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Configuration Manual

Deekshiya Seenivasagan
Student ID: x23268336

1 Requirements

This project simulates task offloading, intelligent caching decisions and dynamically adjusts
CPU frequency using DVFS in a mobile-edge-cloud environments. It is developed using
Java, CloudSimPlus frameworks with machine learning models (PPO and LSTM in ONNX
format). The project uses CloudSimPlus for Simulation and ONNX Runtime to load and
apply machine learning models exported in ONNX format for real-time scheduling and
caching. This manual provides a comprehensive guide to set up the simulation and
development environment for the project. All the required tools, dependencies and
configurations are covered for the successful project execution. The project is developed in
Eclipse (as the primary IDE) using JDK 17 and Jupyter lab is used for training the machine
learning models.

1. Prerequisites (Software requirements):

Java JDK: recommended: OpenJDK17 (Oracle, 2021)

Eclipse IDE: eclipse.org (Eclipse Foundation, 2025)
CloudSim Plus: cloudsimplus.org (CloudSim Plus, 2024)
Python 3.11.9: python.org (Python Software Foundation, 2024)
Jupyter Lab (Project Jupyter, 2025)

2. Download python and install jupyter lab via the terminal:

e Install Python from python.org (Python Software Foundation, 2024)
e pip install jupyterlab (Project Jupyter, 2025)

™ Command Prompt

Microsoft Windows [Version 10.0.26100.4652]

(c) Microsoft Corporation. All rights reserved.

C:\Users\Deekshiya>pip install jupyterlab
Figurel: Install Jupyter lab

e Launch Jupyter Lab from command Prompt:

] Command Prompt

Microsoft Windows [Version 10.0.26100.4652]

(c) Microsoft Corporation. ALl rights reserved

C:\Users\Deekshiya>jupyter lab

Figure2: Launch Jupyter lab


https://www.oracle.com/java/technologies/javase/jdk17-0-13-later-archive-downloads.html
https://www.eclipse.org/downloads/
https://cloudsimplus.org/
https://www.python.org/downloads/
https://www.python.org/downloads/

3. Download and install Eclipse IDE. Once downloaded launch the eclipse and you will
see the loading page as in Figure3

@ eclipse IDE

2025-03

Figure3: Eclipse

4. On the launch screen, set a relevant workspace name and location as you can see in
the figure4

-
-
Select a directory as workspace

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

DANCI Lecture ppt\Research in Computingicloudsim ~ | Browse..

(] Use this as the default and do not ask again

» Recent Workspaces

Figure4: Creating new Workspace for the project

5. Once the workspace is created, download the cloudsimplus tool from the GitHub
(CloudSim Plus, 2024). After downloading unzip the folder and import them into
eclipse as:

e File — Click Import — Click Maven — Click Existing Maven Projects — Click
Next — Root directory(click browse: select the unzipped cloudsimplus) as in
Figure4 — click Finish



s mport Maven Projects

Maven Projects

Select Maven projects

Root Directory: | Ch\Users\Deekshiya\Downloads\cloudsimplus-master (2) ~

Projects:

Scloudsimplus-master/pom.xxml org.cloudsimplus:cloudsimplus:9.0.0-SMNAPS

) Add project(s) to working set .

cloudsimplus

» Advanced

Browse...

Select All

Deselect All

Select Tree

Deselect Tree

Refresh

@

< Back

Import the Cloudsimplus

Next >

Figure5:

Cancel

6. Once it is successfully imported , you will see a package explorer like you see in the
Figure6, expand src/main/java folder — inside that create a package called

