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Configuration Manual

Satya Venkata Dinesh Kumar Vetcha
Student ID: 20238304

1 Introduction

This configuration manual contains the procedure for implementing a computation-
based load balancing algorithm. It also includes the overall setup for installing the
appropriate tools for the research project. This configuration manual helps to guide
researchers and academic students and will give an deeper understanding of the proposed
method carried out in implementing the project.

2 Required Software Tools
The Software tools that are used for the implementation of this project:

e Eclipse IDE:- This tool is used for the implementation of java code for this research
project.

e |FogSim Simulator:- It is an extended version of the CloudSim simulator and contains
the framework.

e Cloud Analyst Tool:- This is also an extended version of the CloudSim simulator. It is
a GUI tool. It consists of default algorithms and service broker policies for the
configuration of the proposed algorithm.

e JDK 17.0.4 version:- It consists of Java libraries that are required for running the
suggested algorithm.

3 Hardware Requirements

e Operating system:- Windows/ Mac/ Linux ( We can use any OS).
e RAM:- Minimum 4GB / 8GB or more than needed.
e Processor:- Any Processor from the Intel Core is suitable.

4  Step by Step Software Installation
The steps for the installation of software and tools are shown below.

4.1 JDK Installation

e Java Development Kit(JDK)
e Download JDK 17.0.4 version from the specified Link [1].
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Products  Indu: Customers Partners Developers Events Q (@ ViewAccounts | [J] ContactSales

Product / File Description File Size Download

Linux Arm 64 Compressed Archive 171.64 MB https://download.oracle.com/java/17/archive/jdk-17.0.4_linux-aarch64_bin.tar.gz (sha256 )
Linux Arm 64 RPM Package 153.64 MB https://download.oracle.com/java/17/archive/jdk-17.0.4_linux-aarch64_bin.rpm (sha256 )
Linux x64 Compressed Archive 172.84 MB https://download.oracle.com/java/17/archive/jdk-17.0.4_linux-x64_bintar.gz (sha256 )

Linux x64 Debian Package 148.48 MB https://download.oracle.com/java/17/archive/jdk-17.0.4_linux-x64_bin.deb (sha256 )

Linux x64 RPM Package 155.26 MB https://download.oracle.com/java/17/archive/jdk-17.0.4_linux-x64_bin.rpm (sha256 )
macOS Arm 64 Compressed Archive 167.47 MB https://download.oracle.com/java/17/archive/jdk-17.0.4_macos-aarch64_bin.tar.gadsha2sé )
macOS Arm 64 DMG Installer 166.86 MB https://download.oracle.com/java/17/archive/jdk-17.0.4_mac fcho4_bin.dmg (sha256 )
macOS x64 Compressed Archive 170.00 MB https://download.oracle.com/java/17/arch 17.0.4_macos-x64_bin tar.gz (sha256 )
macOS xé64 DMG Installer 169.39 MB https://download.orac] n/java/17/archive/jdk-17.0.4_macos-x64_bin.dmg (sha256 )

Windows x64 Compressed Archive 171.81 MB httga lownload.oracle.com/java/17/archive/jdk-17.0.4_windows-x64_bin.zip (sha256 )
Windows x64 Installer 152.78 MB https://download.oracle.com/java/17/archive/jdk-17.0.4_windows-x64_bin.exe (sha256 )
Windows x64 MSl Installer 151.66 MB https://download.oracle.com/java/17/archive/jdk-17.0.4_windows-x64_bin.msi (sha256 )

Figure 1:- Download Java Development Kit (JDK)

e |Install the JDK 17.0.4 Version into the system

F F
"3 Java(TM) SE Development Kit 17.0.4 (64-bit) - Setup X " Java(TM) SE Development Kit 17.04 (64-bit) - Destination Folder X

Welcome to the Installation Wizard for Java SE Development Kit 17.0.4

This will install the Java(TM) SE Development Kit 17.0.4 (64-bit), which requires
420MB on your hard drive. Click the "Change" button to change the installation
This wizard will guide you through the installation process for the Java SE Development Kit folder.
17.04.

G Install Java(TM) SE Development Kit 17.0.4 (64-bit) to:
C:\Program Files\Java\jdk-17.0.4} ...

