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1 Purpose & Scope

This configuration manual provides information about the sequential procedure of setting up,
configuring and implementing the artefact, which was developed as part of the MSc Research
Project. The artefact helps to reproduce the Reinforcement Learning (RL) load-balancer to
support live cloud streaming workloads using the CloudSim Plus simulation tool and two RL
algorithms, Proximal Policy Optimization (PPO) and Deep Q-Network (DQN). The manual is
such that it allows one to reproduce the experimental setting and the outcomes by any end user.
This document has the following sections related to system requirements, dependencies,
installation, configuration, execution, and troubleshooting.

2 Environment Matrix

Table 1: System Requirements

Area Required / Used Version(s) Notes

OS Windows 10/11 or Ubuntu ~ Any modern CPU: no GPU
22.04 LTS required

Java JDK Java 8 (1.8.x) For CloudSim Plus

compatibility

Build tools Eclipse IDE 2025-06 M1,  IDE for using CloudSim
Jupyter notebook, Visual Plus, training the model and
Studio Code. python development.

Python 3.10.x For predictor + SB3

Python libs gym (0.26.x), stable- See requirements.txt
baselines3 (2.x), numpy,
pandas etc.

Networking No TCP port required Predictor uses stdin/stdout

pipe



3 Project Dependencies

3.1 CloudSim Plus

e Version: 6.3.0
e Included in artefact: /lib/cloudsimplus-6.3.0.zip
e File size (local): 16.9 MB

3.2 Python environment

e Predictor relies on Gym + SB3 models trained on the dataset.
e From the requirements.txt file you can see the list like this, gym==0.26. *, stable-
baselines3==2. *, etc.

4 Artefact Layout

/Project Artefact

/java
WorkloadSimulation.java
TestingTrainedModel.java

/lib
(cloudsimplus-6.3.0.zip)

/python
streaming_env_multi_vm.py
predict_server.py
requirements.txt

/data
TrainingDataset.csv

/models
ppo_streaming multiVM _final fixed.zip
dgn_streaming multiVM _final fixed.zip

/notebooks
PPOFinal.ipynb
PPOLoop.ipynb
DQNFinal.ipynb
DQNLoop.ipynb

/outputs
Final Results.ipynb
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5 Installation Instructions
1. Install Java JDK and set JAVA_ HOME.
2. Install Python 3.10.

3. Install Eclipse IDE, Visual Studio Code, Jupyter Notebook.



4. Clone/download the CloudSim Plus project.
5. Import the project into Eclipse like shown in Figure 1.

- - -

- eclipse-workspace - cloudsim-plus-
File Edit Source Refactor Mavwvi
- < B:we 4
59 Project Explorer =

> el cloudsim-plus

= cloudsim-plus-benchmarks

=7

I—d’i [

>
> cloudsim-plus-examples
>

= cloudsim-plus-testbeds

Figure 1: CloudSim Plus Project

6. Create a Python virtual environment and install dependencies using requirements.txt file.

6 Running the Artefact

6.1 Offline Training Phase

1. Run the WorkloadSimulation.java file in this directory, \cloudsimplus-6.3.0\cloudsimplus-
6.3.0\cloudsim-plus-examples\src\main\java\org\cloudsimplus\examples\ to generate a dataset
called TrainingDataset.csv. On a successful run, the output console will be shown as Figure 2.

[#1 Problems @ Javadoc [EL Declaration B Console x (D) Eclipse IDE for Java Developers 2025-08 M2 x %‘ x bl & @| = ~N~=0
<terminated > WorkloadSimulation [Java Application] C:\Program Files\Java\jdk1.8.0_211\bin\javaw.exe (10-Aug-2025, 2:59:27 pm — 2:59:41 pm elapsed: 0:00:13.914) [pid: 18516]

Tl U SLnmui@CLun. WU i <

INFO CloudInformationService®: Notify all CloudSim Plus entities to shutdown.

DEBUG DeferredQueue >> max size: 2 added to middle: @ added to tail: 41
Dataset generation completed: TrainingDataset.csv |

Figure 2: Simulation Output

2. Use the streaming_env_multi_vm.py file to create a gym compatible python environment to
train the RL models by integrating with the generated dataset.

3. Use this streaming_env_multi vm.py file to train the PPO model in 2 stages. In the first
stage, run the PPOLoop.ipynb file in a Jupyter notebook cell. In the second stage, run the
PPOFinal.ipynb fine in a another Jupyter notebook cell. And save the trained model as a
ppo_streaming multiVM_final fixed.zip file. On successful training the output will be shown
as Figure 3.

I policy gradient loss | ©.080366 I
| value loss | 2.82 |

[ Training complete. Model saved as 'ppo streaming multivM final fixed.zip'

Figure 3: PPO Training Output



4. Use this streaming_env_multi_vm.py file to train the DQN model in 2 stages. In the first
stage, run the DQNLoop.ipynb file in a Jupyter notebook cell. In the second stage, run the
DQNFinal.ipynb file in a another Jupyter notebook cell. And save the trained model as a
dgn_streaming multiVM _final fixed.zip file. On successful training the output will show as
Figure 4.

Using cpu device
Logging to ./dqn_streaming tensorboard fixed/DQN 1
4 Training complete. Model saved as 'dgn_streaming multivM final fixed.zip'

Figure 4: DQN Training Output

6.2 Online Evaluation Phase

1. Use the predict_server.py file to make integration between the simulation environment and
the trained RL models.

2. Run the TestingTrainedModel.java file in this directory \cloudsimplus-6.3.0\cloudsimplus-
6.3.0\cloudsim-plus-examples\src\main\java\org\cloudsimplus\examples\ to validate the RL
models using predict_server.py file. Give program arguments names to run the file with the
required model, like PPO, DQN or RANDOM as shown in Figure 5. And change the path
accordingly in the predict_server.py file as shown in Figure 6.

& Run Configurations [a=] =

Create, manage, and run configurations

Variables...

variables...

Show Camman d Line
Filter matcl hed 14 of 29 items

@ [ Run || Clese

Figure 5: Program Arguments

b

MODEL_TYPE
MODEL_PATH ppo_streaming_multivM final fixed.zip"

Figure 6: Model Type and Path

3. On a successful, run the output will show as Figure 7. Simulation results will be generated
into a CSV file named according to the different models. For example, a
model eval by profile dgn _multivm.csv file in the artefact.



INFO CloudInformationService@: Notify all CloudSim Plus entities to shutdown.

DEBUG DeferredQueue >> max size: 2 added to middle: @ added to tail: 22
Scenario: Heavy | Mode: RANDOM | Tteration: 99 | WM: 2 | Latency: 7.008 s | Energy: 0.000408 kiWh | Jitter: @.144 s | Throughput: 342.857 M
Validation completed. Results saved to model eval by profile_random multivm.csv

Figure 7: Evaluation Qutput

4. Use the Final Results.ipynb file to analyze and compare the performance of each model
using graphs.

Note: Make sure all the files are on the same path.
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