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1 Introduction

Using an enhanced Firefly algorithm, load balancing is implemented as shown in this
Configuration Manual.

2 Prerequisites
1. JavaJDK 17
2. Eclipse IDE
3. CloudSim 3.0.3 Framework

Note: Please follow the specific instruction for your OS to install the prerequisites as these
prerequisites were installed and ran on MacOS (M1 edition).
3 Prerequisite Installation

3.1 JavaJDK 17

Step 1: Download Java JDK 17.0.5 for your appropriate OS.
https://www.oracle.com/java/technologies/javase/jdk 1 7-archive-downloads.html

Java SE Development Kit 17.0.5

This software sed under the Oracle No-Fee
Product / File Description File S Download
Linux Arm 64 Compressed Archive 7195 MB https://download.oracle.com/java (sha256)
Linux Arm 64 RPM Package 15393M8 https://download.oracle.com/java/17/archive/jdk-1 m (sha256 )
Linux x64 Compressed Archive 17315 M8 https://download oracle.com/java/17/archive/jk-T (sha256)
Linux x64 Debian Package 14877 MB ttps://download oracle.com/java/17/archive/jdk-17.0.5_linux-x64_bin.deb (sha256 )
Linux x64 RPM Package 155.55 MB https://download.oracle.com/java/17/archive/idk (sha256)
macOS Arm 64 Compressed Archive 16770 MB t wnload oracle.com/jav g2 (sha256)
mac0S Arm 64 DMG Installer 16711 M8 ttps://download oracle.com/java/17/archive/jdk-17.0.5_macos-aarché4_bin.dmg (sha256 )
macOS x64 Compressed Archive 17032 M8 https://download.oracle.com/java/17/archive/jdk-17.0.5_macos-x64_bintar.gz (sha256 )
MacOS x64 DMG Installer 169.70 MB ttps://download.oracle.com/java//17/archive/jdk-17.0.5_macos-x64_bin.dmg (sha256 )
Windows x64 Compressed Archive 71.88MB https://download.oracle.com/jav. binzip (sha256 )
Windows x64 Installer 152.85 MB bin.exe (sha256 )
Windows x64 MS! Installer 15173MB https://download.oracle.com/java/17/ar bin.msi (sha256 )



https://www.oracle.com/java/technologies/javase/jdk17-archive-downloads.html

Step 2: Install JIDK

@® & Install JDK 17.0.5

Welcome to the JDK 17.0.5 Installer

® Introduction

This program will guide you though the installation
process for the Java SE Development Kit 17.0.5.

e
Javar

ORACLE Continue

Step 3: Click on “Install” to install JDK.

® & Install JDK 17.0.5
Standard Install on “Macintosh HD"

Rtrodicton This will take 307.2 MB of space on your computer.

Destination Select Click Install to perform a standard installation of this software
for all users of this computer. All users of this computer will

. .
[stafationype be able to use this software.

Javar

ORACLE’ Go Back Install




3.2 Eclipse IDE

Step 1: Download Eclipse IDE from the following link.
https://www.eclipse.org/downloads/

7 TEMURIN
The Eclipse Temurin™ project provides high-quality, TCK certified
Install your favorite desktop IDE packages OpenJDK runtimes and associated technology for use across the

Java™ ecosystem.
Learn More

(; 4

Download Packages | Need Help

v 3D THEIA ety CA*\]

°
2
Eclipse Che py ,,;{, -
> L
Eclipse Che is a developer An open, flexible and Eclipse Jetty provides a web Eclipse GlassFish provides a
workspace server and cloud extensible cloud & desktop server and javax.servlet complete application server
IDE IDE platform container which serves the Jakarta EE
specification.
Learn More Learn More Learn More
Learn More

Step 2: Select “Eclipse IDE for Java Developers”.

_ | oovre
eCIIpselnSta”er by Oomph Eo
Q

QB Eclipse IDE for Java Developers

The essential tools for any Java developer, including a Java IDE, a
Git client, XML Editor, Maven and Gradle integration

Eclipse IDE for Enterprise Java and Web Developers

@

Tools for developers working with Java and Web applications,
including a Java IDE, tools for JavaScript, TypeScript, JavaServer...

