb\binimongo.exe = !
.203125GB it
.203125GB r
.878125GB

9.203125GB
.203125GB
.203125GB
_db
switched to db pro_db
> db.users.save({username:"pro_db"})

n

.203125GB

.203125GB

-878125GB
©.203125GB

.203125GB

.203125GB
.203125GB
> db.users.find()
{ "_id" : ObjectId("536eb628734dd246d95893d@"), "username" : "pro_db" }
> show collections
system. indexes
users
> db.users.find()
"_id" : ObjectId("536eb628734dd246d95893d@"), "username" : "pro_db" }
" : ObjectId("536ebed7e74baftc7d94fc8c2"), "name"™ : "oviyaan", "phone" : "7
", "mail" : "ovi@gmail.com", "address"™ : "90Melbourne", "location" : "Victo
"insurance” : "TGP9@" }

T B e e Dimensions: 902 x 710 Date crested: 11-U5-201% Usis6

Fig 5.1.8.1 Values stored into MongodB
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18] Java EE - http://localhost8282iddkryogijsp - Eclipse

=Nios ]

File Edit Mavigate Search Project Run Window Help

Fie o

=[]

4L Servers [} Data Source Explorer 75 Snippets & Console 52
JBoss v4.2 3 at localhost [Generic Server] C:\Program Files\Java\jre6\bin'javaw.exe (11-May-2014 5:26:16 PM)

18:52:42,952 INFO
18:52:42,953 INFO
18:52:42,953 INFO
18:52:42,954 INFO
18:52:42,954 INFO
18:52:42,954 INFO
18:52:42,955 INFO
18:52:42,955 INFO
18:52:42,955 INFO
18:52:42,956 INFO
18:52:42,956 INFO
18:52:42,956 INFO
18:52:42,984 INFO
18:52:42,984 INFO
18:52:42,984 INFO
18:52:42,984 INFO
18:52:42,984 INFO
18:52:42,984 INFO
18:52:42,984 INFO
18:52:42,984 INFO
18:52:42,985 INFO
18:52:42,985 INFO

[STDOUT]{"_id" : { "$oid" : "536ec185e74bafc7d94fc8c4"} , "name"
[STDOUT]{"_id" : { "$oid" : "536ec1b3e74bafc7d94fc8c6"} , "name" :
[STDOUT] {"_id" : { "$oid" : "536ec1c6e74bafc7d94fc8c7"} , "name"
[STDOUT]{"_id" : { "$oid" : "536ec504e74b335a0fb899fb"} , "name"
[STDOUT]{"_id" : { "$oid" : "536ef43ee74b44629b3b4f8a"} , "name" :
[STDOUT]{"_id" : { "$oid" : "536ef464e74b44629b3b418b"} , "name”
[STDOUT] {"_id" : { "$oid" : "536f661311chbfdba2057d350"} , "name" :
[STDOUT] {"_id" : { "$oid" : "536f68cc11cb268dde82d23d"} , "name”
[STDOUT] {"_id" : { "$oid" : "536f78d511cbdfc73925314€"} , "name"

[STDOUT]{"_id" : {

B0~ QriGrG-dO V@i

"$oid" :

R ERER

"536f79a211cb91efc55f1095" , "name” :

[STDOUT] values inserted!!!

[STDOUT] CPU Time

taken by MongoDB is = 226

Quick Access

| o | =
2B

=5

:"sanjay" , ”pﬁone“ 1 "487393", "mail" : "san *

"swastik" , "phone" : "65743" , "mail" : "swa

. "vickie_jain" , "phone" : "8749843" , "mail" :
: "Kairy" , "phone" : "37464" , "mail" : "kai@¢

"Madhh" , "phone" : "8483322" , "mail" : "m

1 "Samii", "phone" : "234324" , "mail" : "sam

"Daryl", "phone" : "67887" , "'mail" : "dar@:¢
:"Adi" , "phone" : "67887" , "mail" : "adi@gn

:"Daryl" , "phone" : "7897778" , "mail" : "dan

"Miekyi" , "phone" : "786786" , "mail" : "mai(

[STDOUT] {insurance=TGP106, mail=mai@gmail.com, phone=786786, location=Brisbane, address=56Vic, name

