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1 Introduction

This configuration manual discusses the step-by-step procedure used in this project, from
environment setup through implementation and assessment, to determine if the performance
of a transformer-based model is enhanced by applying an aspect-based sentiment analysis
technique to it. This configuration manual contains details regarding the programming
language used, the system's configuration, and the required libraries. The study's findings,
many experiments, and the assessment metrics that were applied to each are addressed.

2 Environment Setup

2.1 System Specification.

The CloudSim Simulator was utilized to carry out this research. The open-source version,
CloudSim 3.0.3, is accessible on GitHub. By assigning the desired number of hosts and
virtual machines to the CloudSim simulator's Random Constant files, we can create our own
virtual data centre. Since the entire code was written in Java, we utilized the Eclipse IDE to
run it. The code execution time on the Eclipse IDE is reduced because of faster GPU
hardware.

2.2 Simulation Environment & Technical Specification.
Packages

Packages that use org.cloudbus.cloudsim.datacenters

org.cloudbus.cloudsim.aliocationpolicies Provides classes that implement policies for a to select a Host to place or migrate a VM, based on some criteria defined by each class
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Figure 1: Packages used in cloudsim.datacenters
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e Resources
e Elitism

2.3 Data Source.

To determine the data center's energy consumption, the data in this section refers to the
number of VMs and Hosts. It is simple to create a virtual data center environment using
cloudsim, where we may distribute resources, virtual hosts, and virtual machines. In
CloudSim, the file RandomConstant contains all the parameters that allow us to assign the
number of hosts and virtual machines.

2.4 Prerequisites.

e Working or fundamental understanding of Java programming is necessary for users.

e Integrated Development Environments (IDEs) for Java, such as Eclipse, should be

able to be used.

e Itis necessary to understand the Java code from the simulation program CloudSim.

2.5 Software Tools Used
« Eclipse IDE

e CloudSim
e Microsoft Excel — Used to visualize and study the results.

e JDK 17 — Contains Java Libraries to run Java Programs.

2.6 Hardware Tools Used
e Operating System: Windows / Linux / Mac.

e RAM: 8 Gb or more.

e Processor: Minimum Core i5 or more.

3 Software Installation
Step-by-step implementation process.

3.1 Java Development Kit Installation

Download JDK 17 from the below link.
https://www.oracle.com/ie/java/technologies/downloads/#jdk17-windows



https://www.oracle.com/ie/java/technologies/downloads/#jdk17-windows
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Java downloads Tools and resources Java archive

JDK 17 will receive updates under these terms, until at least September 2024.

Java 19

Java SE Development Kit 17.0.5 downloads

Thank you for downloading this release of the Java™ Platform, Standard Edition Development Kit (JDK™). The JDK is a development environment for building applications and
components using the Java programming language.

The JDK includes tools for developing and testing programs written in the Java programming language and running on the Java platform.

Linux mac0S

Product/file description File size Download

x64 Compressed Archive 171.88 MB https://download.oracle.com/java/17/1atest /jdk-17_windows-x64_bin.zip ( sha256)
x64 Installer @ 152.85 MB https://download.oracle.com/java/17/1atest/jdk-17_windows-x64_bin.exe ( sha256)
x64 MSI Installer 15173 MB https://download.oracle.com/java/17/1atest /jdk-17_windows-x64_bin.msi ( sha256)

Figure 2: JDK official website

e Install Java JDK 17 on your system
@ « Install JDK 17.0.2

Welcome to the JDK 17.0.2 Installer

® Introduction

This program will guide you though the installation
process for the Java SE Development Kit 17.0.2.

e
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Figure 3: JDK Installation

3.2 Eclipse (IDE) Installtion
e https://www.eclipse.org/downloads/packages/installer



https://www.eclipse.org/downloads/packages/installer
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Home / Downloads / Packages / Eclipse Installer 2022-12R

Eclipse Installer Eclipse Packages

Eclipse Installer 2022-12 R

lipse Installer 2022-12 R now includes a JRE for macOS, Windows and Linux.

Download

mac08 x
Windows x
Environment. Linux

& 172,906 Installer Downloads
& 59,957 Package Downloads and Updates

5 Steps to Install Eclipse

We've recently introduced the Eclipse Installer, a new and more efficient way to install
Eclipse. It is a proper installer (no zip files), with a self-extracting download that leads
you through the installation process. For those who prefer not to use the Installer, the
packages and zip files are still available on our package download page.

