===y

)
National
Collegeof

[reland

Configuration Manual

MSc Research Project
Cloud Computing

Pravin Ravindran Shanmugam
Student ID: x23186607

School of Computing
National College of Ireland

Supervisor: Shivani Jaswal



‘-—
National College of Ireland \ National

College
Ireland

MSc Project Submission Sheet
School of Computing

Student Name: Pravin Ravindran Shanmugam

Student ID: X23186607
Programme: MSc in Cloud Computing.......c.cccceeeeeviveennn. Year: 2024
Module: Research

PrOJECE. e e
Lecturer: Shivani Jaswal
Submission Due
Date: 28.01.2025... e
Project Title: Improvement of Intelligent Task Prediction and Computation

Offloading towards mobile-edge cloud computing.
Word Count: 907 Page Count: 10..........cccoooiiiiiiicce e,

I hereby certify that the information contained in this (my submission) is information
pertaining to research I conducted for this project. All information other than my own
contribution will be fully referenced and listed in the relevant bibliography section at the
rear of the project.

ALL internet material must be referenced in the bibliography section. Students are
required to use the Referencing Standard specified in the report template. To use other
author's written or electronic work is illegal (plagiarism) and may result in disciplinary
action.

Signature: Pravin Ravindran Shanmugam

Date: 28.01.2025

PLEASE READ THE FOLLOWING INSTRUCTIONS AND CHECKLIST

Attach a completed copy of this sheet to each project (including multiple | o
copies)

Attach a Moodle submission receipt of the online project O
submission, to each project (including multiple copies).
You must ensure that you retain a HARD COPY of the project, O

both for your own reference and in case a project is lost or mislaid. It is
not sufficient to keep a copy on computer.

Assignments that are submitted to the Programme Coordinator Office must be placed
into the assignment box located outside the office.

Office Use Only

Signature:

Date:

Penalty Applied (if applicable):




Configuration Manual

Pravin Ravindran Shanmugam
Student ID: x23186607

AWS SageMaker Setup with S3

First, make sure your AWS account — be it your private account or college’s one — is functional.
If you do not have an account on AWS, then first, register for one. Configure the necessary
IAM roles with the necessary permissions, such as:

AWS Generate Policy should be used when creating new ones. You can add new policies to

build policies with an explicit ARN for any service and principle. Be certain to do this for all

resources; if not, utilize the edit option in policy to change each certain policy as you deem fit.
AWS Policy Generator

The AWS Policy Generator is a tool that enables you to create policies that control access to Amazon Web Services (AWS) products and resources. For more information about
policies, see key concepts in Using AWS Identity and Access Management. Here are sample policies.

A Policy is a container for permissions. The different types of policies you can create are an IAM Policy, an S3 Bucket Policy, an SNS Topic Policy, a VPC Endpeint Policy, and ar
Queue Policy.

Select Type of Policy |s3BucketPolicy v

A statement is the formal description of a single permission. See a description of elements that you can use in statements.

Effect @Allow () Deny
princpal [

= All Services
Actions 2 Action(s) Selected + [ All Actions ("=")
Amazon Resource Name (ARN) |[a
ondi
Add Statement
You added the following statements. Click the button below to Generate a policy.
Principal(s) Effect Action Resource Conditions
Allow - s3:CreateBucket arn:aws:s3:::x23186607 None

« s3:DeleteBucket

A policy is a document (written in the Access Policy Language) that acts as a container for one or more statements.

Fig. 1: Policy generation

This way you can paste it to include the specific services once the policy has been generated.
1. SageMaker Execution Role:

Wherever SageMaker will be utilised, this position should be able to communicate with the
S3 buckets. Make careful to define execution roles for every S3 bucket if you are utilising more

than one. The prototype for the authorization of the current S3 bucket included with a particular
S3 bucket from the available permission option is shown in the image below.