[STDOUT] Key = insurance, Value = TGP106
[STDOUT] Key = mail, Value = mai@gmail.com
[STDOUT] Key = phone, Value = 786786
[STDOUT] Key = location, Value = Brisbane
[STDOUT] Key = address, Value = 56Vic

[STDOUT] Key = name, Value = Miekyi

[STDOUT] YO YOYO

[STDOUT] ....values inserted in redis
[STDOUT] CPU Time taken by Redis is = 29

m

Fig 5.1.8.2 Values stored into Redis

5.1.9 Segregating values according to Location:

Enter the location like France, Victoria and all the clients are retrieved from the Redis

server at a much faster rate than mongodb. The location is entered in the following
figure (Fig 5.1.9).

18] Java EE - htipi/localhost:8282/kkidlyogijsp - Eclipse

o 0 |

File Edit Mavigate Search Project Run Windew Help

o N

&

«

Done

A

=8

‘ -

Proj.. £
=h-3
1] connjava ~
Delete java
1) Findjava
FindID java
4 [ servjova

[ connjava  [J) showalljava

S A N

GrE-iEdE QiR 0O

Elyegijse [l Findjava  [1) serviova (] FindiDjava

= @ o hitpy/localhostE282/kkk/yogiysp

MongoDB and Redis

© sen -
) showalljava [Name:
upd.java Phone no:
1) yredisjova =
T controller Maifids
B, Libraries Address:
) JavaSeript Resources e Victoria
(= build
4 2 WebContent Insurance_id
& build
& METAINF | ShawAll ‘@H Find :Enter Location H Find :Enter ID H Update ‘@‘
(= WEB-INF -
B sajsp
[ deljsp
[ Find_by IDjsp
[2) ShowLjsp El Console 3
) showalljsp

1 showlocjsp
[E updatejsp
[ valdeleted jsp
[ valupdatedsp
B yogijep

LT pdff

1 Practice

1 pritiwaleElB

m D

JBoss v4.2 3 at localhost [Generic Server] C:\Program Files\Java\jref\bin\javaw.exe (L1-May-2014 5:08:44 AM)
true

abhishek 3787393 abhi@gmail.com 92Melbourne Victoria TGP92

true
sanjay 487393 sanjay@gmail.com 91Melbourne Victoria TGP91

@ Information page 12

Quick Access

| o1 e

=8
-;

O 0 &

EIAEE]

S ATSE]

Fig 5.1.9 Search by Location in MongodB and Redis
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Find_By Loc button leads to the action of searching the information of all the
clients from that particular location. The searched data is shown in the next figure
(Fig 5.1.10).

5.1.10 Retrieving values according to Location:

The comparison between retrieving time of mongoDb and redis is shown in fig
5.1.11 and fig 5.1.12.

8] Java EE - httpy/localhost:8282/kkkk/yogijsp - Eclipse.

= ||
File Edit Navigste Segrch Project Run Window Help
e = | B O TR GTE T EE Y@ P s Quick Access | o | [ avare) & ave
B Proj.. 5% = O | [Jconnjava  [i] showalljova [l yogijse U] Findjava  [J] sevjova (1) FindiDjava | @ http://) u =S
S%l% T &2 @@ htplocah h I=&iadd location= = - B o=
» 1) connjova =~ 2la
» 1) Deletejova = =
+ 1) Findjova Name Phone  Mail Address Location Insurance @
> [J] FindIDjava oviyaan 787393 ovi@gmail.com 90Melbourne Victoria TGP0 A
Rt E;’VJM abhishek 3787393 abhi@gmail.com |92Melbourne Victoria TGP92
E Shu:;ma sanjay 487393 sanjay@gmail.com 91Melbourne Victoria TGP91
+ 1) updjava
» 1) yredisjova
3 controller
» B Libraries
i JavaScript Resources
. (= build
4 = WebContent
» (= build
» (= META-INF
> (> WEB-INF
[l 2ajsp
(] deljsp |
[l Find_by IDjsp 3
3 shoutp 2 Consee 5 %| G EEE # B9 - o
££] showallisp JBoss v4.23 at localhost [Generic Server] CA\Program Files\Java\jre@\binjavaw.exe (L1-May-2014 5:08:44 AM)
(&) showlocjsp
[ updatejsp true i
Bﬁldﬁ‘:&d;w abhishek 3787393 abhi@gmail.com 82Melbourne Victoria TGP92
valupdatedjsp
51 yogijsp tme_ ) } § X
> & pdff sanjay 487393 sanjay@gmail.com 91Melbourne Victoria TGP91
> EJ Practice
> ©F pritiwalaElR i =
Rl - ' « ] ’
Done