1. Download the Eclipse Installer
Figure 4: Eclipse Downloader
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The Eclipse Installer 202212 R
now includes a JRE for mac0s,
Windows and Linux.

Get Eclipse IDE 2022-12

Install your favorite desktop IDE
packages.

e Open Eclipse and create/import a new project under the home
directory

mport

Select

Create new projects from an archive file or directaory.

Select an import wizard:

type filter text

]

1=% Existing Projects into Workspace
4 File System
[=1 Preferences
3 Projects from Folder or Archive
= Git
= Gradle
= Install
= Maven
= Oomph

Figure 5: Import CloudSim

Finish Cancel




3.3 Download & Install CloudSim

We are using CloudSim 3.0.3 from GitHub
https://github.com/Cloudslab/cloudsim/releases/tag/cloudsim-3.0.3

Releases / cloudsim-3.0.3

cloudsim-3.0.3

@ rikolayg released this Mar 19, 2015

55 commits to master since this release

Changes from CloudSim 3.0.2 to CloudSim 3.0.3

WHAT'S NEW

© cloudsim-.

This is a bug fix and refactoring release. The following updates have been made:

accordingly.

The minimal time between events is now configurable.

of data size, was added.

303

O 4604660

Fixed lssue 49 : Wrong calculation of debt during migrationL: all references to debt from Datacenter and its subclasses were removed.

vAssets 4
99 MB Mar 19, 2015
131 MB Mar 19, 2015
[Dsource code (zip) May 2, 2013
e Once the cloudsim is downloaded we can import it to Eclipse IDE
b DRiBvO-RvQUry BB ® P S Ry S Rl [
13 Package Explorer X B¢ ) ol N {1 D
& cloudsim_powe_GSO E
2 cloudsim_powe_GSO1 o o
& cloudsim_powe GSO2 P TP
The main met
& org.cloudbus cloudsim.examples
& org.cloudbus.cloudsim.examples.network ; >
 org.cloudb . at a urred.
& org.cloudbus cloudsim examples.power public static void
& org.cloudby planetiab B Tass
& boolean
# workload planetiab String i
& sources 34 String o
B\ JRE System Library String: w
String v cat P
™\ Referenced Libraries String v
& docs string ¢
& jars
&) build.xmi 4 new RandomRunner (
changelog.txt i1
4 examples.ixt
£ license.txt 4
& pomami ¢
reagme.txt «
release_notes.txt il Problems i Javadoc [ Declaration @ Console X X%
& iFogSim-main GSO (1) Uava CAProgram Files\Java\jdk-17.0. (14-Dec-2022, 10:06:47 pm - 10:07:10 prm) [pid: 29440]
StDev time before a host shutdown: 1474.58 sec
Mean time before a VM migration: 19.88 sec
StDev time before a VM migration: 00 sec
Execution time - on mean 46 sec
Execution time - on stpe 020 sec
Execution selection mean 00077 sec
Execution election stDe 0.00062 sec
Execution ocation mean:
Execution VM reallocation stDev
Execution total mean: 0.01798 sec
Execution total stDev: 0.01139 sec
r o = = =
- Qu O Lieo¢FplENeEXBEBOECORESE B ~eoc#

Figure 6: Import CloudSim 3.0.3

Once Cloudsim is imported, import “commons-math3-3.3” library.

Compare +

Removed the dependency on the flanagan library. It is now replaced with Apache Math. The implementation and interface of the MathUtil has been changed

Fixed Issue 44 : UtilizationModelPlanetLablnMemaory: use a global constant to define the size of the data field: a new constructor for the classes, allowing definition
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4 Project Development
Different project stages along with the results.