Eclipse IDE for C/C++ Developers

+

@)

An IDE for C/C++ developers.

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...

o | A | | ol RO o | I U 1 VR e YOOI SRR



https://www.eclipse.org/downloads/

Step 3: Select the JDK path where you installed the Java JDK and the installation folder.
Click on install to install.

eclipse =

3 Eclipse IDE for Java Developers details

1 ] The essential tools for any Java developer, including a Java
IDE, a Git client, XML Editor, Maven and Gradle integration.

Java 17+ WM ILibrary/Java/javaVirtualMachines/jdk-20,jdk/ v Fas
Installation Folder /Users/jayantshah/eclipse/java-2023-12 %
{ BACK

3.3 CloudSim v3.0.3

Step 1: Download CloudSim v3.0.3 from the following link.
https://github.com/Cloudslab/cloudsim/releases/tag/cloudsim-3.0.3

cloudsim-3.0.3 CD o

@ nikolayg released this Mar 19,2015 - 55 commits to master since this release ~ © cloudsim-3.0.3 - 46c4660

Changes from CloudSim 3.0.2 to CloudSim 3.0.3

WHAT'S NEW

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

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

« The minimal time between events is now configurable.

« Fixed Issue 44 : Utilizati bInM¢ y: use a global constant to define the size of the data field: a new constructor for the classes, allowing
definition of data size, was added.

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

vAssets s
@cloudsim-3.0.3.tar.gz 9.9 MB Mar 19, 2015
Qcloudsim-3.0.3.zip 131MB Mar 19, 2015
[Dsource code (zip) May 2, 2013
[Dsource code (tar.gz) May 2, 2013

© @3 #2 5peoplereacted



https://github.com/Cloudslab/cloudsim/releases/tag/cloudsim-3.0.3

4 Running the proposed code

Step 1: Create a new Java Project. Click on “File” = “New” - “Java Project”.

Eclipse

File | Edit Navigate Search Project Run Window Help

2 Package Explor

There are no proje
To add a project:

New > | IEXE
Open File. &
4 Open Projects from File System. -
Recent Files >
&
<]
[
G
G
&
Convert Line Delimiters To >
Import
Export
Properties
Switch Workspace >
Restart
22 Problems @ Javadoc
No consoles to display at th

Maven Project
Project

Package
Class

Interface

Enum

Record
Annotation
Source Folder
Java Working Set
Folder

File

Untitled Text File
Task

JUnit Test Case

Other.

Croate 8 Java project € - Eclipse IDE

Declaration ) Console X

Step 2: Give your project a name in the field “Project Name” and untick the option “Use
default location”. Click on “Browse” to select the path where you have download CloudSim

v3.0.3. Then click on “Finish”.

Create a Java Project

Project name: | kloudsimbali

Use default location

JRE

Project layout

Working sets

Working sets:

Module

Module name:

Generate comments

Location:  [Users/jayantshah/Desktop/cloudsimbali

Add project to working sets

Create module-info.java file

New Java Project

Create a Java project in the workspace or in an external location.

module name will be "cloudsimbali” (if no module is specified, then project name will be used as module name)

(@ The wizard will automatically configure the JRE and the project layout based on the existing source.

@ Next > Cancel

=

Browse...




Step 3: Double click on files to open them.

>

>
>
v

vV VvV

J

~ 8:5> cloudsimbali [Desktop main]

=\ JRE System Library [Java SE 21.0.1 [21.0.1]]
(% > examples
(*% > sources
(*% > src
v > > com.cloudsim.ACO
> [£ ACOAlgorithm.java
> [ Main.java
> [£ package-info.java
~ 3 > com.cloudsim.project
[£3 Cloudlet.java
[£3 CloudSimRoundRobin.java
[£; Datacenter.java
[£3 DatacenterBroker.java
[£3 RoundRobinScheduler.java
[£3 vm_java

VVVVVYV

[£3 CloudsimFirefly.java

D; FireflyAlgorithm.java

|13 FireflyDatacenterBroker.java
[£3 FireflyvmScheduler.java
LL} TemperatureAnalysis.java

Referenced Libraries

> cloudsim-3.0.3

- docs

VVVVYV

3 > jars
» build.xml

2 changelog.txt

> examples.txt

> license.txt
[»3 pom.xml

-» readme.txt

» release_notes.txt

Step 4 : Add the .jar file, open the file and go to properties. And Click on Java Build

