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ABSTRACT

The aim of this project is to implement a prototype of a virtual datacenter using
distributed and parallel computing technology. Here the main concept is to reduce
datacenter implementation cost using commodity hardware and provide high
performance. This project will explain the benefit of using distributed and parallel
computing architecture. This report will also help us to explain about some new
technology and framework which are open sourced and we can easily utilize those
technologies for our complex data analysis which resembling structured, semi

structured and non-structured data.
Here a high level virtual datacenter design has been provided with implementation
steps. Some processing comparison between distributed and parallel computing with

single computing system also provided to explain the value of this project.

To develop this project the most essential component was Hardware Virtualization,

Operating System and Hadoop Framework.

After implementation of this project, the system is tested in different stages and it

works successfully as a prototype.
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CHAPTER 1

Introduction

1.1Background

The digitization of everything is creating a data explosion near us. Data is rapidly
increasing day by day. Specially unstructured data is like bursting every year
comparing to semi structured and structured data. Massive use of e-mails, social
networking, official documents, scan copy, video calls, mobile data, video and audio
data, medical equipment data, log files, system generated data are some good example
of extensive data growth.

Growth rate of structured and unstructured data has been shown in figure 1.1

Unstructured

i |
i Lfﬁ?ﬁuctured

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Years

Figure 1.1: Data growth per year (Structured and Unstructured data)[1]



Which type of data growing much faster is shown here in figure 1.2

What type of unstructured data is growing
the fastest?

Email

Office documents

Databases

Images / Video

Social Netwaork / Instant Messaging
Mobhile / Call Detail Record / Data

Log Data

Figure 1.2: Which type of unstructured data growing fast?[2]

Allowing to this data growth people also trying to handle and process this huge
amount of data by constructing huge datacenter and using high-end powerful
computing system, which consumes more space, more electricity, more man power
and more money. Again it’s difficult to handle structured and unstructured data at a
time which also huge cost involved. If we consider this costing for small and semi
large organizations it’s like waste of money without any benefit. In this paper it has
been presented that how can we handle this huge amount of data efficiently and cost
effectively by implementing a virtual datacenter for distributed and parallel

computing.

1.2Feasibility Study

While assigning this projectsome new technologies about distributed and parallel
processing has been analyzed to get a perfect idea to design a virtual datacenter using
commodity hardware which will be cost effective and better performance considering
small and semi-large organizations.In this project a virtual datacenter has been design
assuming an infrastructure which have two remote sites interconnected through
internet. It can be implement on virtual environment to simulate this project and
perform some data processing query to prove the feasibility according to the technical

concept of this project.



1.3Goals and Scopes

The objective of this project is to design and establish a virtual datacenter using
commodity hardware to perform distributed and parallel processing which will save
the costing, space requirement, electricity, man power as well as maintaining better

computing performance.

This project established on a limited virtual environment because of resource
availability and technical complexity. But it can be implement in any organization

who already have commaodity hardware which are not using or not fully utilized.

1.4Some Technical Concepts
In this project report there are some technical term has been used which are very
important to understand the project clearly. Keeping it on mind some technical

concept has been described here before start explaining the project work.

1.4.1 Big Data

Big data is an emerging term todescribe any voluminous amount of structured, semi-
structured and unstructured data. Although big data doesn't refer to any specific
quantity, the term is often used when speaking about petabytes and exabytes and more
than that amount of data. [3]

Data sets grow in size because they are increasingly rapidly being gathered by cheap
and numerous information-sensing mobile devices, remote sensing, software logs,
video cameras, microphones, radio-frequency identification (RFID) readers, and
wireless sensor networks equipment.The world's technological per-capita capacity to
store information has roughly doubled every 40 months since the 1980s;as of 2012,
every day 2.5 exabytes (2.5x1018) of data were created;The challenge for large
enterprises is determining who should own big data initiatives that straddle the entire
organization. [4]. A table of data magnitude orders has been shown in below figure
1.3.
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Multiples of bytes

Decimal Binary
Value  Metric Value JEDEC IEC
1000 kB kilobyte |1024 KB kilobyte KiB kibibyte
1000° MB megabyte || 1024*> MB megabyte MiB mebibyte
1000° GB gigabyte | 1024° GB gigabyte GiB gibibyte

