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1 Introduction

The steps to replicate the implementation of Distance Based Pareto Genetic Algorithm
are as follows.

2 Software Requirements

e Java version 1.8 or newer Oracle Corporation, (2023))

e Eclipse Version: 2023-06 (4.28.0) Eclipse Foundation| (2023))

3 Project Setup and Execution

e Go to the repository page https://github.com/Murali1700/DBPGA.git| click on

the code and copy the HT'TPS link. This repo was created using the fogworkflowsim
repo |Liu et al.| (2019).

=] o Murali1700 / DBPGA Q. Type [7) to searc| h
<> Code @ Issues 11 Pull requests (& Actions [ Projects 03 wiki @ Security |~~ Insights £83 Settings
DBPGA Public > Pin <& Unwatch 1
#° DBPGA ~ %® 1branch © 0 tags Go to file Add file ~ <> Code ~
A Local Codespaces
Murali1700 first commit
Clone O]
_settings first commit
. y . HTTPS SSH GitHub CLI
algorithms first commi t
bin first commit https://github.com/Muralil7@0/DBPGA.git [l
config first commit Use Git or checkout with SVN using the web URL.
environmen t-setting first commi t 3 Open with GitHub Desktop
jars first commi t
N Open with Visual Studio
parameter-setting first commi t P
results first commit [ Download ZIP
src first commit
& Code 55% faster with Al pair programming.
usertutorial first commit
Start my free trial Don't show again
[N DS Store first commit



https://github.com/Murali1700/DBPGA.git

e Open Eclipse, click on 'File — > Import’

Import

Select "

Detect, import into the workspace, and configure projects and nested projects from a Git repository. I £ 1

Select an import wizard:

& General
& Git
B projects from Git
1 Projects from Git (with smart import)
Repositories from GitHub
& Gradle
& Install
& Maven
& Oomph
Es Run/Debug
& Tasks
& Team
& TextMate

e Select 'Projects from Git (with smart import) — > Clone Uri’

Paste the copied repository link in the "URI’ and click on 'Next’. It will clone the
repository and show the files.

Import Projects from Git

Source Git Repository

Enter the location of the source repository. i

Location

URI: ¥ https://github.com/Muralil700/DBPGA.git Local Folder... Local Bundile File...
Host: github.com

Repository path: /Murali17O00/DBPGA git

Connection

Protocol: https

Port:

Authentication

User:
Password:

Store in Secure Store
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e Expand 'src — > org.fog.test.perfeval — > MainUI.java’ and run the 'MainUI.java’.
It should open the UI for simulation.

Py ® FogWorkflowSim
Fog Computing Environment Setting Strategy & Algorithms & Objective

. 1" Offloading Strategys:

Number of Cloud Servers: [z 2) Scheduling Algorithms:
MIN... MAX... F... ROUNDRO...
Number of Fog Nodes: 1 < =5
£ PSO <78 D...
S - Objective: ©O Time Ene... Cost

More Details

Number of End Devices: 1 ‘

Workflow Setting

Type: Montage Amount:
Start Simulation Compare Algorithms Setting Export Cus... Select File
Output result display area Deadl
Job 1D Task ID STATUS Data center ID VM ID Time StartTime  Finis hTime  Depth Cost Parents

e Select Offloading Strategy as 'Simple’; Select GA and DBPGA in Scheduling Al-
gorithm. Click ’Algorithms Setting — > GA’ and enter the below configuration.



Fog Computing Environment Setting Strategy & Algorithms & Objective

Offloading Strategys: Simple ¢
X a
Number of Cloud Servers: 1 < Scheduling Algorithms:
~ " MIN... MAX... F... ROUNDRO...
Number of Fog Nodes: 1 ¢ 35
e PSO v GA v D...
g = Ohiective: ® Time Ene... Cost
Number of End Devices: P Algorithms Setting
More Details Workflow Setting
GA Algorithm Parameter Setting . Montage ¢  Amount s
Start Simulation Population Size: 20 [us... Select File
Outg Number of Iterations: 100 e
Job ID Task ID Depth Cost Parents
1 Cross Rate: 0.8 I
Mutation Rate: 0.01 r
- Repeated experiment: 1: H
: Export :

ter-setting/GA/gasetting20181128101341.xml
Select File H

Import H

e Now click on ’'Compare’ and it will run the simulation and you get the result in
the console.

