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1 Requirements

In this research, the implementation of Greenstream routing has been successfully achieved through simulation,
with the Adaptive Renewable Energy Resource Allocation (ARERA) algorithm serving as the core component of
the system. Various Integrated Development Environment (IDE) tools such as Eclipse, IntelliJ, and Visual Studio
can be utilized for performing the simulation and building the ARERA API. This document provides a
comprehensive guide to each step required to implement the Greenstream routing engine. Specifically, it details
the setup process using Eclipse as the chosen development tool for the simulation environment and IntelliJ for the

development of the ARERA API.
1. Download and install eclipse IDE (2023) and IntelliJ IDEA (2023). Once downloaded open the IDE and

you will see the loading page like in figure 1 and 2.
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Figurel: Eclipse


https://eclipseide.org/
https://www.jetbrains.com/idea/download/?section=mac

IntellJ IDEA

JetBrains IDE

Ultimate 2023.3

Fir2: IntelliJ |

(] () Eclipse IDE Launcher

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

9 /Users/avamshigoutham/cloudsim-workspace/ifogsimgreenstream (] Browse...

» Recent Workspaces

» Copy Settings

| ®@ Cance

Open a file or drop files here to open them.

Find Actions 33
"¢
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Figure 3: Creating new workspace for this research.

2. Now, in the Eclipse create a relevant workspace name for this research as you can see
in the figure 2.

3. Once the workspace is created and opened, download the iFogSim 2 tool from GitHub.
After downloading, unzip the folder and import the project into Eclipse.



v2.0.0 Compare +

& mgoudarzi90 released this Apr 25, 2022 5 commits to main since this release  © v2.00 -0 643c433 @

Mobility Management, Microservice Management, and Dynamic Distributed Clustering are added and tested correctly.

vAssets 3
QiFogSim-main.zip 19.9 MB Apr 25, 2022
[?)Source code (zip) Apr 25, 2022
mSource code (tar.gz) Apr 25, 2022
(©)

Figure 4: iFogSim 2 from Github

4. Click on the directory and select the ifogsim which you have downloaded. Now, click
on finish.

==

[ ] @ Import Projects from File System or Archive

Import Projects from File System or Archive
This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE. i /
Import source: /Users/avamshigoutham/DownIoads/XZ2203010_Greenstreani (] Directory... Archive...

1 of 1 selected
Hide already open projects
Close newly imported projects upon completion

Use installed project configurators to:

Search for nested projects

Detect and configure project natures

Working sets

Add project to working sets New...

Working sets:

Show other specialized import wizards

®@ cancel | (TN

Figure 5: Import Project.

5. Once sucufully imported, you will be able to see package explore like the one shown in
figure 5. Click on iFogSim-2.0.0, select ‘src’. Click on ‘org.fog.test.perfeval’ and select
x22203010_Greenstream java file.
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fﬁ org.cloudbus.cloudsim

4 org.cloudbus.cloudsim.core
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Figure 6: This is package explore



AJ) X22203010_Greenstream.java X = 8
1 package org.fog.test.perfeval;
2
3@ import java.util.ArrayList;[]
4

4
45 public class X22203010_Greenstream {
46

47 static List<FogDevice> fogDevices = new ArrayList<>();
48 private static final Random RANDOM = new Random();
49
500 public static void main[(String[] args) {
51 try {
52 Log.enable();
53 int num_user = 1;
54 Calendar calendar = Calendar.getInstance();
55 CloudSim.init(num_user, calendar, false);
56
57 String appId = "Greenstream";
58 FogBroker broker = new FogBroker("broker")
59
60 Application application = createApplication(appId, broker.getId());
61
62 createFogDevices(broker.getId(), appId);
63
64 ModuleMapping moduleMapping = ModuleMapping.createModuleMapping();
65 for (FogDevice device : fogDevices) {
66 moduleMapping.addModuleToDevice("data_analyzer", device.getName());
67 b
68
69 Controller controller = new Controller("master-controller", fogDevices, new ArrayList<>(), new ArrayList<>());
70 controller.submitApplication(application, new ModulePlacementEdgewards(fogDevices, new ArrayList<>(), new ArrayList<>(), application
71
72 TimeKeeper.getInstance().setSimulationStartTime(Calendar.getInstance().getTimeInMillis());
73
74 System.out.println("Starting API call...");
75 callAreraApiDynamically(fogDevices);
76 System.out.println("API call completed.");
77 CloudSim.startSimulation();
78
79 // Adding a short delay to ensure API response is processed
80 Thread.sleep(5000) ;
81
82 CloudSim.stopSimulation();
83
84 Log.printLine("Retail_management Simulation finished!");
@ Javadoc X @ Declaration % S E; =8

@& void org.fog.test.perfeval.X22203010_Greenstream.main(String[] args)

Figure 7: Greenstream code landing page*

6. In figure 6 you <can see Greenstream code and right click on
x22203010_Greenstream.java file and select run as java application.
7. Figure 7 shows the output of Greenstream code.

Creating data_analyzer on device dc2

Creating data_analyzer on device dc3

Creating data_analyzer on device dc4

Starting API call...

Preparing API request...

Executing API request...