* Cancel Back Cancel
Figure 2: JDK Installation Figure 3:- Installation of JIDK

4.2 Eclipse IDE Installation

e Download the Eclipse Integrated Development Environment 2022-06 from the given
link [2]

ECLIPSE

Download Eclipse Technology
that is right for you

(-
-

Eclipse IDE 2022-06

Figure 4:- Download Eclipse
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e Install the download Eclipse IDE 2022-06 in system
eclipse oy o = I eclipse s =
type filter text Q
y  Eclipse IDE for Java Developers details
;1? Eclipse IDE for Java Developers / \ \‘I? p J p
% \_ The essential tools for any Java developer, including a Java
b The essential tools for any Java developer, including a Java IDE, a IDE, a Git client, XML Editor, Maven and Gradle integration.
Git client, XML Editor, Maven and Gradle integration
é@ Eclipse IDE for Enterprise Java and Web Develc o
Tools for developers working with Java and Web applications, Javaii+vMm e.org/justjlrest17/updates/release/17.0.4 v &=
including a Java IDE, tools for JavaScript, TypeSeript, JavaServer... Installation Folder — C:\Users\satya\eclipse\java-2022-06 =
c' Eclipse IDE for C/C++ Developers ¥ create start menu entry
— An |DE for C/C++ developers. ¥ create desktop shortcut
e‘ Eclipse IDE for Embedded C/C++ Developers
= An IDE for Embedded C/C++ developers. It includes managed
cross build plug-ins (Arm and RISC-V) and debug plug-ins
= Eclipse IDE for PHP Developers
@ . RRTSO A e et i < BACK
i e e P S I
Figure 5:- Install Eclipse Figure 6:- Final step in Eclipse Installation
e Make Sure the java JDK version before installing Eclipse IDE
e Now open the Eclipse and create a workspace
——
& Eclipse IDE Launcher K
Select a directory as workspace
Eclipse IDE uses the workspace directory to store its preferences and development artifacts.
Workspace: 0 C\Users\satya\Desktop\NCl\workspace-eclipse| Browse...
(] Use this as the default and do not ask again
» Recent Workspaces
Figure 7:- Workspace Creation for Eclipse IDE
e The created workspace shouldn’t be changed. Otherwise, the work done will not be
available.
[ ]

Now create a new Java project in Eclipse IDE

GTO TR U WG ™ T

Figure 8:- The new project creation in Eclipse IDE
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e Make sure the Java Version and name a project of your interest

4.3 Installation of iFogSim Simulator
e Download the . Zip file from the iFogSim GitHub [3].

O Product ~ Team Enterprise Explore -~ Marketplace Pricing Signin | Sign up

B Cloudslab /iFogSim ' pubiic O Notifications Y Fork 30 1 star 49

<> Code (D ssues 2 Il Pullrequests 2 (@ Actions [0 Projects [0 wiki @ Security | Insights

¥ main - P 2branches ©1tag Goto file m About

(with its new release

& mgoudarzioo Update README md B Clone ] nd Simulation of
HTTPS  GitHub CL g e
dea " cady 1 emet of Things, Edge and Fog
- b L/ Trossie st Computing Environments. In the new
e . ey to| | MEtps: /gt confCloudslabytrogsiagit | (O puting

ent, Microservice

Management, Clustering

i . mechanisms are a s new features.
e Il sciiptsare tested and 12y 1 142 gpen with GitHub Desktop
. D Resdme
output £CG to be fixed
[ Download 2iP Ty 49star

@ Mwatching
sic Micros tobility related bugfix 2 months ag Y 30 forks
pologies 1 and upda
O gitignore ar files, topologies, readme, are fixed and updated 2 months ag Releases 1
@ READMEmd ipdate README.

© v20.0 (Latest

O iFogSimziml Al ts are tested and ready to

Figure 9:- Download the iFogSim file from GitHub

e Importing the downloaded file into Eclipse.

3 workspace-eclipse - Eclipse IDE

File Edit Source Refactor MNavigate Search Project
MNew Aldt+Shift+N > LIS |
Open File...

[} Open Projects from File System...

Recent Files >
& Refresh F5
Convert Line Delimiters To >

z Import

[ 2] Export...