4.1 CloudSim Environment

e i i a i " i
gate v Project Run W
=i Qa0 R~ QU FEG> ™~ P vH e | Q m| ¥
12 Package Explorer % 5% } =0 [Dcsojavax HGAjava [ RandomC ) per 0} Ir) =g
&4 cloudsim_powe_GSO 1 package cloudbus . cloudsim. examples . pows
» 1 dloudsim_powe_GSO1 . .
1 cloudsim_powe.G502 import java.io.IOException;
- !
# org.cloudbus.cloudsim public class G50
> # org.cloudbus.cloudsim.core
# org cloudbus.cloudsim.core predicates public static void main(string[] args) throws IoException |
> # orgcloudbus.cloudsim distributions boolean cnableOutput = fals
# org.cloudbus.cloudsim.examplesnetwork boolean outputToFile = fals .
» # org.cloudbus.cloudsim examples network datacenter zgﬁ:g ’ rkload/planetlab”s
3 org cloudbus.cloudsim.examples.power . String »
« # org.cloudbus.cloudsim examples powerandom 14 string -
iy, 15 string
1¢ string
1 RandomHelperjava il new RandomRunner (
3 RandomRunnerjava
> # org.doudbus.cloudsim lists
# org cloudbus.cloudsim network
» 8 org.cloudbus.cloudsim networkdatacenter
# org cloudbus.cloudsim power i
> 8 org.cloudbus.cloudsim powerlists 5
# org.cloudbus.cloudsim.powermodels o
# org cloudbus.cloudsim.provisioners . L

# org cloudbus.cloudsim.util
i Referenced Libraries
L RE System Library |

4. Problems @ Javadoc i Declaration © Console x
<terminated> GSO (1) Ulava Application] C\Program Files\Java\jdk-17.0.2\bin\javaw.exe (14-Dec-2022. 10:43:44 pm— 10:
starting 20110303 G50 mc 1.5

:52 pm) [pid: 37860)

& build ssss
= lib 300.1 600.1 900.1 1200.1 1500.1 1600.1 2100.1 2400.1 2700.1 3000.1 3300.1 3600.1 3%00.1 4200.1 4500.1 4800.1 5100.1 54 1 6300
& nbpraject Expexinent nane: 20110303 G50 c_1.5
" Number of hosts: 50
* e Number of VMs: 50
| manfestm Total simulation time: B6400.00 sec
b doudsim1.0 Energy consumption: 41 Wh
& dloudsim-3.03 Number of WM migrations: 42
& ifogSim-main Experiment name: 20110303 GSO_mc 1.5
Number of hosts: 50
Number of WMs: 50
Total simulation time: B6400.00 sec
0 java - cloudsim_powe_GSO2/src 7
- = - - ENG 2243
QeEpPR-eoCFo ¢ & 9 @Eco0oEdE TS Gn e T GHER 0 By SO ) e

Figure 7: Run GSO.java to show the results

4.2 Virtual Datacenter resource allocation algorithm logic in GA.java file.

-
=
Edit Source Refa Navigate t e un Window Help
[=Rd Qu HvO R QU HG~ @ P> P ABE T LvF - Q i@y
13 Package Explorer X €% = O [ Gs0jave  GAjava X (£ RandomConstantsjava ) Iperj; 0] 7] s |
~ & org.cloudbus cloudsim ** GA.
[ Cloudletjava i
[ CloudletSchedulerjava package;;org:cloudins:
[ CloudietSchedulerDynamicWorkioad java
[0 CloudietSchedulerSpaceShared java public class GA |
i) CloudietSchedulerTimeShared java
[ Datacenterjava * GA parameters *
i) DatacenterBrokerjava a private static final double mutationRate = 0.15;
D DatacenterCharacteristicsjava private static final int tournamentSize
B DataCloudTags,ava private static final boolean elitism = true
) Filejava ¢
a private static final int N=1000000;
a1 private static final int CPU = 32
a1 private static final long HDD = 1
1 Hostjava private static final long NWDevice.
) HostDynamicWorkioad,ava 2 private static final int Powerdevices = 250;
P HoslsumHmen“”;w a private static final int CoolingSystem = 250;
1 InfoPacketjava : Evolves a popul n OVEr orie
¥ Logjava public static Pop tion evolvePopulation(Population pop) {
[ NetworkTopolagy java = new Population(pop.populationsize(), false):
2 Packetjava
2 ParameterExceptionjava m i d
0 Pejava e
@) Populationjava s >

1) ResCloudletjava
i SanStorage java
2 Storage java

1 Tourjava s

g1 Problems # Javadoc & Declaration @ Console X
GSO (1) 1 CA\Program Files\)
starting 20110303 6SO_mc_1.5

k-17.0. (14-Dec-2022, 10:43:44 pm — 10:43:52 pm) [pid: 37860]

[ TourManagerjava

[2 UtilizationModel java

1) vtilizationModelFull java
UtilizationModelNull java
UtilizationModelPlanetLabinMemory java