Response from ARERA API: {

“carbonFootprint": 2468.365,

i,

{
“urgencyScore": 0.4,
currentLoadScore": 0.16524195194990812,
renewableEnergyScore": 0.15600000000000003,
"distanceScore”: 0.022857142857142857

ighestScore": 0.3
energyUsageDetails"
“"totalEnergyKwh": 8093,
"'nonRenewableEnergyKwh': 4936.73,
"renewableEnergyKwh": 3156.27

90090519294905,
{

¥

Data sent to the selected data center.
API call completed.

Starting CloudSim version 3.0

cloud is starting...

proxy-server is starting...

dcl is starting...
dc2 is starting.
dc3 is starting...
dca is starting...
@.0 Submitted application Greenstream
Entities started.

Simulation completed.

RESULTS

EXECUTION TIME : 1294

APPLICATION LOOP DELAYS

TUPLE CPU EXECUTION DELAY

cloud : Energy Consumed = 2626785.714285715
proxy-server : Energy Consumed = 208571.42857142855
dcl : Energy Consumed = 202857.14285714278

dc2 : Energy Consumed 222857.14285714275

dc3 : Energy Consumed 242857.14285714275

dc4 : Energy Consumed 262857.1428571427

Cost of execution in cloud = 40000.0

Figure 8: Output can be seen in the console. *

*If you can't see the console window, go to the taskbar, select 'Window,' click on 'Show View," and then choose 'Console.’ Same for package explore too.




2 ARERA Requirements (Optional)

1. Go to github, and click on code and download the x22203010 ARERA zip file or you
can clone the repo by below command on the terminal.
git clone https://github.com/vamshigoutham/X22203010_ARERA. git

@ X22203010_ARERA  Pusiic ® Unwatch 1~ - Hstaro -

¥ main ~ ¥ 1Branch © 0 Tags Q Go to file t Add file ~ <> Code ~ About

No description, website, or topics
provided.

@ vamshigoutham first commit bec7907 - 5 minu 9 1 Commit
B .idea first commit 5 minutes ago
B node_modules first commit

B src first commit 5 minutes ago
[9 .DS_Store first commit 5 minutes ago
[ ARERA.iml first commit 5 minutes ago
[3 Archive.zip first commit 5 minutes ago
[ Procfile first commit 5 minutes ago
[ app.s first commit 5 minutes ago
[9 package-lock.json first commit 5 minutes ago

[9 package.json first commit 5 minutes ago

] README

Suggested workflows
Based on your tech stack

Figure 9: ARERA API repo
2. Unzip the file and open it on any IDE, for this research I have selected IntelliJ (Figure
2). Open the terminal and run.
npm install and then run npm start
3. ARERA API will be running locally.
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Figure 10: When Local endpoint is used in the simulation.
*You can skip the ARERA requirements step as it's already hosted on AWS, specifically on
Elastic Beanstalk.

ARERA API Endpoint: http://greenstreamarera.us—east—
l.elasticbeanstalk.com/arera/route.


https://github.com/vamshigoutham/X22203010_ARERA
http://greenstreamarera.us-east-1.elasticbeanstalk.com/arera/route
http://greenstreamarera.us-east-1.elasticbeanstalk.com/arera/route

Environments (1) info Actions ¥ Create environment
Q_ Filter environments I 1 ()
Environment name A ‘ Health v Applica... v Platform Vv Domain v Runnin... v Tierna... Vv Datecr... Vv Lastm... Vv
RICGreenStream-env © Ok RICGreen... Node.js 2... GreenStreamARERA.us-east-1.... 1-3 WebServer August 4, ... August 4, ...
Elastic Beanstalk > > RIC
RICGreenStream-env u G || Actions v || Uploadand deploy
Environment overview Platform I Change version
Health Environment ID Platform
Qok e-cqp3s63uta Nodejs 20 running on 64bit Amazon Linux 2023/6.1.8
Domain Running version Platform state
Application name
- - (A B
.us-east-1 om[4 RICGreenstream 13 @© Supported
Events | Health  Logs | Monitoring | Alarms | Managed updates  Tags
Events (37) info
Q Filter events by text, property or value 12 > @&
Time Type Details
August 4, 2024 17:38:35 (UTC+1) ® INFO Removed instance [i-0a22c596d287f5d35] from your environment.
August 4, 2024 17:38:35 (UTC+1) ® nFo Environment health has transitioned from No Data to Ok.
August 4, 2024 17:37:35 (UTC+1) @ INFO Environment health has transitioned from Ok to No Data. None of the instances are sending data.
August 4, 2024 17:37:35 (UTC+1) ® INFO Added instance [i-04f7€4f481963c453] to your environment.
August 4, 2024 14:04:39 (UTC+1) ® INFO Deleted log fragments for this environment.
August 4, 2024 14:02:54 (UTC+1) @ INFO health has from Info to Ok. C update completed 60 seconds ago and took 52 seconds.
August 4, 2024 14:01:10 (UTC+1) ® INFO Environment update completed successfully.
August 4, 2024 14:01:10 (UTC+1) ® NFo deployed new to
August 4, 2024 14:00:54 (UTC+1) ® INFO Environment health has transitioned from Warning to Info. Configuration update in progress (running for 13 seconds).
Figure 11: Details of Greenstream, with health ok.
4. When we integrate the ARERA API endpoint in the ifogsim simulation,

X22203010 Greenstream. Java and the java file, all the random value generated by the
simulation can be seen in the logs as show in figure 11.
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*No need to clone the git as it’s already hosted on AWS, just use the link provided.




Figure 12: Greenstream Logs.
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