Bl & - clelam]J = caee
Fig 5.1.10 Values retrieved by Location

Comparing MongoDB and Redis in finding by location type :

5.1.11 Retrieving values according to Location through MongoDB:

[#] Java EE - httpy//localhost:B282/kkkk/yogijsp - Eclipse (=R
File Edit Navigate Search Project Run Window Help

- SRR P[-O0-Q-IU-G-EE S - @ R

- = Quick Access [ | (55 Java EE | &}’ Java
5 | 1] connjava (1] showall java [ yegijsp [J] FindID.java (1] Find java (3] servjava (1] yredis java 3 = A 5
() o @ httpu/flocalhosti8282/ kkkk/yogijsp - B =
B E
A @

MongoDB and Redis A

Name:

Phone no:

Mail_id:

|Address:

Location: France

Insurance_id

| ShowAl_MongoDB || ShowAll_Redis || Insert || Find Enter Location_MongaDB || Find :Enter Location_Redis || Find ‘Enter ID_MongoDB || Find Enter ID_Redis || Update || Delete

B Console 3 ] Wb =+ 2 -5~ =0
JBoss v4.2 3 at localhost [Generic Server] Ci\Program Files\JavatjreGhbinjavaw,exe (13-May-2014 1:40:52 PM)

13:44:51,115 INFO [STDOUT] true

13:44:51,116 INFO [STDOUT] Adi 67887 adi@gmail.com 55MEI France TGP104
13:44:51,116 INFO [STDOUT] true

13:44:51,116 INFO [STDOUT] Jenifer 5436637 jen@gmail.com 78South_Mel France TGP123
13:44:51,116 INFO [STDOUT] CPU Time taken by MongodB to find_byID is = 12 milliseconds

Done

Blc ¥ O ©l@|om]=m][m].] 6] TS T

Fig 5.1.11 Values retrieved by Location through MongodB (12 millisec)
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5.1.12 Retrieving values according to Location through Redis :

18] Java EE - hitp://localhost:3282/kkkiyogijsp - Edlipse =

File Edit MNavigate Search Project Run Window Help

E v SNEEE R R R R R, = e B MRS CR R Quick Access 5 | (53 Java e | & Java

- onnjava showalljava ogijs FindDjava  [J] Findjava servjava yredisjave @ httpy/flocalh ot il sddress=location=Franceinsuran.. 8 = O,

By & o B hitp//localhost8282/kkkk/Findiname=&phone=&mail= &address=&location=Franceinsurance= v B o=

& - A
Name [Phone  |Mail |Address |Location Insurance @
lswastik 65743 |swastik@gmail.com 78Paris |France  TGP94 A

Madhh (8483322 madh@gmail.com [78UGO |France  TGP100
|Samii 234324 |sami@gmail.com 78UGGG  [France TGP101
Daryl 67887 |dar@gmail.com  44MEI |France  TGP102
Adi [67887 [adi@gmail.com  [SSMEI |France  TGP104
lenifer 5436637 [jen@gmail.com  |78South_Mel [France TGP123

3 Servers N8 Data Source Explorer 72 Snippets | ] Console 3% “R|BEEB =B = 10
JBoss .23 at localhost [Generic Senver] C:Program Fiestavaljred\bijavawexe (13-May-2014 1:40:52 P

13:52:3/,/86 INFO [STDOUI ]| Jeniter 543663/ jen@gmail.com /8South_Mel France 1GP123 [E]

13:52:37,786 INFO [STDOUT] CPU Time taken by Redis to find_byID is = 1 millisecond