Bucket policy Edit ) Del

The bucket policy, written in JSON, provides access to the objects stored in the bucket. Bucket policies don't apply to objects owned by other accounts. Le
more [2

() Public access is blocked because Block Public Access settings are turned on for this bucket
To determine which settings are turned on, check your Block Public Access settings for this bucket. Learn more about using Amazon S3 Block Publir
Access [2

{ O
"Version": "2012-10-17", =
"Statement": [

{
"Effect": "Allow",
“Principal": {
"AWS": "arn:aws:iam::816069168715:role/service-role/AmazonSageMaker-ExecutionRole-20241011T111399"
)

"Action”: [
“s3:GetObject”,
"s3:"

1

“Resource": "am:aws:s3::x23186607/mobile_edge_dataset.csv"

}
1
}

Fig. 2: S3 Bucket Policy Access

AmazonSageMaker-ExecutionRole-20241011T111399 ..

SageMaker AWS

Summary
Creation date ARN
Ottober 11, 2024, 11:13 (UTC+01:00) Q) arm:awsiam:515063165715:role/service- role/AmazanSageMaker-ExecutionRole- 2024101 17111339
Last activity Maxi on duration
1 hour
Permissions | Trust relationship: Tags | LastA d  Revok
Permissions policies (6] i C) (_ simulate [3 Add permissions ¥
You can attach up to 10 managed policies.
Filter by Type
Q Al types v 1 @
Policy name (2 a | Type v | Attached entities v
a8
] 1
1
1
3
5] a ' o
s3 10 Copy JSON Edit 7

Fig. 3: Execution Role Permission for SageMaker

Environmental Setup

Python: Make sure that the python has been installed in your computer. Depending upon
whether Python is not installed in the computer, able to install and download Python available
from the official web site. In the case of observation, follow the instructions based on your
requirement. If you have already done that, please use the code below to check if the suitable
version have been installed:

C:\Users\pravi>python --version C:\Users\pravi>pip show scikit-learn

Name: scikit-learn
Version: 1.2.2

Python 3.11.5
Fig. 6: Check Python and Scikit VVersion



https://www.python.org/downloads/

Next check the scikit learn is install with 1.2.2 version since verify the deployed model’s scikit
learn version and machine’s installed version are same.

Scikit Learn 1.2.2

Libraries: Please ensure to install all the necessary libraries for python as described in the fig.
1.

# Import necessary Libraries

import numpy as np

import matplotlib.pyplot as plt
import seaborn as sns

import xgboost as xgb

import joblib

import os

Fig. 7: Import Python libraries

SageMaker:

1. Notebook Instance: The Jupyter instances Notebook configuration is basic to design,
training and utilize model in SageMaker, as has been illustrated in fig. 8 first steps leading
to the creation of a new notebook have to be undertaken.

Amazon SageMaker > Notebook instances > Create notebook instance

Create notebook instance

Amazon SageMaker provides pre-built fully managed notebook instances that run Jupyter notebooks. The notebook instances
include example code for common model training and hosting exercises. Learn more [2

Notebook instance settings

Notebook instance name

‘ x23186607_Task_Offloading

Maximum of 63 alphanumeric characters. Can include hyphens (-), but not spaces. Must be unique within your account in an AWS Region
Notebook instance type

‘ mlt3.medium v |

Platform identifier Learn more [%

‘ Amazon Linux 2, Jupyter Lab 3 v |

» Additional configuration

Permissions and encryption

1AM role
Notebook instances require permissions to call other services including SageMaker and S3. Choose a role or let us create a role with the
AmazonSageMakerFullAccess IAM policy attached

‘ AmazonSageMaker-ExecutionRole-20241011T111399 v

‘ Create role using the role creation wizard [%

Root access - optional
@ Enable - Give users root access to the notebook

() Disable - Don't give users root access to the notebook
Lifecycle configurations always have root access

Fig. 8: Notebook Instance using SageMaker



For extended user interface, We can utilize the SageMaker Home console. In fact, once an
instance has been created one can be able to see the status as Running. The specific reminder |
have is always ensure you have stopped all the running services before turning it off.