(com.myorg.simulation) — click Finish

s B H 0 v Qv HGr @B Fv L v i v D Gy
12 Package Explorer % ERlei=0
v & dloudsimplus
- & sic/mainfjava
# org.doudsimplus.allocationpolicies
# orgcloudsimplus allocationpolicies migration
1 org.cloudsimplus autoscaling
1 org.cloudsimplus autoscaling.resources
# org.cloudsimplus.brokers
# orgcloudsimplusbuilders
# org.dloudsimplus.builderstables
# org.cloudsimplus.cloudiets
# org.cloudsimplus cloudlets network
1 org.cloudsimplus.core
# org.cloudsimplus.core events
1 org.cloudsimplusdatacenters L Create package-infojava
# org.cloudsimplus.datacenters.network enerate comments (configure templates and default value here
# orgdloudsimplus distributions
# org.cloudsimplus faultinjection
i org.cloudsimplus heuristics
# org.dloudsimplushosts
# org.cloudsimplushosts.network
# orgcloudsimpluslisteners
# org.cloudsimplus network
# org.cloudsimplus.network switches
@ orgdoudsimplus networktopologies
# org.cloudsimplusnetworktopologiesreaders

Java Package g

Create a new Java package.

Creates folders comesponding 1o packages.
Source folder: cloudsimplus/sre/main/java Browse.

Name: com.myorg simulation

2 Finish Cancel

# orgcloudsimplus power
& org.cloudsimplus power.models
# org.cloudsimplus.proisioners

# org doudsimplus.resources
L Problems « Javadoc ) Declaration (® Eclipse IDE for Java Developers 2025-06 Release X

# org.cloudsimplus.schedulers
## org.cloudsimplus schedulers.cloudlet

£ Outline X

Q 5§

= 0 ETasklist X = o

viEE|lvIxDE[T]
Al Activate. ?

i=n

There is no active editor that provides an outine.

# org dloudsimplus.schedulers cloudiet network
## org.cloudsimplus schedulersvm

& org cloudsimplus.selectionpolicies

# org cloudsimplus siametrics

# org.cloudsimplus.testbeds

4# org cloudsimplustraces

18 org.cloudsimplus.traces.google

ere Imainfizua - clowdcimnlie

The 2025-06 release for the ‘W Eclipse IDE for Java Developers is available

ka1 0 Downioad  Ask Me Later o Thark You

Leam about the exciting New & Noteworthy features!

Figure6: Package Creation inside src/main/java

7. After creating the package (com.myorg.simulation) in the eclipse, copy and paste the

provided

(main.java

and  Smartbroker.java) files from the zip file



(x23268336_Artifacts — CloudSimPlus_RequiredFiles) into this package directory, as
shown in the figure7 below:

File Edit Source Refactor Mavigate Search Project Run Window Help
(=il Dieai~vO~-QU-Q-#H G~ &0 5 i~ v oo oo ~
[# Package Explorer = | 8§ = B8

~ k% cloudsimplus
~ g% src/mainfjava
~ @ com.myorg.simulation
> @] Mainjava,
> @ SmartBroker.java
> # org.cloudsimplus.allocationpolicies
> i org.cloudsimplus.allocationpolicies.migration
= org.cloudsimplus.autoscaling
> M8 org.cloudsimplus.autoscaling.resources
> 8 org.cloudsimplus.brokers
> i org.cloudsimplus.builders
> & org.cloudsimplus.builders.tables
> ## org.cloudsimplus.cloudlets
> B org.cloudsimplus.cloudlets.network
> % org.cloudsimplus.core
> i org.cloudsimplus.core.events
= 8 org.cloudsimplus.datacenters
> 8 org.cloudsimplus.datacenters.network
> 8 org.cloudsimplus.distributions
> i org.cloudsimplus.faultinjection

Figure7: Java files placed inside the com.myorg.simulation package.

8. Now, we need to add the required dependencies in the pom.xml. Paste the provided
dependencies under the <dependencies> section as shown in Figure8. After updating
the dependencies in pom.xml, Save the file and update Maven (Project - Update
Maven Project) (CloudSim Plus, 2021; Microsoft, 2023; TensorFlow, 2023; Eclipse
Deeplearning4j, 2021; JSON.org, 2024).