Switch Workspace >
Restart
Exit

Figure 10:- Import option in Eclipse IDE



File Edit Source Refactor Navigate Search Project Run Window Help

(i DeittvO - Q- Q- WIS ~Elvt ey .|
[# Package Explorer X B% 8§ =0
> &2 CloudAnalyst
> 1 ifogtest = Import o x
Archive file
Please specify folder =4
From archive file: | C\Users\satya\Downloads\iFagsim-mainzip v Browse
v@=/ 2 gitignore
> @ iFogSim-main & iFogSim2.iml
READMEmd
Filter Types.. Select All Deselect All
Into folder: Browse
[ Overwrite existing resources without warning
@ < Back Next > Finish Cancel

& Console %

No consoles to display at this fifie:

Figure 11:- Importing the iFogSim file

5 Development of Proposed Algorithm

The proposed method development and implementation explained in step by step.

5.1 Fog environment creation

e By running the fog.gui.java in Eclipse IDE, it helps for the creation of network
topology for the proposed methodology.

e The topology designed

» C :- Camera (Sensor) of Picture capture
> Floor-Finder :- Actuator



&1 Fog Topology Creator

View Graph

wh) 2o yH @

B o
__—~ Cloud Data Center ~~.__

- - . i S “ = SN
T o | L s
- R s 2 =
] v ] L v
,Proi\y 1 I}fuxy 2 Proxy 3 Pl;iu;‘gl Proxy'§
/ / \ \ / \ { \
( \ 4 \ \ / \ / \

/ \ / \ / \ / \ / \

/ 1 / \ / / \ | \
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Figure 13:- Network Topology for the Proposed Method

5.2 Load Balancing Code Implementation and Creation
The proposed computation based load balancing algorithm code is shown in below figure 14.

perfeval/loadbalancing java - Eclipse IDE

B workspace-eclipse - ifogtest/sr
File Edit Source Refactor
Fo= O b

1 Package Explorer

package

+import java

public clas:
static
static
static
static int
static int

static double CAM
static boolean

public static voi

Log.printLine("st

try |

Writable Smart Insert 53:36:2077

Figure 14:- Proposed Java Code Implementation

5.3 Network topology Simulator Output
The below Figure 15 is the simulated network topology output.

Figure 15:- .Impller‘nenfed'T‘op.oll‘ogy"Output



5.4 Proposed Method Testing and Running
e Run the implemented code

H Eckpse 10

‘‘‘‘‘‘‘‘‘

Figure 16:- R‘\l'j*r}ning the Implemented Code

e After running the simulation, the outputs are showed in below figure 17 and 18. The
task assigned based on the computational capacity of the fog devices.

Figure 17:- The tasks assigned”t’o heares‘t‘fog node
e In the above-plotted results in figure 17, the load on the fog node is less, and also the
fog device has the capacity to perform the operation.

scnpse e

04722666915845

1 : Energy

Figure 18:- The tasks are assigneyd to next nearest fog node



« From the above Figure 18, the nearest fog node capacity is not enough for the
performing operations. Then tasks are assigned to the next high capability of the fog
node.

6 Cloud Analyst Tool

6.1 Download Cloud Analyst tool
e You can download the cloud analyst tool . Zip file from the given link [4].

vvvvv rch on voi

of Betin, Garmany. pro For quest
RealCloudSim
i 1dSim project RealCloudSim provides a
Algorithms. Mixe dInteger NS2 2).A complete report is generated at the ent  of each simlation
pinas, Brazi
foundin
CloudReports,
f xtensions i a pugin fashion.
CloudReports has been developed by Thiago Sa and team at Federal Uriversiy of Ceara, Brazi.
ond formati nthe pojects gt
CloudAucti
hat Tot
uuuuuuuu based i cion principle s i The me bolh hea p
MBS and t ‘RAM size, sic) Vil sdo fthey
Youness Paria Samimi (UKM).
Dowrioad: CloudAuctionV2 0 zp (releasad on Mar 25, 2013)
CloudMIG Xpress
i Paas or d i a present
Rture costs, esponse timas, and SLA
m Kiel Universit, Kil, Germany.
FederatedCloudSim
(FCS)'s avarsatie Tt allows for e FCS supports SLAs and offers a three lovel schedling (in data centers,
e Csln Ssion, FCo oo % o) Vi Srenange
sty of Dortmund, Germany. For detal, lezse check out FaderatedCloudSim webita
CloudAnalyst /
based such as user i

s
Download: CloudAnalyst2ip (released on Nov 26, 2009)

Figure 19: - Download the Cloud Analyst tool

e Extract the . Zip file and Open that file. Then run the file which was shown in below
figure 20.