.1 2100.1 2400.1 2700.1 3000.1 3300.1 3600.1 3900.1 4200.1 4500.1 480

Number of hosts
Number of VMs: 50
Total simulation time:
Energy consumption: 41.
Number of VM migration
Experiment name: 20110303_GSO mc_1.5
Number of hosts: 50
Number of VMs: 50
Total simulation time:

0
0]
2 UrilizationModelStochasticjava
3 Vmjava

[ VmAllocationPolicy java

[2 VmAliocationPolicySimple java

Writable Smart Insert 2:10:13

sm A 40D == TH A A PR m om &N mm sE 2247

Figure 8: GA.java contains logical algorithm.
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e GA is genetic algorithm used to implement our logical algorithm and defined our
paraments of datacenter.
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14 Package Explorer =% 1 =0 7Gs50jeva 7 RandomConsta. i7 Hostjava 1 Vmjava 7] Tourjava 1 Pejava J) TourManager. [ VmAllocatio... 7 Pejava 7 GAjava & GAjava X ™1
&% cloudsim_powe_GSO 2
& cloudsim_powe_GSO1

v g doudsim_powe_GSO2

public class Gra
private final
v d org.cloudbus.cloudsim private final Li
) Cloudiet java

7 CloudletSchedulerjava

1) CloudietSchedulerDynamicWorkload java
3) CloudietSchedulerSpaceShared java

7 CloudletSchedulerTimeSharedjava

4) Datacents

Msc, List<vm> vmList) {

1) HarddriveStorage java

14 Hostjava

) HostDynamicWoridoad java
3) HostStateHistoryEntry java
i) InfoPacketjava

rkTopology java
a
) Par Exceptionjova

@ 1 Problems
java

7) ResCloudietjava

i) SanStorage java

2 Storage java

i Tourjava

CAProgram Files\Java\jdk- 1.0 2\in\javaw.exe (20-Jan-2023, 84240 pm - §42:45 pm) [pid: 25928)

) TourManager java

7 WtilizationModeljava

) UtilizationModelFull java

1) UtilizationModelNulljava

3 LulizationModelPlanetLablnMemory java

“ @ Qs LOLeOoCHBNOENBBEAY I -~ ~ocap i ¥ ean

# Javadoc & Declaration © Console E X%k AEPEE O~

&
=y
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e GOA Perform the Grasshopper Optimization where we can optimize the tours by

applying movement on each dimension.

e The proposed solution utilizes pre-defined packages provided by CloudSim to

simulate the resource allocation in a data center environment. The program creates
multiple random solutions, called tours, and then improves them using genetic
algorithms and operations such as cross overs and mutations. These solutions are then
modified according to the grasshopper algorithm, including variations in mutation rate
and implementing the concept of "elitism™ (preserving the best solution) to achieve

the optimal solution.

4.3 Resource allocation.

ek DN g O R U HI ST PR e a im|@ e
I Package Explorer % e £ =B [Gs0jma 1 GAjava 1 Rand rstantsjava X 1] m m =8
& cloudsim_powe_GSO package org.cloudbu im. examples.power. random;

= cloudsim_powe G501
« 1 cloudsim_powe_GS02
~ s
# 0rg.cloudbus Cloudsim
# org.coudbus.cloudsim.core
# org.claudbus cloudsim.core predicates
# org cloudbus.cloudsim distributions
# org.cloudbus cloudsim.examples.network
 org.cloudbus cloudsim.examples network datacenter
8 org.loudbus cloudsim examples power
~ 8 orgcoudbus cloudsim examples powerrandom
I Dvisjava

B RandomRunnerjava | | public final static int NUMBER OF HOSTS = 50;

# org.cloudbus.cloudsim lists
# org.cloudbus cloudsimnetwark
8 orgucloudbus cloudsimnetwork datacenter
8 org.coudbus cloudsim power
 org.cloudbus cloudsim power ists
1 01Q.cHUADUS COUSIM POWErMOdels
# 0rg.IOUADUS CIOUDSIM.PrOVISi Gners
# org.doudbus.cloudsimuti
& Referenced Libraries

public final static long CLOUDLET UTILIZATION SEED = 1;

HL Problems @ Javadoc (& Declaration @ Console x Xk ApeE® rO0rOy=0
<terminated> GSO (1) [lava Application] CAProgram Files\Javajdk-17.02\bin\javaw.exe (14-Dec-2022, 10:43:44 pm - 10:43:52 p) [pid: 37860
&, JRE System Librasy [je-1 Starting 20110303 GSO mc_L.5
& build
& lib
& nbproject
# buitdxmi
manifestmt
& cloudsim1.0
& cloudsim-303
1 iFogSim-main Experiment name
Number 05
Number : ]
Total simulation time: 86400.00 sec