<dependency>
<groupId>org.tensorflow</groupIld>
<artifactId>tensorflow-core-platform</artifactId>
<version»@.5.0</version>

</dependency>

<dependency>
<groupId>com.microsoft.onnxruntime</groupId>
<artifactId>onnxruntime</artifactId>
<version>1.15.0</version>

</dependency>

<dependency>
<groupId>org.cloudsimplus</groupId>
<artifactId>cloudsim-plus</artifactId>
<version>6.3.0</version>

</dependency>

<dependency>
<groupId>org.nd4j</groupId>
<artifactId>nd4j-native-platform</artifactId>
<version>1.0.0-M1.1</version>

</dependency>

<dependency>
<groupId>org.json</groupId>
<artifactId>json</artifactId>
<version>20240303</version>

</dependency>



[% Package Explorer X 8l®t=0 @ Mainjava i cloudsimplus/pomxml X

v b doudsimplus 493¢ <dependency>
> & sre/mainfjava 494 <groupldorg.jetbrains</groupld>
5 (% src/mainfresources 495 <artifactId>annotations</artifactId>
s 8 sic/test/java 496 <\/er510n>26:6.2</\/er510n>
497 <scope>compile¢/scopes
> B src/test/resources
) . 498 </dependency>
> @\ JRE System Library [JavaSE-23] 299 1~ TensorFlow Java --3
» B\ Maven Dependencies 590= <dependency>
» [ docs 501 <groupld>org.tensorflow</groupld>
> & saipt 502 <artifactId>tensorflow-core-platform</artifactId>
v g sic 503 <version>@.5.0¢</version>
& main 564 </dependency> .
505 <!-- ONNX Runtime -->
& test 5062 <dependency>
= target 507 <groupId>com.microsoft.onnxruntime</groupId>
Ly _configyml 508 <artifactId>onnxruntime</artifactId>
%] checkstylexml 509 <version>1.15.8</version>
510 </dependency>
511& <dependency>
512 <groupId>org.cloudsimplus</groupId>
513 <artifactId>cloudsim-plus</artifactId>
& lombokconfig 514 <version»6.3.0</version>
5 myvnw 515 </dependency>
s mvnw.cmd 516 <l-- ND4] backend for loading ONNX into DL4] -->
{ pomxml 5178 <dependency >
README.md 518 <groupId>org.nddj</groupld>
519 <artifactId>nd4j-native-platform¢/artifactId>
520 <version»>1.0.0-M1.1</version>
521 </dependency>
5229 <dependency>
523 <groupld>org.json</groupld>
524 <artifactId>json</artifactld>
525 <version>20240303</version>
526
527 </dependencies>
528
5708 ¢rennrtings

Figure8: Adding Dependencies in pom.xml

9. After successfully adding the required dependencies, now in the module-info.java,
add (requires com.microsoft.onnxruntime and requires org.json) as shown in the
Figure9. Comment out com.google.gson if it throws error in module-info.java

=g L BiINiF O AUV F GV SS AP ARE T B F Ty A
% Package Explorer x Sle 8 =0 [l cloudsimplus/pom.xml A7 module-infojava > [ Mainjava 71 SmartBrokerjava
> # org.cloudsimplus.power.models 1 module cloudsimplus {
> i# org.cloudsimplus.provisioners 2 requires ch.qgos.logback.classic;
> org.cloudsimplus.resources 5 //FE?UIPES com.google.gson;
> # org.cloudsimplus.schedulers - requires gommons.mathi;
: 9 mp s requires static lombok;
> &8 org.cloudsimplus.schedulers.cloudlet 6 requires org.apache.commons.collections4;
> j# org.cloudsimplus.schedulers.cloudletnetwork 7 requires org.apache.commons.lang3;
> ## org.cloudsimplus.schedulersym 8 requires org.jetbrains.annotations;
> # org.cloudsimplus.selectionpolicies 9 requires org.slf4j;
> @i org.cloudsimplus.slametrics B :
> 8 org.cloudsimplus.testbeds 1 /'Iad‘_j dizse twc_’ Lines -
- 2 requires com.microsoft.onnxruntime;
s ## org.cloudsimplus.traces 5 N N
3 requires org.json;
> 8 org.cloudsimplus.traces.google 14}
> 48 org.cloudsimplus.util 15