> This PC > Desktop > CloudAnalyst > CloudAnalyst

O Name Date modified Type Size
settings 17/07/2022 08:58 File folder
classes 17/07/2022 08:58 File folder
config 17/07/2022 08:58 File folder
jars 17/07/2022 08:58 File folder
javadoc 17/07/2022 08:58 File folder
resources 17/07/2022 08:58 File folder
source 17/07/2022 08:58 File folder
test 11/08/2022 15:15 File folder
D classpath 17/07/2022 08:58 CLASSPATH File 1KB
D project 17/07/2022 08:58 PROJECT File 1KB
5] Gridsim_stat 17/07/2022 19:25 Text Document 0KB
5] readmg 17/07/2022 08:58 Text Document 1K8
17/07/2022 08:58 Windows Batch File 1KB
D sim_report 12/08/2022 18:02 File 49 KB
D sim_trace 12/08/2022 18:00 0KB

Figure 20:- Run the Tool

6.2 Regions in Cloud Analyst tool
e The division of regions in the cloud analyst toolkit is shown in below figure 21.



Figure 21:- The Region division in Cloud analyst tool

6.3 Configuration of User bases

o Userbases are used for the generation of traffic to the data center. The world map is
divided into 6 regions and data centers are placed at different locations. Below Figure
22 shows the user base configuration.

Configure Simulation

Main Configuration | Data Center Configuration | Advanced

Simulation Duration: 60.0

User bases:

Name Region | Requests per| DataSize | PeakHours | PeakHours | AvgPeak | Avg Off-Peak

User per Request | Start (GMT) | End (GMT) Users Users
per Hr (bytes) Add New

uB1 3 80 100 3 9§ 1000 100[+

UB2 4 80 100 3 9 1000 100

uB3 5 80 Wﬁ 3 9] 1@‘ 100}=

uB4 1 80 100 3 9§ 1000 100

UBS El 80[ 100/ E 9 1000] 100/~ |

Application Service Broker Policy: | Closest Data Center [+]

Deployment

Configuration;
Data Center #VMs Image Size ‘

Memory BW |

DC1 5 10000 512] 1000/ Add New
DC2 5 10000 512 1000
‘ Cancel ‘ ‘ Load Configuration ‘ ‘ Save Configuration ‘ ‘ Done ‘

Figure 22:- Userbases Configuration
e In the user base, the service broker policies can be configured from the drop down
list.

6.4 Data Center Configuration

o Data Centers are able to perform the tasks that are generated from the userbases.
Below is figure 23.



Configure Simulation

Main Configuration Data Center Configuration r’ Advanced

Data

Name Region Arch 0s VMM Costper | Memory Storage Data Physical
Soes VMS$/MHr | Cost$/s | Cost$/s | Transfer HW
Cost $/Gb Units Add New
IDC1 x86 Linux Xen 0.1 0.05 0.001 0.1 3
DC2 1x86 Linux Xen 0.1 0.05) 0.001 0.1 2

Physical Hardware Details of Data Center : DC1
Id M

lemory Storage Available Number of Processor VM Add New
(Mb) (Mb) BW Processors Speed Policy

0 204800 100000000 10000 4 1000/ TIME_SHARED

1 204800 100000000 10000; 4 1000/ TIME_SHARED Py

2] 204800 100000000 10000; 4] 1000[TIME_SHARED

‘ Cancel | | Load Configuration ‘ ‘ Save Configuration ‘ ‘ Done |

Figure 23:- Data Center Configuration
e After configuration of userbases and data centers configuration in different regions on
world map. The figure is shown in below figure 23.

6.5 After the Configuration
e Configuration of user base and data centers are completed

Figure 24:- Configured the Userbase and Data centers

6.6 Simulation Results

¢ By running the simulation results with different service broker policies and
algorithms. The outputs will be shown in below figure 25 and figure 26.
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| gre 25:- The outputs in command window

Simulation Complete

Figure 26:- The results of Cloud analyst in tool
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