1000* TB terabyte |[1024* - - TiB tebibyte
1000° PB petabyte | 1024° - - PiB pebibyte
1000° EB exabyte |[1024° - — EiB exbibyte
10007 ZB zettabyte ||1024" - - ZiB zebibyte
1000® YB yottabyte || 1024° - - YiB yobibyte

Figurel.3: Orders of magnitude of data [5]

1.4.2 Hardware Virtualization

Hardware virtualization or platform virtualization refers to virtual machine creation
which are acts like a real computer with an operating system. On these virtual
machines software execution is separated from the underlying hardware resources.
For example, a computer that is running Microsoft Windows may host a machine
virtually that appears like a computer with the other types of operating system;
Ubuntu-based software can be run on the virtual machine. In hardware virtualization,
the host machine is the genuine machine on which the virtualization takes place, and
the virtual machine is the guest machine. The words host andguest are used to
distinguish the software that runs on the physical machine from the software that runs
on the virtual machine. The software or firmware that creates a virtual machine on the

host hardware is called a hypervisor or Virtual Machine Manager. [6]

1.4.3 Hadoop

The Apache Hadoop software library is a framework that allows for the distributed
processing of large data sets across clusters of computers using simple programming
models. Hadoop is designed to scale up from single servers to thousands of servers,
each involving local computation and storage. Rather than rely on hardware to deliver
high-availability, the library itself is designed to detect and handle failures at the
application layer, so delivering a highly available service on top of a cluster of

computers, each of which may be prone to failures.Basically, it's a way of storing

©Daffodil International University



enormous data sets across distributed clusters of servers and then running
"distributed" analysis applications in each cluster.It's designed to be robust, in that our
Big Data applications will continue to run even when individual servers — or clusters
— fail. And it's also designed to be efficient, because it doesn't require applications to
shuttle huge volumes of data across your network.

Hadoop has two main parts - a data processing framework (MapReduce) and a
distributed filesystem for data storage (HDFS).

The distributed filesystem HDFS is like the bucket of the Hadoop system. We can
dump in our data and it sits there all nice and cozy until we want to do something with
it, whether that's running an analysis on it within Hadoop or capturing and exporting a

set of data to another tool and performing the analysis there.

The data processing framework is the tool used to work with the data itself. By
default, this is the Java-based system known as MapReduce. In a "normal” relational
database, data is found and analyzed using queries, based on the industry-standard
Structured Query Language (SQL). Non-relational databases use queries, too; they're
just not constrained to use only SQL, but can use other query languages to pull
information out of data stores. Hence, the term NoSQL. But Hadoop is not really a
database. It stores data and we can pull data out of it, but there are no queries involved
- SQL or otherwise. Hadoop is more of a data warehousing system - so it needs a
system like MapReduce to actually process the data. MapReduce runs as a series of
jobs, with each job essentially a separate Java application that goes out into the data

and starts pulling out information as needed. [7]

Hadoop is composed of four core components—Hadoop Common, Hadoop
Distributed File System (HDFS), MapReduce and YARN.

Hadoop Common: A module containing the utilities that support the other Hadoop

components.

HDFS: A file system that provides reliable data storage and access across all the
nodes in a Hadoop cluster. It links together the file systems on many local nodes to

create a single file system.

©Daffodil International University



MapReduce: A framework for writing applications that process large amounts of
structured and unstructured data in parallel across a cluster of thousands of machines,

in a reliable, fault-tolerant manner.

Yet Another Resource Negotiator (YARN): The next-generation MapReduce,
which assigns CPU, memory and storage to applications running on a Hadoop cluster.
It enables application frameworks other than MapReduce to run on Hadoop, opening

up a wealth of possibilities.