[ ) (] FogWorkflowSim
Fog Computing Environment Setting : Strategy & Algorithms & Objective
1% Offloading Strategys: Simple
Number of Cloud Servers: 1 < Scheduling Algorithms:
— MIN... MAX... F... ROUNDRO...
Number of Fog Nodes: 1 v
PSO GA D...
Number of End Devices: 1 < Objective: @ Time Ene... Cost
More Details Workflow Setting
Type: Montage Amount:
Start Simulation Algorithms Setting Export Cus... Select File
Output result display area DBPGA )  GA:984ms DBPGA:660ms  Deadline:
Job ID Task ID STATUS Data center ID VM ID Time Start Time Finish Time Depth Cost Parents
20 Stage-in SUCCESS m-0-0 2 0.11 0.10 0.21 0 0.00
0 1 SUCCESS f-0 1 14.57 0.21 14.78 1 6.99 20,
1 2 SUCCESS f-0 1 10.66 14.78 25.44 1 5.12 20,
2 3 SUCCESS f-0 1 10.38 25.44 35.82 1 4.98 20,
3 4 SUCCESS f-0 1 10.35 35.82 46.18 1 4.97 20,
4 5 SUCCESS f-0 1 8.31 46.18 54.49 2 3.99 0,
5 6 SUCCESS f-0 1 8.13 54.49 62.62 2 3.90 1,0,
8 9 SUCCESS f-0 1 8.15 62.62 70.76 2 3.91 2,
6 7 SUCCESS f-0 1 8.07 70.76 78.83 2 3.87 3,0,
7 8 SUCCESS f-0 1 8.09 78.83 86.92 2 3.88 3,1,
9 10 SUCCESS f-0 1 8.11 86.92 95.03 2 3.89 3,2,
10 11 SUCCESS f-0 1 2.07 95.03 97.10 3 0.99 6,5,4,9,8,7,
11 12 SUCCESS cloud 0 0.49 97.10 97.58 4 0.47 10,
12 13 SUCCESS f-0 1 16.61 97.58 114.20 5 7.98 11,0,
13 14 SUCCESS f-0 1 8.12 114.20 122.31 5 3.90 1,11,
14 15 SUCCESS f-0 1 8.22 122.31 130.53 5 3.94 2,11,
15 16 SUCCESS f-0 1 8.38 130.53 138.91 5 4.02 3,11,
16 17 SUCCESS m-0-0 2 1.48 138.91 140.39 6 0.00 15,14,13,12,
17 18 SUCCESS cloud 0 1.50 140.39 141.89 7 1.44 16,
18 19 SUCCESS m-0-0 2 3.45 141.89 145.34 8 0.00 17,
19 20 SUCCESS f-0 1 2.23 145.34 147.57 9 1.07 18,




HProb\ems 0 Javadoc [ Deckration B Console X E i Rag CIEM Sl

MainUI [Java Application] [pid: 4305]
WOrKT LOW MaKespan = 14/,2/0/04430/09L

m-0-0 & Energy Consumed = 7,883923076923061 J
Total Cost = 69,32196923076923
0ffloading to Cloud: 2, to Fog: 16, and in mobiles 3.

Average task execution tine = 147.5707692307692
Average energy consumption = 7.803923076923061
Average cost = 69.32196923076923

Average DBPGA algorithm execution tine = 660
Drawing algorithns comparison bar

Finished drawing

4 Result

The simulation was run for all the datasets with all number of rows.
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Figure 1: DBPGA vs GA for Montage
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Figure 2: DBPGA vs GA for Cybershake
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Figure 3: DBPGA vs GA for Epigenomics
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Figure 4: DBPGA vs GA for Inspiral
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Figure 5: DBPGA vs GA for Sipht
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Figure 6: DBPGA vs GA plotted for all datasets

References

Eclipse Foundation (2023).  Eclipse ide 2023-06 r, https://www.eclipse.org/
downloads/packages/release/2023-06/r.

Liu, X., Fan, L., Xu, J., Li, X., Gong, L., Grundy, J. and Yang, Y. (2019). Fogwork-
flowsim: An automated simulation toolkit for workflow performance evaluation in fog
computing, 2019 34th IEEE/ACM International Conference on Automated Software
Engineering (ASE), pp. 1114-1117.

Oracle Corporation (2023). Java se 8 archive downloads, https://www.oracle.com/
java/technologies/javase/javase8-archive-downloads.html. Accessed on [date
of access].


https://www.eclipse.org/downloads/packages/release/2023-06/r
https://www.eclipse.org/downloads/packages/release/2023-06/r
https://www.oracle.com/java/technologies/javase/javase8-archive-downloads.html
https://www.oracle.com/java/technologies/javase/javase8-archive-downloads.html

	Introduction
	Software Requirements
	Project Setup and Execution
	Result