Notebook instances Git repositories
Notebook instances info Actions v Create notebook instance
Q, Search notebook instances ‘ 1 o]
Name v Instance Creation time v Status v Actions
@] Task-Offloading ml.t3.medium 11/12/2024, 8:14:48 PM @ InService Open Jupyter | Open JupyterLab

Fig. 9: InService Notebook Instance

2. Loading of Dataset from S3: With generally setting region and the name of the bucket
you can access to store the data and to read dataset from that storage cloud.

region = boto3.Session().region_name

sagemaker_session = sagemaker.Session()
role = sagemaker.get_execution_role()

print(f"AWS Region: {region}")
print(f"Rolefrn: {role}")

AWS Region: us-east-1
Rolefrn: arn:aws:iam::816869168715:role/AWS-Sagemaker-ExecutionRole-816069168715

2. Let's Look at the dataset Stored in S3 utilized by its name

» mobile_edge_dataset.csv is the dataset file taken from kaggle and used in this model, its a various task category details dataset

» The dataset management is managed by AWS S3 Bucket on cloud.

# Stored data Bucket name & file name
bucket_name = 'x23186607"
file_key = 'mobile_edge dataset.csv’

s3 = boto3.client('s3")

prefix = 'task-offleoading’ # Folder in 53

csv_obj = s3.get_object(Bucket=bucket_name, Key=file key)
body = csv_obj['Body']

csv_string = body.read().decode( utf-8")

# Load the dataset into a pandas dataframe
data = pd.read_csv(5tringIO(csv_string))

data
. CPU_Usage Memory_Usage Battery Level CPU_Capacity Available_Memory Network Latency
Device ID %) %) ) Server_ID ) %) (ms) Task_Type
0 1 61 83 49 2 64 85 20 Sensar

Qa Sa a5 Imana

Fig. 1d: Loadigng of Dgataset frorgr; S3to beqused eFltirer



3. Model Training and Deployment of Endpoint: The following code snippet is responsible
for the model training job as well as creation of the endpoint configuration. Use the code
below.

s3_train_path = sagemaker_session.upload data(path='train.csv’, bucket=bucket name, key prefix='train’)
# Define SKlearn estimator for RandomForest model
sklearn estimator = SKLearn(
entry_point="train_rf.py’, # Specify the correct file name here
instance_type='ml.m5.large’,
framework_version="1.2-1', # Use the closest supported version
role=role,
sagemaker_session=sagemaker_session,
hyperparameters={
“n_estimators’: 100,
*max_depth’: 10,
*random_state’: 42
}
)

# Fit RandomForest model using SKlearn estimator on SageMaker
sklearn_estimator.fit({ train’: s3_train_path})

# Local model training for comparison: Logistic Regression and XGBoost|
# Logistic Regression

log_reg_model = LogisticRegression(random_state=42, max_iter=2000)
log_reg_model.fit(X_train, y_train)

y_pred_log_reg = log_reg_model.predict(X_test)

accuracy_log reg = accuracy_score(y_test, y_pred_log reg)

# XGBoost

xgb_model = XGBClassifier(eval metric='logloss’, random state=42)
xgb_model.Fit(X_train, y_train)

y_pred_xgb = xgb_model.predict(X_test)

accuracy_xgb = accuracy score(y_test, y pred xgb)

# RandomForest (for local testing only)
rf model = RandomForestClassifier(n_estimators=10@, max_depth=10, random state=42)
rf_model.fit(X_train, y_train)

INFO: sagemaker:Creating training-job with name: sagemaker-scikit-learn-2024-11-38-13-47-84-830

2024-11-30 13:47:05 Starting - Starting the training job...

2024-11-30 13:47:19 Starting - Preparing the instances for training...

2024-11-38 13:47:53 Downloading - Downloading input data...

2024-11-30 13:48:18 Downloading - Downloading the training image..... 2024-11-30 13:49:15,060@ sagemaker-containers INFO
ainer.training

Fig. 11: Job of Model Training

After the training of the task have been finished, the model is ready for deployment.