1.4.4 Master/NameNode and Slave/DataNode

The NameNode is the centerpiece of an HDFS file system. It keeps the directory tree
of all files in the file system, and tracks where across the cluster the file data is kept. It
does not store the data of these files itself.Client applications talk to the NameNode
whenever they wish to locate a file, or when they want to add/copy/move/delete a file.
The NameNode responds the successful requests by returning a list of

relevant DataNode servers where the data lives. [8]

A DataNode stores data in the [HadoopFileSystem]. A functional filesystem has more
than one DataNode, with data replicated across them.On startup, a DataNode connects
to the NameNode; spinning until that service comes up. It then responds to requests
from the NameNode for filesystem operations.Client applications can talk directly to a
DataNode, once the NameNode has provided the location of the data.
Similarly, MapReduce operations farmed out to TaskTrackerinstances near a
DataNode, talk directly to the DataNode to access the files. TaskTracker instances
can, indeed should, be deployed on the same servers that host DataNode instances, so

that MapReduce operations are performed close to the data. [9]

An architecture of Hadoop framework has been provide in figure 1.4 where itself

explains how NameNode and DataNodes are connect with each other.
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o Master Node
et Job(jarfile)

[ Job Tracker ]

i

Datareplicated across nodes

Figure 1.4: Architecture of Hadoop Framework. [10]
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CHAPTER 2

Infrastructure Design

If we consider a small organization (profitable or non-profitable) we can find so many
desktop and low-end servers which are utilize only 5% to 10%. So we can find such
hardware and use them to design a Virtual Datacenter of distributed and parallel
processing architecture, where we can process big amount of research data like
structured, unstructured and semi-structured data. For this project we need Hypervisor

software, Linux Operating System and Hadoop framework.

2.1Infrastructure Design

Let’s assume a small organization have two remote site and they have 20 workstations
in each site. Now design a virtual datacenter using these 40 workstations and
additional two high-end server. User can use these workstations to perform their usual
purpose and in background we can install hypervisor to create another virtual machine
on each physical machine. Combining those virtual machine (Slave/DataNode) and
two high-end machine (Master/NameNode) with Hadoop cluster and design avirtual

datacenter infrastructure with distributed and parallel processing power.

First of all place a high-end server in each site which is called as cluster
Master/NameNode and other 20 workstation will work as Slave/DataNode.Hadoop
framework will be install on Master/NameNode. Need to install Hypervisor software
in each workstation to create a virtual server and add the virtual server to the Hadoop
cluster as Slave/DataNode.Same task need to complete on both site and finally
configure Hadoop cluster services and other related services to Master and Slave

nodes.

Please find the below infrastructure design in figure 2.1 where two remote site is
connected with each other through privet network. Each site have LAN connection
and all the workstations are connected to LAN. A high-end server has been placed to

each site connected to LAN.
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Private Network Private Network

Administrator

) Framework
.. Management
: . Server

Framework
Management
Server

Linux OS in Virtual Machine

Final Project Fig: Virtual Datacenter Infrastructure design  Daffodil International University Bangladesh

Figure 2.1: Infrastructure design of a Virtual Datacenter

2.2Installation Steps Summery

To simulate theinfrastructure 64 bit Red Hat Linux6 has been used as operating

system on Master and Slave servers in this project. Cloudera Manager CDH5.2.0

distribution has been used for Hadoop cluster framework and VMware has been used

as hypervisor to prepare this virtual datacenter as a simulation. Please find the

installation steps and command as below.

Prepare Master / NameNode

Install Red Hat Enterprise Linux 64 bit operating system
Configure IP

Disable firewall

Disable selinux

Configure hosts file

Configure NTP

Configure SSH (Password less authentication)

Install Java and other perquisite

Install Postgresql Database

©Daffodil International University




Install Cloudera Manager CDH5.2.0 (Hadoop Framework)
Login to Cloudera Manager console

Configure cluster in Cloudera Manager

Configure services as required

Prepare Slave / Data Node

Install Red Hat Enterprise Linux 64 bit operating system
Configure IP

Disable firewall

Disable selinux

Configure hosts file

Configure NTP

Configure SSH (Password less authentication)
Install Java and other perquisite

Login to Cloudera Manager console
Configure data node to the cluster

Configure services as required

2.3Step by Step Installation

V.