Path and add the commons-math3-3.6.1-javadoc.jar.

mild B0 Q@ QUG OS L ey ] Qs &
[# Package Explorer X S-S § = B | [ CloudsimRoundRobinjava X =8 =
v 3> cloudsimbali [Desktop main] - B8
> @i\ JRE System Library [Java SE 21.0.1 [21.C
> @>examples Java Build Path H N
> &> sources o=
v @B > Resource - ) — )
Builders ( Source | =3 Projects | @ Libraries | & Order and Export | @ Module Dependencies
v §f > com.cloudsim.ACO Coverage )
>[5 ACOAIgorithm.java ok JARS and class folders on the build path: )
> |5 Mainjava Java Build Path v ¥;Modulepath dulerTimeshared());
> |2 package-info.java > Java Code Style > @i JRE System Library [Java SE 21.0.1 [21.0.1])
v 3 > com.cloudsim.project > Java Compiler v & Classpath
> [ Cloudletjava davadac Location > cloudsim-3.0.3.jar - cloudsimbalifjars
> |B CloudsimRoundRobin.java > Java Editor > fj cloudsim-3.0.3-sources jar - i
> &) Datacenterjava Project Natures > & eloud I
? Project References. -
> g DatacenterBrokerjava Run/Debug Settings > s cloudsim-examples-3.0.3-sourcesjar - cloudsimbalifjars
> i i ja > Task Repository > [us commons-math3-3.6.1-javadoc (2).jar - [Usersfjayantshah/Downloads
> [ Vmjava WikiText
© & > com.cloudsim.project irefly , utilizationModel, utilization
> &b CloudSimFirefly.java
> |5 FireflyAlgorithm.java
> @& FireflyDatacenterBroker.java
> & FireflyvmSchedulerjava
>[5 TemperatureAnalysis.java
> i\ Referenced Libraries
> (3> cloudsim-3.0.3
> (3> docs
> Gy>jars
¥, build.xml
5 changelog.txt Apply
» examples.txt
2 license.txt
(83 pom.xm! @ Cancel Apply and Close
5 readme.txt
 release_notes.txt ™81 —
92
93e private static Datacenter createDatacenter(String name) {
94 List<Host> hostList = new ArrayList<>();
95 List<Pe> peList = new ArrayList<();
9%
97 int mips = 1000;
98 peList.add(new Pe(@, new PeProvisionerSimple(mips)));
99
@ Javadoc [ Declaration [ Console X X% RERESE = K=&
c (7) ava [Library/Javal. 1.jdk/C: (07-Dec-2023, 5:28:22 pm - 5:28:24 pm) [pid: 19234]
48 SUCCESS 2 [ 2000 0.1 2000.1
49 SUCCESS 2 [ 2000 0.1 2000.1
CloudSimRoundRobinExample finished!
zloudsimbali
°d




Step 5: For RRA , open the file and go to line 64. Here you define the number of

cloudlets.

CloudSimRoundRobinjava X
Log.printLine("Starting CloudSinRoundRobinExanple. .

try {
int nus_user = 1;
38 Calendar calendar = Calendar.getInstance();
] boolean trace_flag = false;
Cloudsim. init(nun_user, calendar, trace_flag);
Datacenter datacenterd = createatacenter("Datacenter_0");

DatacenterBroker broker = createBroker();
int brokerld = broker.getld();

4 vaList = new Arraylist<>();
49 cloudletList = new ArrayListo();

int num_vas = 5;

) {
s, pesNusber, ran, bw, size, van, new CloudletSchedulerTineShared());

_vas
Vn vn = new Va(vald, brokerId,
vaList.add(vm);

59 for (int vnld = 0; vald <

int nus_cloudlets = 50;

long outputSize

UtilizationModel tionModel = new UtilizationModelFull();

loudlets; cloudletId++) {
letld, length, peshumber, fileSize, outputSize, u

for (int cloudletld = 0; cloudletId < nu
Cloudlet cloudlet = new Cloudlet(clo
cloudlet. setUserId(brokerId);
cloudletList.add(cloudlet);

lizationModel, utilizationModel, utilizationModel);

broker.submitVmList(vmList);
broker.submitCloudletList(cloudletlist);

] CloudSim. startSimulation();

List<Cloudlet> newlist = broker.getCloudletReceivedList();

Step 6: For EFA, open the file and go to line 10. Here you define the number of
Firefly Count.