2100.1 2400.1 2700.1 3000.1 3300.1 3600.1 3%00.1 4200.1 4500.1 4800.1 5100.1 5400.1 5700.1 6000.1 6300

' HQLO-2eDCHBNOEXNEOEN-OEE T S 0
Figure 9: Resource allocation
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e Random Constants file under power.random can be modified as per the simulation
requirements where we can assign the number of VM and Host we need to test our
energy consumption.

4.4 Simulation Output.
e We will run the GSO.java to get the optimal results from our proposed algorithm.

ples/powee/random/GSO java - Edlipse IDE

birhjavawene.(14-Dee-2022, 104344 pr ~ 104352 pr) [pice 37850)

3800.1 4200.1 4500.1 4800.1 5100.1 5400.1 5700.1 6300.1 €300

orgcloudusciou At

fHQLDS e p;;uueﬁﬂaul FOEE S ~eccE Y oae 5
Figure 10: Simulation Started
e Once we define the size of the VM & Hosts and start the simulation process the
results will be obtain as shown in below section.

e Result with proposed algorithm (EEDRA) with Host and VM Size of 50.

8l Problems @ Javadoc [@ Declaration & Console x X% EHREE 2Dy =
<terminated> GSO (1) [Java Application] C:\Program Files\Java\jdk-17.0.2\bin\javaw.exe (14-Dec-2022, 10:43:44 pm — 10:43:52 pm) [pid: 378601

Starting 20110303 GSO_mc_1.5

CEEES

300.1 600.1 %00.1 1200.1 1500.1 1800.1 2100.1 2400.1 2700.1 3000.1 3300.1 3600.1 3%00.1 4200.1 4500.1 4800.1 5100.1 5400.1 5700.1 6000.1 €300
Experiment name: 20110303_GSO mc 1.5
Number of hosts: 50

Number of VMs: 50

Total simulation time: 86400.00 sec
Energy consumption: 41.36 kwh
Number of VM migrations: 4262
Experiment name: 20110303 GSO mc_1.5
Number of hosts: 50

Number of VMs: 50

Total simulation time: 86400.00 sec
Energy consumption: 41.%6 kwh

Number of VM migrations: 4262

SLE: 0.02439%

SLE perf degradation due to migration: 0.24%

SLA time per active host: 10.03%
overall SLA violation: 3.36%
Average SLA violation: 13.71%

Figure 11: Simulation Result
e As we can see the total energy consumption is around 41.96 kWh. Which is
expected result for our algorithm.

¢ Result with DVFS algorithm with Host and VM Size of 50.



8l Problems @ Javadoc [2 Declaration B Console x ® %

<terminated> Dvfs (3) [Java Application] C:\Program Files\Java\jdk-17.0.2\bin\javaw.exe (15-Dec-2022, 12:28:19 am - 12:28:26 am) [pid: 29988]
Number of VM migrations: 0
Experiment name: random dvis
Number of hosts: 50

Number of VMs: 50

Total simulation time: 86400.00 sec
Energy consumption: 81.77 kWh

ET 0of VM Migrations: U

SLA: 0.00000%

SLA perf degradation due to migration: 0.00%
SLA time per active host: 0.00%

overall SLA violation: 0.00%

Rverage SLA violation: 0.00%

Number of host shutdowns: 16

Mean time before a host shutdown: 300.10 sec
StDev time before a host shutdown: 0.00 sec
Mean time before a VM migration: NaN sec
5tDev time before a VM migration: NaN sec

Figure 12: Simulation Result of DVFS

e As we can see the total energy consumption is around 81.77 KWh. Which is much
higher than our proposed algorithm.

5 Conclusion

Complete setup instructions from beginning to end, as well as the necessary dependencies for
energy consumption, are illustrated in the configuration manual. To ensure that the energy
usage is consistent after each cycle, we have additionally tested our algorithms with various
host and virtual machine sizes. As the demand for cloud datacentres increases, it is crucial to
maximize resource usage across the long lifespan of the particular data centre along with its
energy consumption. Making use of dynamic resource allocation we can effectively consume
energy and contribute towards green cloud computing.
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