Configure IP Address (Master and Slave)
setup

vim /etc/sysconfig/network-scripts/ifcfg-ethO
ONBOOT=yes

service network restart

Stop Firewall (Master and Slave)
chkconfig --list iptables

chkconfig --level 0123456 iptables off
serviceiptables stop

serviceiptables status

Disableselinux (Master and Slave)
sestatus

vim /etc/sysconfig/selinux
SELINUX=disabled

Init O

Configure Hostname

vim /etc/sysconfig/network
NETWORKING=yes

©Daffodil International University
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HOSTNAME= XXXXXXXX
GATEWAY = XXX XXX XXX XXX
vim /etc/hosts
IP<XX X XXX XXX XXX > FODN XXX XXX XX XX X>
V.  Configure NTP Service (Master and Slave)
cd /etc
catntp.conf |more
vintp.conf |more
cd /etc/init.d
service ntpd status
service ntpd start
ntpqg -p
chkconfig --list --level 345 |grepntp
chkconfigntpd on --level 345
chkconfig --list --level 345 |grepntpd
VI.  Configure SSH for Password less login (Master and Slave)
login to slave01:
ssh-keygen -t rsa
cd /root/.ssh
Is
Login to master01.:
ssh-keygen -t rsa
cd /root/.ssh
Is
cat id_rsa.pub >>authorized_keys
scpauthorized_keys root@slave01:/root/.ssh/
login to slave01:
cd /root/.ssh
Is
cat id_rsa.pub >>authorized_keys
scpauthorized_keys root@master01:/root/.ssh/
Test:
ssh slave01 (able to login without password)

ssh master02 (able to login without password)

11
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VII.

VIII.

IX.

XI.

Install Postgresql8.4 Database (Master Server)

Create folder and copy jre and postgresql software to that folder:
chmod 777 jre-7ul-linux-x64.tar.gz

tar -zxvf jre-7ul-linux-x64.tar.gz

cd/

java -version

host to export java path: export PATH=$PATH:/soft/jre1.7.0_01/bin/
chmod 777 postgresql84-8.4.22-1PGDG.rhel6.x86_64.rpm

chmod 777 postgresql84-libs-8.4.22-1PGDG.rhel6.x86_64.rpm
chmod 777 postgresql84-server-8.4.22-1PGDG.rhel6.x86_64.rpm
rpm -Uvh postgresql84-1ibs-8.4.22-1PGDG.rhel6.x86_64.rpm

rpm -Uvh postgresql84-8.4.22-1PGDG.rhel6.x86_64.rpm

rpm -Uvh postgresql84-server-8.4.22-1PGDG.rhel6.x86_64.rpm
Check services and logs after installation (Master Server)

service postgresql-8.4 status

service postgresql-8.4 initdb

service postgresql-8.4 start

chkconfig --level 345 postgresql-8.4 on

chkconfig --list |greppostgre*

Configure yum.conf file if proxy used for internet (Master and Slave)
vim /etc/yum.conf

proxy=http://XXX. XXX XXX XXX XXXX

DownloadCloudera manager (Master Server)

cd /root

wget http://archive.cloudera.com/cm5/installer/latest/cloudera-manager-
installer.bin

Is—I

Install Cloudera Manager (Master Server)

Cd /root

Is -1

-rw-r--r-- 1 root root 501703 Jul 29 10:51 cloudera-manager-installer.bin
chmod 777 cloudera-manager-installer.bin

Jcloudera-manager-installer.bin

12
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Here from figure 2.2 to figure 2.5is showing the installation steps of cloudera. We just

need to click Next or Yes to continue the installation process.

Figure 2.2: Cloudera Manager Installation screen

Figure 2.3: Cloudera Manager Licensing screen
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Figure 2.4: Java SE Licensing screen
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Figure 2.5: JDK Installation screen
After this step cloudera manager will be installed on the Master server and go the
following link (http://XXX XXX XXX. XXX <IP>:7180/) to install and configure

Hadoop cluster.