[
BWN R

+

® o

y ithm.java ] *Ci imFirefly.java X
package com.cloudsim.project.Firefly;

import java.util.Arrays;[]
public class CloudSimFirefly {

// Number of fireflies
private static final int FIREFLY_COUNT = 100;

// Problem dimensionality (number of variables)
private static final int DIMENSION = 2;

// Absorption coefficient
private static final double ABSORPTION = 1.0;

// Attractiveness at r = @
private static final double ATTRACTION_BASE = 1.0;

// Random number generator
private final Random random = new Random();

// Fireflies population
private double[][] fireflies = new double [FIREFLY_COUNT) [DIMENSION];

// Fireflies' brightness
private double[] brightness = new double[FIREFLY_COUNT];

// Objective function to be optimized (example: sphere function)
private double objectiveFunction(double[] solution) {
double sum = 0;
for (double x : solution) {
sum += x * x; // Sphere function, f(x) = sum(x_i ~ 2)
}

return sum;

}

// Initialize fireflies

private void initializeFireflies() {

for (int i = @; i < FIREFLY_COUNT; i++) {
for (int j = @; j < DIMENSION; j++) {
fireflies[i] [j] = random.nextDouble() * 10 - 5; // Random position in [-5, 5] for each dimension

}
brightness[i] = objectiveFunction(fireflies[i]);

}

// Update brightness

=)




Step 7: Click on “Run” = “Run” to run the code for RRA.

=- Do 50 @& #6 &6 - GG - o
[£ Package Explorer X = O ) FireflyAlgorithmjava  {J] CloudSimFireflyjava X
B & g 4@ 1 package com.cloudsim.project.Firefly;
=3 H
2
v h-_f» cloudsimbali [Desktop main] -
> i\ JRE System Library [Java St New >
> (/3> examples
> %> sources Open fly {
v ; sre Open With > s
v iz > com.cloudsim.ACO i int FIREFLY_COUNT = 100;
>[5 ACOAIgorithmjava Open Type Hierarchy - !
>[5 Main.java Show In > 1lity (number of variables)
> [} package-info.java int DIMENSION = 2;
v ¢ > com.cloudsim.project i£) Copy ient
>_[%; Cloudlet java 5= Copy Qualified Name double ABSORPTION = 1.0;
> CIoudSlmRundRobln‘J 7 Paste e
> g Datacenter.java r=
> & DatacenterBrokerjava 9% Delete double ATTRACTION_BASE = 1.0;
> EQE RoundRobinScheduler.] rator
> |} Vm.java random = new Random();
v s > com.cloudsim.project.fi Build Path >
> @CloudSimFireflyjava Source >
> 4}, FireflyAlgorithm.java ¢ X
> {5 FireflyDatacenterBroke Refactoy v
> & Fi j
p_i:, FlrefIyVmScheduIer.la)/ & Import...
> |J; TemperatureAnalysis.ja
> @i\ Referenced Libraries 2 Export...
> (3> cloudsim-3.0.3
> (3> docs Source >
> (73> jars
£, build.xml References >
=5 changelog.txt Declarations >
-, examples.txt i
-, license.txt «" Refresh
vz pom.xml Assign Working Sets...
5 readme.txt
, release_notes.txt @ Coverage As >
Debug As >
¥ i Run Configurations...
Restore from Local History...

Step 8: The results are obtained in “Console” tab.