» i org.cloudsimplus.utilizationmodels
> A org.cloudsimplus.yms
> 48 org.cloudsimplus.vms.network
> @ org.cloudsimplus.vmtemplates
> 1 module-infojava

> % src/mainfresources

> @ srcftest/java

> B src/test/resources

> B JRE System Library [JavaSE-23]

> mh Maven Dependencies

» = docs

> [ script

> B> src

Figure9: module-info.java

10. After successfully adding the required dependencies, we need to download the ONXX
models and CSV provided in the zip file (x23268336_Artifacts -
CloudSimPlus_RequiredFiles) .

e To create folder right click on the project — New — Folder — (Folder Name)

e Create a folder called models in cloudsimplus as shown in Figurel0. Place the
ONNX models (Istm_model_more.onnx &
ppo_with_Istm_cache30_bonus2_1.onnx) in the models folder

e Create a folder called data in cloudsimplus as shown in Figurel0. Place the
CSV file (access_logs_for_sim_more.csv) in the data folder.

e Similarly create folders results and logs.



w &2 cloudsimplus
> g8 src/main/java
> 2 srg/main/resources
> &8 src/testfjava
> [ src/testfresources
> = JRE System Library [JavaSE-23]
> = Maven Dependencies
~ = data
EH-| access_logs_for_sim_more.csv
> = docs
= logs
~ = models
= Istm_model_more.onnx
=l ppo_with_Istm_cache30_bonus2_1l.onnx
= results
> = script
> @ src
= target
1 _config.yml
% checkstyle.xxml
=| CNAME
=| COPYRIGHT
=| LICENSE
lombok.config

) [5;

mvnw
mvnw.crmd
pom.xxml
README.md

Figurel0: Folder creation

Bl

11. In main.java, ensure paths are properly configured to the source code. Ensure below
lines points correctly to the files:

e String IstmPath = "models/Istm_model_more.onnx™;
e String ppoPath = "models/ppo_with_Istm_cache30_bonus2_1.onnx";
e String logPath = "data/access_logs_for_sim_more.csv";

12. After verifying, in Eclipse right click the Main.java file and select run as java
application. Simulation will execute and the outputs files in CSV format will be saved
in the /results/ folder as in Figurell.

re.full.win32.x86_64_23.0,2v20250131-0604\ire\bi|

INFO  9381.82
TNFO  9381.88
INFO  9381.83
INFO 9381 .88
e INFO  9381.83
> target INFO 9381 AE: 4D

. INFO 9381.88: WD
D LR INFO ©9381.88: #C
X checkstylexmi

CNAME

o5t 2/#DC 1 Tt

Host 1/#DC 1. Shute
Host @/#DC 1. Shutc

2/4DC 1.

1/#DC 1.

on Host @/#DC 1.

COPYRIGHT
LICENSE
1

v all cCloudsim Plus entities to shutdown.

[ pomaxm
@

|
] README.md

Figurell: Output can be seen in the console

13. Configuration Parameters:
e Workloads: Set the cloudlet workload in Main.java: int[] cloudletCounts =
{20, 70, 155}; We can also change the cloudlet counts.
e Scenario Flags: PPO, LSTM, DVFS, etc. can be controlled via scenario loops
or flags in Main.java.

e Model and Data Paths: Update at the top of Main.java if you move or rename
files.



2 Result and Analysis

After running the simulation in Eclipse (Eclipse Foundation, 2025), output CSV files are
generated in the /results/ directory. To analyze these results:
e Copy the CSV files from the /results/ folder in the eclipse to the corresponding results
folder in the Jupyter Lab workspace (Project Jupyter, 2025)
e Open the jupyter lab.
e Upload and launch the provided analysis script (analyze_results.ipynb) by clicking
on “Upload Files” in Jupyter Lab.
e Click on Run - Run selected cell (or use the “Run” button in the toolbar) to execute
each cell of the notebook and visualize your results.