Fig 5.1.12 Values retrieved by _Location through Redis(1 millisec)
5.1.13 Retrieving values according to Unique Insurance_id:

Enter the unique id here(Insurance_id like TGP100) and all the clients are retrieved
from the Redis server at a much faster rate than mongodb. The Insurance_id is entered
in the following fig 5.1.13. Find_By_ID button leads to the action of searching the
information of that particular client. The searched data is shown in the next figure

(Fig 5.1.14 and Fig 5.1.15).
I,.‘ 3 J- [ Ihll\l'l.’\.lNJNILR;::‘:\‘\'L‘I’.]W B o o — — - bl . :‘;
MongoDB and Redis a
TP oo

| showa_wungotats || shoseni_Hebs || insent || Fna Enter Lovation_Wongein || #m e Losaton_Hedis || Fmi Eniee i_bdonsgoi || Fndg B io_Hedis || upiets || Geie

& Cumule | 1 b G e e FY e =

Mg b 3 3 at lncaibogt [Danaric Sarvar] C\Program Pilas\ v jrad\bint jevaw s (13-May- 2010 14052 PR

13:44:51,118 INFO [STOOUT] true

13:44:51,1168 INFO [STDOUT] Adi 87887 adi@gmail.com 55MEI France TGF104
13:44:51,116 INFO [STDOUT] trus

13:44:51,116 INFO [STDOQUT] Jenitar 5436637 |enigmall.com 78South_Mal France TGP123
13:44:51,118 INFO [STDOUT] CPU Tima taken by MongodB to find_bylD is = 12 milliseconds

B 5 0 oe[ome]] 78] Enang T
Fig 5.1.13 Search by unique id in MongodB and Redis
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Comparing Mongodb and Redis in finding through Insurance_id:

5.1.14 Retrieving values according to unique id through Mongodb:

8] Java EE - hitpi/localhost:8282/kkkk/yogijsp - Edlipse

o 5 (S

File Edit Navigate Search Project Run Window Help

s N e e e | HrO QG EE IR vl O |y Quick Access

s @ Insert title here 23
B

i

G @ hitpyflocalh

e=TGP104

alues according to ID:

Phone [MaiLId

67887][adi@gmail.com

/Address
55MEl

Name

Adi

Location|
France

[nsurance_Id
ITGP104

Name:

Phone no:
Mail_id:
Address:
Location:

Insurance_id

Update

4L Servers [P Data Source Explorer [ Snippets | =] Console 33
JBoss v4.2 3 at localhost [Generic Server] C:\Program Files\Java'jre6\bin'javaw.exe (13-May-2014 1:40:52 PM)

13:41:44,926 INFO [STDOUT] CPU Time taken by MongoDB to find_bylID is
13:41:44,926 INFO [STDOUT] on conn Page dis time ....okay
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Fig 5.1.14 Values retrieved by ID through MongodB(10 millisec)

5.1.15 Retrieving values according to unique id through Redis:
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Fig 5.1.15 Values retrieved by ID through Redis(1 millisec)
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5.1.16 Updating values through ID:
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5.1.18 All documents shown in Mongodb (Show_ALL) :

18] Java EE - http//localhost8282/kkkk/yogiysp - Eclipse

=
File Edit Navigate Search Project Run Window Help
W s Al | B R RS AN Rl =S A B SR AR A CR R Quick Access | | (e e
'5‘ conn.java showall java 0gijsp FindDjave M) Findjava )] servjava yredisjeva (@ http//localhost i ph I=address=| 7 =0 '5‘
B @ & bitp:/flocalhost Biphone=mail= Biaddress= Blocations & . B &
k - |8
Name  [Phone  Mail Address |Location |Insurance @
null lnull Il null Inull |l é
loviyaan 787393 |ovi@gmail.com 90Melbourne Victoria TGP90

abhishek 3787393 [abhi@gmail.com 92Melbourne Victoria TGP92

sanjay 487393 sanjay@gmail.com  91Melbourne Victoria [TGPOL
swastik 65743 swastik@gmail.com  78Paris [France  TGP94
vickie_jain 8749843 vickie_jain@gmail.com 89London  [UK  [TGP9S
Kalry 37464  kai@gmail.com 90Victoria  Kalkaji TGP99
Madhh 8483322 madh@gmail.com  78UG0  |France TGP100
Samii 234324 |sami@gmail.com  78UGGG  |France |TGP101
Daryl  [67887 dar@gmail.com 44ME] [France  [TGP102
Adi 67887  adi@gmail.com 55MEI [France  TGP104