[EEN
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XIl.  Check services after installation (Master Server)
cd /var/log/cloudera-manager-installer
less 6.start-scm-server.log (check OK)
less 5.start-embedded-db.log (check OK)
chkconfig --level 345 cloudera-scm-server-db on

chkconfig --level 345 cloudera-scm-server on

XII.  Yum configuration (All Slave Servers)
cd /etc/yum.repos.d/
vim server_rhel6.repo

[local_mirror_server_rhel6]

name=patch_mirror_server_rhel6

baseurl=ftp:// XXX XXX XXX. XXX/repo/rhel-x86_64-server-6/getPackage
enabled=1

gpgcheck=0

yum clean all
yumrepolist
yum list all

XIV. Install dependent services (All Slave Servers)
yum install cyrus-sasl-gssapi
yum install redhat-Isb
yum install portmap
servicerpchind status
servicerpchind start

XV.  Configure Hadoop Cluster (Cloudera Manager Console)

Go the following link (http://XXX. XXX XXX. XXX <IP>:7180/) to install and
configure Hadoop cluster that is showing in the figure 2.6 Default User ID and

Password is admin, admin

15
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Community Ferums Help

Lagin

2 Usemame:

[C Hememier me on this CompLUEET.

Figure 2.6: Cloudera Manager console to login

Figure 2.7 showing to click on just free installation to choose the Cloudera Manager
version.

Upgrade to the full version of Cloudera Manager

You are cumrently running Cloudera Manager Free Edition. Upgrading to the full version of
Cloudera Manager will allow this wizard to install and configure all features such as:

+ Service status and health summaries

+ Activity monitoring

= | ng s earch and managemant

+ Global time control for historical diagnosis
+ Configuration versioning and history

+ Suppor for Kerberos

To upgrade now, upload a license below.

Upload a New License

I Browse..

Just Install the Latest Free Edition

Figure 2.7: Cloudera Manager version selection

Figure 2.8 and figure 2.9 showing the how to add host to create a cluster on Cloudera

manager. Add hostnames as defined in on /etc/hosts file of all servers.

16



cloudera manager

Support- X admin -

Speclfy hosts for your CDH cluster Installation.

Hint: Search for hosinames andior IP sddresses Using pattams

S8H Pt

Figure 2.8: Cluster Installation

Figure 2.9 showing the hosts availability, now select all the available hosts by
checking the text box against it.

cloudera manager

Support™ 1 admin ~

Specify hosts for your CDH cluster installation.

HIRE Siraieh the Ansinamns aniine I1* ainssns | 1ng pamems &

A nsks stanned, 3 ninning HH QL Nrw Srarch

[" Expanded Query Hestnamea [FODN) IP Address Currentty Managed Resutt

I masterl banglainkgsm com master1 banglaiinkgsm.com 172.16.1.84 s  Host ready: 0 ms response time
T siavrdil oangrlnksm cnm stavrdll hangllinknsm chm 177161 4D Wi o st reay 1 ms respnnsn hme
T slevel2 baglalinkgsm oo Shavi02 branglafinikigson o 172.16.1.86 ey o Husl resdy. 2 ms respuise lime

Figure 2.9: Specify host to install cluster
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Figure 2.10 shows the CDH version selection where we need to click on CDH4
cloudera manager latest version of Hadoop.

Choose CDH Version.

Select the version of CDH you want to install on your hosts.
& CUH4
" CDH3
Select the specific release of CDI1 you want to install on your hosts.

= | alesl Relesse of CNHA
T CDIl4.1.0
" CUHA4.0.1
™ CDH4.0.0

" Cuslum Repusiluvry

Select the specific release of Impala you want to install on your hosts.

= Latest Release of Impala
" Impala 0.1
- Custom Repositcry

Select the specific release of Cloudera Manager you want to install on your hosts.

= Malched repusilury fu this Cloudera Manager seiver
T Custom Repositcry

M Hack

~

Figure 2.10: CDH version selection

Figure 2.11 shows the installation credential option where we need to click on start

installation button to start the installation process on selected three nodes.

Provide SSH login credentlals.

as anulhen user wilh pessworddess sudv privileges o becums 1ol

Login to all hosts as: & root
" Another User:

Yuu miay connecl via I ur public-key au bunlicalivn fn the use selecled abov.