# Deploy the trained RandomForest model

predictor = sklearn_estimator.deploy(
initial_instance_count=1,
instance_type="ml.m5.large’

# Define helper function to preprocess and make predictions with the deployed model
def predict with_sagemaker{predictor, data):
response = predictor.predict(data)

return response

# Prepare test data for prediction (using the same scaling and feature encoding)
y_pred_rf = predict_with_sagemaker(predictor, X_test)

accuracy_rf = accuracy_score(y_test, y pred rf)

# Display accuracy comparison

print(f"Logistic Regression Accuracy: {accuracy_log_reg}")
print(f"XGBoost Accuracy: {accuracy_xgb}")
print(f"RandomForest Accuracy (SageMaker): {accuracy_rf}")

INFO:sagemaker:Creating model with name: sagemaker-scikit-learn-2024-11-30-13-49-52-663
INFO:sagemaker:Creating endpoint-config with name sagemaker-scikit-learn-2024-11-38-13-49-52-663
INFO:sagemaker:Creating endpoint with name sagemaker-scikit-learn-2024-11-30-13-49-52-663

—————— lLogistic Regression Accuracy: ©.49166666666666664

XGBoost Accuracy: ©.525

RandomForest Accuracy (SageMaker): 8.5333333333333333

Fig. 12: Model deployed as endpoint for further usage.

Eclipse & iFogSim Setup:

1. Download Eclipse IDE in your System using specified link:

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



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

(x
\ E C L I p S E Projects  Working Groups Members More ~

Package

Eclipse Instalier Eclipse Packages Eclipse Developer Builds ~

The Eclipse Installer 2024-09 R now includes a JRE for macOS, Windows and Linux

Try the Eclipse Installer 2024-09 R

The easiest way to install and update your Eclipse Development
Environment. " « Compare & Combine

RELATED LINKS

& 1,334,534 Installer Downloads
. 545,730 Package Downloads and Updates

Eclipse IDE 2024-09 R Packages

Eclipse IDE for Enterprise Java
and Web Developers

530MB 262,429 DOV

MORE DOWNLOADS

Windows

Fig. 13: Download Eclipse

For the purposes of this simulation, Eclipse IDE for Java Developers is the recommended
option; select the appropriate version of Eclipse, Windows, MacOS or Linux compatible to
your system.

1. With this download button, people can download the one that required.

E C L I P S E Projects Supporters Collaborations Resources The Foundation

Home » Downloads » Eclipse downloads - Select a mirror

All downloads are provided under the terms and conditions of the Eclipse Foundation Software User Agreement unless otherwise

specified.
& Download

Download from: Netherlands - LiteServer (https)
File: eclipse-instjre-win64.exe SHA-512

>> Select Another Mirror

Fig. 14: Install Eclipse

N

Install Eclipse:

After running the installer select Eclipse IDE for Java Developers.

Once that is done, launch the Eclipse tools.

Select and obtain a directory for your work that will act as the workspace.

w

2. Configure the environment for Java development

1. Verify that the Java Development Kit (JDK) have been installed on your computer:
Available here : Download JDK.
2. Verify Java in Eclipse:

e Goto Window > Preferences > Java > Installed JREs.
e Add and select your installed JDK if it is not listed.


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

3. Download iFogSim from GitHub

1. Go to the iFogSim GitHub repository: iFogSim GitHub.
2. Click Download ZIP to download the repository.
3. Extract the ZIP file to a folder on your local machine.

Cloudslab / iFogSim QT

© issues W Il Pullrequests 3 (@ Actions [ Projects (@ Security | Insights

i iFogSim  pusiic @ Watch 16 ~ Y Fork 96
B min -« P 2s0nbe © 11 a ot NPT About
Local Codespaces The iFogSimToolkit (w
§ mgoudarzioo EAD}
() clone @
ide e
HTTPS  SSH  GitHub CUI
dota
W Louds1ab Qo .
jars I & = & M Dy
mechanisms are adde
out/production/iFogsim:
m w
output 41 o ith GitHub Desktop .
esul - =
result: ! Download ZIP
fr 143
J ® 16watct
pol I ¥ 96 fork
O gitig s
Y READMEmd te README.m ! Releases 1
Y iFogsimz.imi ripts o and ready to work © v200 (Latest
[0 README # =

iFogSim2 (The New Version)

Fig. 15: iFogSim Git Repo
4. Import iFogSim into Eclipse

1. Open Eclipse IDE.

2. Select File - Import - Existing Projects into Workspace.

3. On the import wizard:
o Select the folder where you extracted the iFogSim repository.
o Ensure the projects are listed and selected.