4k Servers [ Data Source Explorer [12 Snippets E] Console 33
JBoss vA.2 3 at localhost [Generic Server] C:\Program Files\Java\jre\bin\javaw.eve (13-May-2014 1:40:52 PM)

m

TR s -

19.JU.%0,94V INTV lDIUUU I] Uﬂlyl uroars ual@gulau.wul HSIVICI r1alce 13ar 1ug
13:56:48,920 INFO [STDOUT] Adi 67887 adi@gmail.com 55MEI France TGP 104
13:56:48,920 INFO [STDOUT] Miekyi 786786 mai@gmail.com 56Vic Brisbane TGP106
13:56:48,921 INFO [STDOUT] Tanasha 933773 tan@gmail.com 78UKOP Victoria TGP122
13:56:48,921 INFO [STDOUT] Jenifer 5436637 jen@gmail.com 78South_Mel France TGP123
13:56:48,921 INFO [STDOUT] null null null null null null
13:56:48,921 INFO [STDOUT] CPU Time taken by MongoDB to Show All Collections is = 58 millisecond

Fig 5.1.18 Documents shown in Mongodb(58 millisec)

5.1.19 All documents shown in Redis(Show_ALL) :

E Java EE - hitpi//localhost:8282/kkkk/yoqijsp - Edlipse

File Edit Mavigate Search Project Run Window Help
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é connjava [3] showall java ogijsp FindID java [J] Find java [1] servjava yredis java
[ﬁ_~, =] & http://localhost:8282/kkdde/showall?name=&phone= &mail= &address= &location=~&linsurance=
s

Name Phone  |Mail \Address |Location |Insurance
null null [null null [null [null
oviyaan 787393 |ovi@gmail.com '90Melboume Victoria TGP90
labhishek 3787393 abhi@gmail.com '92Melboume Victoria TGP92
'sanjay 487393 |sanjay@gmail.com  91Melbourne Victoria TGP91
swastik 65743 |swastik@gmail.com  78Paris [France [TGP94
vickie_jain 8749843 vickie_jain@gmail.com 89London UK [TGP95
Kairy 37464  |kai@gmail.com 90Victoria  |Kalkaji | TGP99
Madhh 8483322 madh@gmail.com 78UGO |France [TGP100
‘Samii 234324 |sami@gmail.com 78UGGG [France [TGP101
Daryl 67887 |dar@gmail.com 44MEI [France [ TGP102
Adi 67887 |adi@gmail.com \S5MEI [France [TGP104
Miekyi 786786 |mai@gmail.com 56Vic Brishbane TGP106
Tanasha 933773 tan@gmail.com 78UKOP Victoria [TGP122

4L Servers [{ Data Source Explorer £ Snippets | B Conscle 52
JBoss v4.2 3 at localhost [ Generic Server] C:\Program Files\Java\jre6\bin\javaw.exe (13-May-2014 1:40:52 PM)

x5 5.

@ http://localhost8282/kidkk/showslliname=phone=m

16:57:12,731 INFO [STDOUT] true
16:57:12,731 INFO [STDOUT] null null null null null null
16:57:12,731 INFO [STDOUT] true

1?'57'19 731 INFO ISTNOLITI nvivaan 787393 nvimnamail rom Q0Mealhniirne Victaria Tlﬂp.Qﬂ
« m

Fig 5.1.19 Documents shown in Mongodb(4 millisec)
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5.1.20 Documents deleted from Mongodb (Delete) :
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Fig 5.1.20 Documents deleted in Mongodb through ID

5.1.21 Documents deleted shown from Mongodb :
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Fig 5.1.21 Documents deleted shown in Mongodb
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5.2 Implemeting Information Management System Using Converted
Database (from SQL-to-NOSQL)