Awuthentication Mcthod: & Al hosts accept same password
© Al hosts accept Same private key

Enter Password: sesssne

Confirm Password:

55H Port: zz

Mumber of simullanevus
installabions:

Figure 2.11: CDH installation credential option

Rowot access to your hosts is required to install the Cloudera packages. This installer will connect to your hosts via SSH and log in cither directly as root or

tart Installation



Figure 2.12 shows this process is successfully completed click on continue button and
that will run host inspector to check the host for correctness. After the inspector is

finished click on continue

Inspect hosts for correctness

Valldatlons

Inspector ran on all 5 hosts.

Indnaguzl hosts resoived their own Nosinames commectly.

Mo errors where found while looking for conRicting init scripts.
N0 BITAIS WNEre Tina while checking fetrmosts

All hosts resolved localhostto 127.0.0.1.

All nosts checked resolved each oers Nosmames cormectly.

| lost clocks are approximately in sync (within ten minutes).
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Figure 2.12: Inspect hosts for correctness

Figure 2.13 showing service we want to install on each host forCDH4
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Figure 2.13: Services selection option

19



Figure 2.14 showing the cluster service installing steps where Cloudera manager is

installing services on the nodes.

Starting your cluster services.

Cuompleled 1 ol 13 sleps.

J Inmalimng LooKeeper Senice

' starting ZooKeeper Service
Formating HUHS it empty
Slarling HDFS Semvice
Creating temp directory
Creafing HAASe mof drecony
Stariing HBasc Senice
staring MapHeduce Senice
Creating Oozie database
Stariing Cozic Senice
Crealing Hive warehouse diredoy

Stariing | lue Sernvice

Figure 2.14: Cluster Service Installation

Figure 2.15 shows the Cloudera Manager Dashboard login in to the console through
default id and password i.e. admin, admin respectively. Below screen shot shows
various services of Hadoop running on the three nodes and managed by cloudera

manager.
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v ATAR
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172.16.1 86 » 7 Ruols(z) 00D 000 DOD ZUHGHIELEGY iﬁb‘:df]t.t(i:l UBI2GH

Figure 2.15: Cloudera Manager Dashboard
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CHAPTER 3
Distributed Computing VS Single Computing

Here we tried to demonstrate a performance comparison by executing some queries
between distributed parallel computing system and traditional single computing
system. For the simulation of the infrastructure Hadoop cluster has been used for
distributed parallel processing and Oracle 119 is used for traditional single processing
system. We prepare three virtual host for Hadoop cluster and a high-end hardware for
Oracle 11g.

In according to benchmarking standard for Logical database design, Scaling and
Database population, Query selection to execute and compare the performance by
following an standard benchmarking guideline document from “TPC BENCHMARK
™ DS” by-Transaction Processing Performance Council (TPC), Version 1.3.0,
publish on November 2014.[11] [12]

3.1 Hardware Details

Oracle Database Server configuration:
System Model: HP Compaqg 6000 Pro MT PC
System Type: x64-based PC
Processor: Intel(R) Core 2 Quad CPU @ 2.66GHz
OS: Red Hat Enterprise Linux 64 bit
RAM: 24 GB

Hadoop Cluster Server configuration:

Name Node / Master Server
System Type: VMware

Processor: 4 vCPU

OS: Red Hat Enterprise Linux 64 bit
RAM: 16 GB

Data Node / Slave Server

System Type: VMware

Processor: 1 vCPU

OS: Red Hat Enterprise Linux 64 bit
RAM: 8 GB
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3.2 Performance Comparison
With the help of TPC guideline we design Database on both systems. Generate same
set of data and table on each system. We uses TPC-DS provided Data Generator tools

to generate benchmarking standard dataset.

Here figure 3.1 and figure 3.2 shows the same dataset on a table “store_sales” on
both of the database (Hadoop and Oracle). Some queries will be execute on the table

“store_sales” to compare performance of distributed parallel processing and single

processing system.

select count(¥) from store sales;

Figure 3.1: Hadoop Dataset Figure 3.2: Oracle dataset

Query Example One:
This query is collected from TPC benchmarking document query number Q3. This

query report the total extended sales price per item brand of a specific manufacturer
for all sales in a specific month of the year. Figure 3.3 and figure 3.4 shows the time

consumed to run the query on both of the systems.