@ Javadoc {Q Declaration [ Console X b 4 &
<terminated> CloudSimRoundRobin (7) [Java Application] /Library/Java/JavaVirtualMachines/jdk-21.jdk/Contents/Home/bin/java (07-Dec-2023, 5:52:50 pm - 5:52:51 pm) [pid: 19699]

37 SUCCESS 2 0 2000 0.1 2000.1

38 SUCCESS 2 0 2000 0.1 2000.1

39 SUCCESS 2 0 2000 0.1 2000.1

40 SUCCESS 2 0 2000 0.1 2000.1

41 SUCCESS 2 ] 2000 0.1 2000.1

42 SUCCESS 2 0 2000 0.1 2000.1

43 SUCCESS 2 0 2000 0.1 2000.1

44 SUCCESS 2 0 2000 0.1 2000.1

45 SUCCESS 2 0 2000 0.1 2000.1

46 SUCCESS 2 0 2000 0.1 2000.1

47 SUCCESS 2 0 2000 0.1 2000.1

48 SUCCESS 2 0 2000 0.1 2000.1

49 SUCCESS 2 0 2000 0.1 2000.1

CloudSimRoundRobinExample finished!




Step 9: Click on “Run” = “Run” to run the code for EFA.

=5

>
>
>
v

v v v v

v

=]

[% Package Explorer X

=\ JRE System Librar

(%5 > examples

&% > sources

5> src

v i > com.cloudsim
>[5 ACOAIgorithr
> 1B Main.java
> [} package-info

v ¢ > com.cloudsim
> [J Cloudlet.java
> 11 CloudSimRot
> @3 Datacenter.ja
> @ DatacenterBr
> & RoundRobin§
>[5 vm.java

v ¢ > com.cloudsim
> ) CloudSimFire

v & FireflyAlgorit

> {3 FireflyAlgo
> () FireflyDatace
> my) FireflyVmSch
>[5 Temperature,
=\ Referenced Librar
(73 > cloudsim-3.0.3
(3 > docs
(Z3 > jars
| build.xml
» changelog.txt
-» examples.txt
> license.txt
[v3 pom.xml
-, readme.txt
» release_notes.txt

it QR QG IS
= B8 [ FireflyAlgorithm.java

5% 1

New >

Open

Open With >

Open Type Hierarchy
Show In

[E copy
5= Copy Qualified Name

Paste
¥ Delete

Build Path
Source
Refactor

oy Import...
£y Export...

Source

References
Declarations

<" Refresh

Assign Working Sets...

Q Coverage As

© RunAs

%5 Debug As

Restore from Local History...
Team

Compare With

Replace With

@ GitHub

Configure

Draonortiog

v vV vV v v

oo oy

&) CloudSimFirefly.java X
] ; package com.cloudsim.project.Firefly;

v h-}* > cloudsimbali [Desktan maini -

Arrays;[]
iSimFirefly {

fireflies
c final int FIREFLY_COUNT = 100;

nensionality (number of variables)
c final int DIMENSION = 2;

coefficient
c final double ABSORPTION = 1.0;

ness at r = @
¢ final double ATTRACTION_BASE = 1.0;

oer generator
Random random = new Random();
population

2[1[] fireflies = new double[FIREFLY_COUNT] [DIMENSION];
brightness

2[] brightness = new double[FIREFLY_COUNT];
function to be optimized (example: sphere function)
2 objectiveFunction(double[] solution) {

e x : solution) {
X * Xx; // Sphere function,

"o

f(x) = sum(x_i ~ 2)

n

fireflies

initializeFireflies() {

i = 0; i < FIREFLY_COUNT; i++) {

int j = 0; j < DIMENSION; j++) {

$rafliaclillil — randam nav+Dgyble() * 10 - 5; // Random position in [-5, 5]

Java Application XX J

Run Configurations...

‘fireflies[il);

jhtness

JpdateBrightness() {

i =0; i < FIREFLY_COUNT; i++) {

tness[i] = objectiveFunction(fireflies[i]);

ly i towards firefly j

noveTowarde(int i int i) {

Step 10: The results are obtained in “Console” tab.

E] console X
<terminated> FireflyAlgorithm (6) [Java Application] /Library/Java/JavaVirtualMachines/jdk-21.jdk/Contents/Home/bin/java (07-Dec-2023, 5:55:59 pm - 5:56:00 pm) [pid: 19758]

2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07
2023.12.07

17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609
17:56:00.609

Score: 0.32272799037493877

90 Firefly's; Func runs 10000
Score: 0.037291500438853174
91 Firefly's; Func runs 10000
Score: 0.045314000969481655
92 Firefly's; Func runs 10000
Score: 0.04899419112536543