File Edit View Run Kemel Tabs Settings Help

. B Laund ize —
[ ] Bt C T & Launcher x analyze_results.ipynb %

v
B + XD OB » = C » Code v & Python 3 (ipykemel) O =
W/ NCI Lecture ppt / Research in Computing / ppo_lstm_madeltraining /
a
Name - Modifie Size 2 import pandas as pd 3 E N |
o -] dified i B & F
— yesterday import matplotlib.pyplot as plt
— L ! y
B - 7 analyze resultsipynb now 2521 K8 files =
“resu 1ts_w26. timizati
gy e ving.ipynb 41 minutes ago 974 KB : » G )
20r 41 M8 (- ult
1 1ts_w2@,
D Istm_cache_predictor_maore_1.h5 yesterday 1.2 MB : . =tk
D Istm_model_more.cnnx 51 minutes aga 3927 KB (&
HH ppo_task_dataset_1.csv 2 days ago 443KB : .
B ppo_task dataset 2csv 4 hours ago 31.9K8
D) ppo_trained_model.onnx 2 hours ago 21KB -
y_1i
[ ppo_trained_model.zip 3 hours ago 154.1 KB
O ppo_with_lstm_cache30_bonus2_1.0nnx 21K8 L 5
D ppo_with_Istm_cache30_bonus2_1.zip 15 days ago 153.5 KB strip()
n(),
summary_df = pd.DataFrame(summary_list)
print(summary_df)
Simple o M 4 © Python 3 (ipykemel | Idle Mode: Command @ Ln50,Col36 analyze_resulisipynb 1 [

Figure 12: Running the analyze_results.ipynb script in Jupyter Lab to analyze and summarize
CloudSim Plus simulation results.

3 Training Machine Learning models (optional)

All training scripts are implemented in Jupyter Lab (Project Jupyter, 2024). For this
research, two machine learning models were trained to optimize task offloading and caching:

e LSTM (Long Short-Term Memory): Used for predicting cache hit/miss and
user demand patterns.

e PPO (Proximal Policy Optimization): A reinforcement learning model for
resource allocation and CPU frequency scaling decisions.

1. Download python and install jupyter lab via the terminal.

2. Data Preparation: The input data for training is provided in the CSV format:
e |Istm_access _logs_more.csv for LSTM training.
e ppo_task dataset 1.csv for PPO training.

3. Model Training Steps:



To retrain the models, open the corresponding notebook in Jupyter Lab, modify data or
parameters as needed, re-run all cells, and re-export the model to ONNX. Use the new
ONNX model for simulation in CloudSimPlus.

A. LSTM Model Training:

Open the notebook (Istm_dataset_training.ipynb) in Jupyter Lab.

Load the dataset (Istm_access_logs_more.csv).

Preprocess data: Normalize, create input sequences, and split into
training/testing.

Define and train the LSTM model.

Export the trained model to ONNX format (Output:
Istm_model_more.onnx)

B. PPO Model Training:

......

COBEDODEERIN 2 £
335

Open (ppo_dataset_training.ipynb) in Jupyter Lab.

Load the dataset (ppo_task_dataset _2.csv).

Preprocess data as needed for RL training.

Define the environment and PPO agent. Train the PPO agent on the
environment.

Export the trained policy to ONNX format (output:
ppo_with_Istm_cache30_bonus2_1.onnx)

||||||

Figure1: Jupyfer |_ab

4  Repositories

e Project Source Code: https://github.com/Deekshiya/x2326833_Research_Project.qgit

x2326833_Research_Project Fri @ weih © -

8 - + - O n &

) Sacurity L insights () Sertings

eeeeeee

m

Add a README

Figurel4: GitHub Repository (GitHub, 2025).
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https://github.com/Deekshiya/x2326833_Research_Project.git
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