1003001 exportiamalg #1

1004002 edu pa

exportischolar #1
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Query Example Two:

This query is collected from TPC benchmarking document query number Q7. This
query report to compute the average quantity, list price, discount, and sales price for
promotional items sold in stores where the promotion is not offered by mail or a
special event. Restrict the results to a specific gender, marital and educational status.

Figure 3.5 and figure 3.6 shows the elapsed time to process same query on same data.

IITEN ID

Query Example Three:

This query is collected from TPC benchmarking document which will stress the
database system by accessing all table and will apply aggregation for in-depth
analysis of the database. This type of query used to stress the database to test the

performance. Figure 3.7 and figure 3.8 shows the stress test timing of the database.

27504314 27504314 1823
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3.3 Statement

After analyzing above given examples and query execution time, it has been observed
that Hadoop cluster provide better performance than Oracle because of distributed and
parallel processing architecture. There are some reason why Hadoop is processing

data faster than Oracle which are analyzed and discussed on next chapter.
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CHAPTER 4
Performance and Benefit Analysis

4.1 Performance Analysis

According to the Performance Comparison chapter it can be undertake that distributed
and parallel processing perform faster than single processing system. In this report it’s
been tried to explain technical reason why distributed and parallel computing system

process big data faster than traditional single computing system.

Distributed Filesystem:In Hadoop filesystem data splits into 64MB block size to
store and in traditionalfilesystem data splitsinto 4KB block size to store it.So, when
any execution command process same amount of data Hadoop can process those data
from a few blocks whereas any traditional system have to process same amount of
data from a huge number of blocks. So processing huge amount of data is faster in
distributed file system.[13] [14]

Parallel Processing: In Hadoop cluster jobs are also split and distribute among all of
the hosts in cluster. It can execute all the jobs into different hosts and combined the
result in a single point after execution. It doesn't require applications to shuttle huge
volumes of data across your network. Whereas Oracle needs to run jobs in a single
machine and shuttle huge volumes of data across your network. So processing huge

amount of data is faster in parallel processing system.

4.2 Benefit Analysis

Main benefit of this project is cost efficiency. This project designed based on
commodity hardware support and hardware virtualization concept which definitely
save the huge costing to setup a virtual datacenter instead of setup a physical
datacenter infrastructure. As it is a virtual datacenter it can reduce usages of electricity
and can consume small space. Because of distributed and parallel processing it’s
ensure faster and redundant processing system as well. Again it’s an open sourced
framework which anyone can change the coding by themselves to configure it

according to their infrastructure.
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CHAPTER 5

Conclusion

Extensive data growth and verity of data is a big problem to store data, confirm
redundancy and processing of big data. In this project it has been shown that how can
we implement a virtual datacenter using commodity hardware to store data, ensure
redundancy and perform distributed and parallel processing of different types of data
from a single solution. There are lots of solution which can provide data store,
redundancy, distributed and parallel processing separately where huge costing is
involve to integrate those options. Now a day every organization wants to have their

datacenter which is too costly to implement and maintain.

In this project a virtual datacenter prototype has been implement which will help any
organization to implement datacenter using their existing commodity hardware to
process huge amount of data. This will save huge amount of costing and will provide

high performance.

Because of resource constraint and limited technical facility the simulation has been
implemented in a small virtual lab and small amount of data. To get better
performance and the beauty of the framework it’s recommended to increase the host
in cluster as much as we can and try to process huge amount and different types of
data (at least more than 10TB of data).
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APPENDIX

Query Example one (Hadoop):

select
dt.d_year,
item.i_brand_idbrand_id,
item.i_brand brand,
sum(ss_ext_sales_price) sum_agg
from
date_dimdt,
store_sales,
item
where
dt.d_date sk = store_sales.ss_sold_date sk
andstore_sales.ss_item sk = item.i_item_sk
anditem.i_manufact_id = 436
anddt.d_moy =12
-- partition key filters
and (ss_sold_date_sk between 2451149 and 2451179
orss_sold_date_sk between 2451514 and 2451544
orss_sold_date_ sk between 2451880 and 2451910
orss_sold_date sk between 2452245 and 2452275
orss_sold_date_sk between 2452610 and 2452640)
group by
dt.d_year,
item.i_brand,
item.i_brand_id
order by
dt.d_year,
sum_aggdesc,
brand_id
limit 100;