93 Firefly's; Func runs 10000
Score: 0.07128547526901124

94 Firefly's; Func runs 10000
Score: 0.03325168982565534
95 Firefly's; Func runs 10000
Score: 0.05002576310674538

96 Firefly's; Func runs 10000
Score: 0.06612274903551683

97 Firefly's; Func runs 10000
Score: 0.09789062137585149
98 Firefly's; Func runs 10000
Score: 0.08644533546867135
99 Firefly's; Func runs 10000
Score: 3.075779019544342

result:
result:
result:
result:
result:
result:
result:
result:
result:

result:

X %

26.81576198951015
22.068234510421757
20.41058290851702
14.028103147608716
30.073659571684388
19.98970006446862
15.123388161960191
10.215483219383147
11.568004156365499

0.3251208860083011

100 Firefly's; Func runs 10000 result: 24.31948523389594

Score: 0.04111929139874322

Best solution found:

[-0.033059998578119476, 0.40736992689899143] with brightness: 0.16704322084767487




Step 11: Similarly change the number of cloudlets to 75, 100, 125, and 150
respectively andrun the simulation to obtain the results for it.

Step 12: Similarly run the code for 50, 75, 100, 125, 150 number of cloudlets for
EFA and obtain the results. The below screenshot is the results obtained after
simulating for 50cloudlets combined best solution for Firefly with Comparison with
RRA and ACO.

] console X % %
<terminated> FireflyAlgorithm (6) [Java Application] /Library/Java/JavaVirtualMachines/jdk-21.jdk/Contents/Home/bin/java (07-Dec-2023, 5:58:53 pm - 5:58:54 pm) [pid: 19825]
2023.12.07 17:58:54.824 Score: 0.03317322471578069

2023.12.07 17:58:54.824 40 Firefly's; Func runs 10000 result: 6.121234593038729

2023.12.07 17:58:54.824 Score: 0.1633657368951736

2023.12.07 17:58:54.824 41 Firefly's; Func runs 10000 result: 20.058848676168502

2023.12.07 17:58:54.824 Score: 0.049853309935384234

2023.12.07 17:58:54.824 42 Firefly's; Func runs 10000 result: 7.254650004418035

2023.12.07 17:58:54.824 Score: 0.13784262499100666

2023.12.07 17:58:54.824 43 Firefly's; Func runs 10000 result: 2.7930531908757805

2023.12.07 17:58:54.824 Score: 0.3580311335518975

2023.12.07 17:58:54.824 44 Firefly's; Func runs 10000 result: 24.162889684214655

2023.12.07 17:58:54.824 Score: 0.04138577848382467

2023.12.07 17:58:54.824 45 Firefly's; Func runs 10000 result: 27.33519462823682

2023.12.07 17:58:54.824 Score: 0.036582874700552374

2023.12.07 17:58:54.824 46 Firefly's; Func runs 10000 result: 5.058137234568888

2023.12.07 17:58:54.824 Score: 0.19770123933484604

2023.12.07 17:58:54.824 47 Firefly's; Func runs 10000 result: 24.354083360735558

2023.12.07 17:58:54.824 Score: 0.04106087612446266

2023.12.07 17:58:54.824 48 Firefly's; Func runs 10000 result: 19.68322248293149

2023.12.07 17:58:54.824 Score: 0.05080468916444755

2023.12.07 17:58:54.824 49 Firefly's; Func runs 10000 result: 29.553585221210696

2023.12.07 17:58:54.824 Score: 0.03383684221440237

2023.12.07 17:58:54.824 50 Firefly's; Func runs 10000 result: 20.819596985347633

2023.12.07 17:58:54.824 Score: 0.04803166942682789

2023.12.07 17:58:54.824 Best solution found: [0.15455830602716958, 0.8019733117861296] with brightness: 0.667049462779201
2023.12.07 17:58:54.824

5 Results

After running 5 sets of simulations for both the algorithms for given number of cloudlets, the
obtained results are compiled in a Line Graph.

5.1 Execution Time:
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The results demonstrated that EFA executes more quickly than ACO and RRA.

Execution Time
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5.2 Resource Utilization

The results show that RRA and ACO uses a lot more resources than EFA.

Resource Utilization
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5.3 Energy Consumption

The results demonstrated that EFA consumes less energy than RRA and ACO.

Energy Usage
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