Based on the database that have been converted from SQL to NoSQL , i.e from
MySqgl to MongoDB, information Management System have been implemented that
stores the input from user and also from the old system and can perform operation on
the database.The system stores the basic information about the user like his name,
date of birth, father’s name, blood group, address, phone number, email id, location
and photograph. The system generates the html file with the filled details and a
Uniqueid is generated with the file that can be use for further purposes. There are two
basic operation available for the user : update, user can update his phone number,
emalid and location. And can find_id to get information of someone with his location

and his Uniqueid.
5.2.1 Inserting values in System

User needs to insert values in the system, the data from old legacy system is entered
through conversion, and this database act as backend for Information Management
system. As show in fig 4.3.1 the data is inserted by user, the code for inserting the
values in MongoDB is as following

mongo = new Mongo("localhost”, 27017);

db = mongo.getDB("ims");

table = db.getCollection("information");

document = new BasicDBObject();

document.put(“Name", name);

document.put("Father's Name", fn);

document.put(Sex", sex);

document.put("BloodGroup", bg);

document.put("DOB", dob);

document.put("Street 1", s1);

document.put("Street 2", s2);

document.put(“city", city);

44



document.put(“state" state);
document.put(“zipcode", zc);
document.put("Email”, email);
document.put("Phone", phone);
document.put("Location™, location);
document.put(“photo”,imagefile);
document.put("uid",uid);
table.insert(document);
first we need to make connection with mongo client at localhost on port number

27012 then getting database and then creating collection and finally inserting values

in the document.

After inserting the values a new page is generated with uniqueid printed on the top
of it and a copy is stored in the current file system and same copy is mailed to the user
on the inserted email_id as can be seen in fig 4.3.2. , this is the file generated after the
user presss insert button and the same copy is mailed to user through mail.

5.2.2. Updating Values

There is hyper link for the update operation which direct to another page , where only
phone number , email_id and location can be updated ,so to update information user
must enter the values and press update ,updated file will be sent to the email_id filled

BasicDBObject updateDocument = new BasicDBObject();

updateDocument.append(“$set"”, new BasicDBODbject().append("Email",
email)) BasicDBObject searchQuery2 = new
BasicDBObject().append("uid",uid);

table.update(searchQuery2, updateDocument);
searchQuery2= null;

updateDocument.append("$set"”, new BasicDBODbject().append("Phone",
phone));

searchQuery2 = new BasicDBODbject().append("uid",uid);

table.update(searchQuery2, updateDocument);
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searchQuery2= null;

updateDocument.append(“$set”, new BasicDBODbject().append(*“location™,
location));

searchQuery2 = new BasicDBODbject().append("uid",uid);
table.update(searchQuery2, updateDocument);
5.2.3 Find ID

User can find its user by entring uid given to him with current location and the data
will be printed according to the query made. The code used for the following are as
following

BasicDBObject whereQuery= new BasicDBObject();
whereQuery.put(“uid"”, uid);
DBCursor cursor = table.find(whereQuery);

The whereQuery put the uid in search query and cursor find the result , the
information will be printed , as the user enter it .
To compare performance of MongoDB with Oracle following implementation of
Oracle is needed. Same data has been saved, updated, deleted and retrieved by firing
the queries in the next sub-section.
a) Oracle data model
The performance testing is done in comparison to Oracle which is a structured
relational database. It uses common SQL language. SELECT, UPDATE, DELETE
are the commonly used data manipulation statements. Modern relational databases are
established based on the relational model of data proposed by E.F. Codd [6]. The data
is stored in tables. Afterwards to split the data joins are applied which take time to
retrieve the data, whereas in MongoDB it is a matter of only a small fraction of time
as compared to time taken by oracle. As the number of records are added on a larger
level this difference in time taken is a great slot. In MongoDB, for the operations like
adding new records, updating and deleting the existing records, functions are used.
b) Traditional system implementation
In Oracle, the creation of table is done using CREATE statement:
CREATE TABLE info_insurance(
name varchar 2(50),

phone number(10),
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mail varchar2(20),

address varchar2(50),

location varchar2(20),

insurance_id varchar2(10) not null

);
For operation like deletion of data, following query is fired when no other table is
related to this one.