Query Example one (Oracle):

select * from (
select
dt.d_year,
item.i_brand_id brand_id,
item.i_brand brand,
sum(ss_ext_sales_price) sum_agg
from
date_dim dt,
store_sales,
item
where
dt.d_date sk = store_sales.ss_sold_date sk
and store_sales.ss_item_sk = item.i_item_sk
and item.i_manufact_id = 436
and dt.d_moy =12

©Daffodil International University
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-- partition key filters
and (ss_sold_date_sk between 2451149 and 2451179
or ss_sold_date sk between 2451514 and 2451544
or ss_sold_date_sk between 2451880 and 2451910
or ss_sold_date_sk between 2452245 and 2452275
or ss_sold_date_sk between 2452610 and 2452640)
group by
dt.d_year,
item.i_brand,
item.i_brand_id
order by
dt.d_year,
sum_agg desc,
brand_id)
where rownum<2100;

Query Example Two (Hadoop):

select

i_item_id,

avg(ss_quantity) aggl,
avg(ss_list_price) agg2,
avg(ss_coupon_amt) agg3,
avg(ss_sales_price) agg4

from

store_sales,
customer_demographics,
date_dim,

item,

promotion

where

ss_sold_date_sk = d_date_sk
andss_item_sk =i_item_sk
andss_cdemo_sk = cd_demo_sk
andss_promo_sk = p_promo_sk
andcd_gender ='F'
andcd_marital_status ='W’
andcd_education_status = 'Primary’
and (p_channel_email ='N'
orp_channel_event ='N’)
andd_year = 1998
andss_sold_date_sk between 2450815 and 2451179 -- partition key filter
group by

i_item_id

order by

i_item _id

limit 100;
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Query Example Two (Oracle):

select * from (

select
i_item_id,
avg(ss_quantity) aggl,
avg(ss_list_price) agg2,
avg(ss_coupon_amt) agg3,
avg(ss_sales_price) agg4

from
store_sales,
customer_demographics,
date_dim,
item,
promotion

where
ss_sold_date sk =d_date sk
and ss_item_sk =i_item_sk
and ss_cdemo_sk = cd_demo_sk
and ss_promo_sk = p_promo_sk
and cd_gender ='F'
and cd_marital_status ='W
and cd_education_status = 'Primary’
and (p_channel_email ='N'

or p_channel_event = 'N")

and d_year = 1998

and ss_sold_date_sk between 2450815 and 2451179 -- partition key filter

group by
i_item _id
order by
i_item_id)
where rownum<100;

Query Example Three (Hadoop):

select

count(*) as total,

count(ss_sold_date_sk) as not_null_total,
count(distinct ss_sold_date_sk) as unique_days,
max(ss_sold_date_sk) as max_ss_sold_date_sk,
max(ss_sold_time_sk) as max_ss_sold_time_sk,
max(ss_item_sk) as max_ss_item_sk,
max(ss_customer_sk) as max_ss_customer_sk,
max(ss_cdemo_sk) as max_ss_cdemo_sk,
max(ss_hdemo_sk) as max_ss_hdemo_sk,
max(ss_addr_sk) as max_ss_addr_sk,
max(ss_store_sk) as max_ss_store_sk,
max(ss_promo_sk) as max_ss_promo_sk
fromstore_sales;
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Query Example Three (Oracle):

select
count(*) as total,
count(ss_sold_date_sk) as not_null_total,
count(distinct ss_sold_date_sk) as unique_days,
max(ss_sold_date_sk) as max_ss_sold_date_sk,
max(ss_sold_time_sk) as max_ss_sold_time_sk,
max(ss_item_sk) as max_ss_item_sk,
max(ss_customer_sk) as max_ss_customer_sk,
max(ss_cdemo_sk) as max_ss_cdemo_sk,
max(ss_hdemo_sk) as max_ss_hdemo_sk,
max(ss_addr_sk) as max_ss_addr_sk,
max(ss_store_sk) as max_ss_store_sk,
max(ss_promo_sk) as max_ss_promo_sk

from store_sales;
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