4. Click Finish to import iFogSim into your workspace.

5. Build and run iFogSim

1. Import the source project and the source plugins into Eclipse; Eclipse should build
these two automatically.

Verify the build:

This is important to check that there are no mistakes on the Problems view.

Run an example simulation:

Visit a sample Java file for instance org.fog.test.perfeval.x23186607.java.

Form a right click on the file select run as > java application.

© ks wN


https://github.com/Cloudslab/iFogSim

= eclipse-workspace-new - iFog! n/iFog /org/fog/test/perfeval/x23186607 java - Eclipse IDE
File Edit Source Refactor Navigate Search Project Run Window Help
0 - O e -0~ Q- AU HG SO 5~ - -GS - =1
12 Package Explorer x B %l § = O [1x23186607java > (5] ModulePlacem..  [5) ModulePlacen
[ ModulePlacementEdgewards.java } else { -
4] ModulePlacementMapping.java edgeTaskCount++;
. [4] MadulePlacementMobileEdgewards java }
>[4 ModulePlacementMobileEdgewardsClusterjava
- 11 Module // Log the task assignment
New = System.out.println("Task_" + (
> [ Placem
[0 Placem Open 3 // Increment the load of the 1
i# org.fog.pc Open With > targetDevice.incrementload(@.¢
. i org.fog.sc Open Type Hierarchy F4 System.out.println(“Updated Lc
# org.fogte Show In Alt+Shift+W > }
v o t‘a'rgéfuz‘_ts‘ Show in Local Terminal > // Log task counts
> & Cardig ® < cortac System.out. println("Sumnary of Ta:
i1 Cardier [{ opy s System.out.println("Tasks assignec
5] ClothM i Copy Qualified Name System.out.println(”Tasks assignec
» i) Crowd! [y Paste Ctrl+V 1
- [ DENSF
{f s
. ii FCF5_S * Delete Delete private static List<Integer> adjustPre
, @ Heslth s List<Integer> adjustedPredictions
5 i il : :
& Micros Build Path > 150 FogDevice edgeDevice — fogDevices.
il Microst Source Alt+Shift+5 » 35 FogDevice cloudDevice = fogDevices
> &l Micros: Refactor Alt+Shift+T >
+ [1) TaskOft System.out.println("Debug: Current
. 43 Transla £ Import
. @ Transla & Export.. for (int i = @; i < predictions.si
@ Transia : int predictedDevice = predicti
5 Transla Sourey g
+ 1 TwoAp Refarencss > B Console x
- [ VRGarr . 5 <terminated > x23186607 [Java Application] C\Users\rajar\.p2\p
. ) x22239 ratier Task 8: Original Prediction = Edge, Adjusted Pr
[ x23186 & Refresh = Task 9: Original Prediction = Cloud, Adjusted P
Anpl Task 1@: Original Prediction = Cloud, Adjusted
4-4‘ f"""‘ Assign Working Sets. Debug: Current Load After Adjustment - Edge: @.
& org.fogut Step 4: Reassigning tasks based on adjusted pre
. orgfogut % Coverage As > E A i ey S °
© G resources @ RunAs > [0 1Java Application Alt+Shift+X, )
1 . > d
a T"'dz e buGAs Run Configurations.
est_Di Restore fi L 1l Hist: e . .
o B seripts estare fram Local Histary. Task_3 assigned to device: edge-1
B " PyDev ? Updated Load for edge-1: ©.39999993999999997
B simulaf T > Task_4 assigned to device: edge
> 63 topalagie Compare With 5 Updated Load for edge-1: ©.44999999999999996
@ executeTu Task_5 assigned to device: edge-1
151 executeTu RN ? Updated Load for edge-1: ©.49999999999999994
. = Refersnced L @ GitHub > Task_6 assigned to device: edge-1
, iFogSim-mai Configure N Updated Load for edge-1: 8.5493999399999999

Fiijure 16: iFogSim Results
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