DROP TABLE info_insurance;
To insert data into Oracle databases, a new record is saved into database by using
INSERT command. As for instance, following code is written:
INSERT INTO info_insurance (name, phone, mail, address, location, insurance_id)
VALUES (‘Ram’,9183929295,’54/4 GandhiMarg’, ‘delhi’, ‘1904”);
To update into Oracle databases either the entire table or part of an entry following
statement is used:

UPDATE info_insurance

Set address="23 Mall Road’

WHERE location="Noida’;
c) Comparing with MongoDB in insertion of data

A bunch of data is inserted both in MongoDB and in Oracle as well in order to check
the amount of data taken in case of insertion in milliseconds. Table 5.1 shows the
number of milliseconds for each bunch of inserts.

Table 5.1 Inserting time (in milliseconds)

No. of Records Oracle DB MongoDB
10 31 800

100 46 4

1000 1346 40

10000 8766 678
100000 84678 4321
1000000 884567 56789
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Figure 5.2.1 explains the how the amount of time spent while insert operation in

Oracle database is comparatively high. It is put in the form of graphs as shown below:

Time (in milliseconds)

1000000
800000
600000
400000
200000

?

/

/

/

—a—a—n

O '_. T .
10 100

1000

No. of Records

== COracle DB

== MongoDB

10000 100000 1000000

Figure 5.2.1 Inserting data

MongoDB is efficient for large insertion of large amount of data. For a small bunch of

data it took a little too long to insert records. Oracle database on the other hand deals

very nice for small amount of data but as the number of records is increasing, the time

spent is bigger.

MongoDB and Redis are combined that is data is further segregated and stored on

Redis database for fast retrieval. It is mandatory to show how the performance would

have been affected if Redis has not been used and data would have been retrieved

from MongoDB only.

Table 5. 2-MongoDB vd Redis

No. of Elements | Mongo Read | Redis Read Mongo Write | Redis write
10 5 2 8 3)

100 11 13 34 8

1000 93 38 153 31

10000 980 238 1394 220

50000 5218 958 8713 979

The following graph depicts the comparison between read an write operations in
MongoDB and Redis:
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Figure 5.2.2 MongoDB vs Redis
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Chapter 6

CONCLUSIONS AND FUTURE SCOPE

6.1 Conclusions

Database from MySql server to MongoDB has been ported. All tables are stored in
MongoDB as collections, all rows are stored as documents containing field and its
associated value same operation can be performed on these rows as MongoDb is rich
query syntax, Information Management System has been implemented on this
transformed database and big data has been implemented using combination of
MongoDB and Redis at the backend. This is done in order to do fast transactions of
data that is fast insertion and retrieval of data. Both MongoDB and Redis are scalable
and Redis is used for its speed as it used KVS whereas MongoDB is used for its
flexibility, scalabilty, and efficient performance. With the help of MongoDB complex
data into one field. An array or an object or a reference could be stored in a field in
MongoDB. Also the deletion time in MongoDB was constant where as it generally

increases in case of Oracle[6].

MongoDB is able to store large amount of data in schema-less structure and it is
scalable. It is quite flexible in nature. It is easy to deploy and copy database from one
server to other by using import-export tools. Complex data may be stored into a single

field like an array or a reference.

Oracle is a bit complex database, it has relations between tables and tables have a fix
structure. These relations may be one to one or many to many. These relations may

be helpful to join tables and create complex queries.

The problem with Oracle is replication, if the database is to be copied, it is quite
difficult. Even if the tools are considered for this purpose, they are not fast enough. It

is very much slower than MongoDB.
6.2 Future Scope

The present implementation can be used to design more complex applications using
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some map-reducing functions like to aggregate result functions. Also some plugins
could be developed as it is an open source community. Big data can be completely

implemented using a combination of various NoSQL database.

Even though MongoDB is also rich in queries but still it can’t perform all the queries
performed by SQL databases, so some mechanism is needed so that MongoDB can
replace SQL completely.
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