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Configuration Manual

Bramha Theja Gadikota
23197994

INTRODUCTION

This configuration manual provides in-depth, step-by-step instructions for installing,
configuring, and deploying all of the software, tools, and files that are necessary for the

implementation of the proposed system.

PREREQUISITES

Programming: Python, Flask
Containerization: Docker
Cloud Services: Azure ACR, AKS, AWS, ECR, EKS

Tools: VS Code, Locust, Kubernetes (kubectl)

WORKFLOW

1. Application Development:
o Implement a Flask web application with endpoints for:
0 Home page (/): Serves the main web interface.

0 Start CPU Load (/start-load): Initiates CPU stress testing with optional
duration and core configuration.

0 Stop CPU Load (/stop-load): Stops ongoing stress testing.
0 Status (/status): Checks if CPU stress testing is running.

o Use threading and multiprocessing for parallel stress simulation across all
CPU cores.

2. Containerization:



o Create a Dockerfile to package the Flask application into a container ima

0 Include necessary dependencies, Python environment,
application files.

0 Expose the application on port 5000.
o Build and test the Docker image locally.
3. Azure Deployment:

o Azure Container Registry (ACR):

ge.

and

0 Push the Docker image to ACR for centralized image management.

o Azure Kubernetes Service (AKS):

0 Deploy the application to an AKS cluster.

4. AWS Deployment:

o Elastic Container Registry (ECR):

0 Push the Docker image to ECR for centralized image management.

o Elastic Kubernetes Service (EKS):
0 Deploy the application to an EKS cluster.
5. Locust:

o Load Test

IMPLEMENTATION
CONTAINERIZATION

Dockerfile:



File Edit Selection View Go Run Terminal Help

EXPLORER Readme.txt # Dockerfile X

v WEBAPP

> _pycache_ hon:3.9-slim

> ebextensions
> templates WORKDIR  /app
> yaml files
® app.py COPY . /app
». cmd_containerreg.ps1
& Dockerfile RUN pip install --no-cache-dir -r requirements.txt
# locustfile.py
Readme.txt

£ requirements.txt

Docker Build Commands:

Build Docker Image:

docker build -t cpuloadgenflask .

Run Docker Locally: docker run -p
5000:5000 -d cpuloadgenflask flask run
AZURE DEPLOYMENT

Azure Container Registry (ACR) Login
to ACR:

az acr login --name cpuloadgenacr

Push Docker Image: docker tag cpuloadgenflask
cpuloadgenacr.azurecr.io/cpuloadgenflask docker push

cpuloadgenacr.azurecr.io/cpuloadgenflask



Azure Kubernetes Service (AKS) Connect
to Cluster:

az aks get-credentials --resource-group cpuloadgenrg --name cpuloadgenaks --

overwriteexisting

Deploy to AKS:

kubectl apply -f deployment.yaml



! serviceyaml X

!' serviceyaml > {} spec > {} selector > (4 app

n: vl

LoadBalancer

t: 80

kubectl apply -f service.yaml

kubectl get service flask-service

e
NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE

flask-service NodePort 10.100.237.2 <none> 80:30007/TCP 14d

AWS DEPLOYMENT
Elastic Container Registry (ECR) Login
to ECR:

aws ecr get-login-password --region eu-west-2 | docker login --username AWS --

password-stdin 820242902892.dkr.ecr.eu-west-2.amazonaws.com



Push Docker Image:

docker tag cpuloadgenflask:latest 820242902892.dkr.ecr.eu-west-

2.amazonaws.com/cpuloadgenecr:latest

docker push 820242902892.dkr.ecr.eu-west-2.amazonaws.com/cpuloadgenecr:latest

Elastic Kubernetes Service (EKS) Create
EKS Cluster:

eksctl create cluster --name cpuloadgeneks-cluster --version 1.31 --region eu-west-2 -
nodegroup-name linux-nodesl --node-type t3.medium --nodes 3 --nodes-min 1 --

nodesmax 10 —-managed

Connect to Cluster:

aws eks update-kubeconfig --name cpuloadgeneks-cluster

Deploy to EKS:



deployment.yaml X

aml > B3

.ecr.eu-west-2.amazonaws.com

kubectl apply -f deployment.yaml --validate=false

! serviceyam! X

kubectl apply -f service.yaml --validate=false

kubectl get service flask-servicel



NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE

flask-servicel LoadBalancer 10.100.211.170  al4e82085a0acdbabaf0dfb4ga38abBo-1898328803. eu-west-2.elb.amazonaws.com  80:32015/TCP  6dbh

INSTALLATION OF MONITORING AND VISUALISATION TOOLS

Created a kubernetes service of Grafana and Prometheus using YAML file. GRAFANA

grafana_deployment1.yaml X
{} spec > {} template > {} spec > [ Jvolumes > {} 0

op: grafana

el

kubectl apply -f grafana_deploymentl.yaml



kubectl apply -f grafana_servicel.yaml

kubectl get service grafanal

WE TR (USERP BRWD T T omy .

|
grafanal  LoadBalancer 10.100.26.1%  alcadb3250a42ala38cdd%efAbebfe- 163615779, eu-vest-2.e1b.anazonaws.con  80:31%4/TCP  6adh

PROMETHEUS



kubectl apply -f prometheus_deploymentl.yaml

! prometheus_servicel.yaml X

ml > B39 apiVersion

kubectl apply -f prometheus_servicel.yaml kubectl get service prometheus

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE

pronetheus  LoadBalancer 10.100.180.139  a828207e0a9474c66872e35ba%8d30e2-1355634064  eu-west-2.elb. anazonaws.con  80:31082/TCP  bdSh
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GET ALL RUNNING SERVICE

kubectl get svc -n default

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
flask-service  NodePort 10.100.237.2  <none) 80:30007/TCP 154
flask-servicel LoadBalancer 10.100.211.170  al4e82085a0acdbabaf09ba9438abB0-1898328803. eu-west-2.elb.amazonaws.com  80:32015/TCP  6doh

/
/

grafana NodePort 10.100.62.97  <none) §0:32000/TCP  bdoh
/

grafanal LoadBalancer 10.100.26.196  alcd4b@35250ad2d1a%98cdd9etdbebre-1636237739.eu-west-2.elb. anazonaws.con  80:31949/TCP  6dSh
kubernetes (lusterIP 10.100.0.1 <none> 443/TCP 154
pronetheus LoadBalancer 10.100.180.139  a828207e0a9474c66872035ba98d30e2-1355634064. eu-west-2.elb, amazonaws.con  80:31082/TCP  6dSh

LINEAR MODEL FOR CPU RESOURCE SCHEDULING

f linear_cpu_prediction():

from sklearn.linear_model import LinearRegression
from sklearn._.metrics import mean_squared_error

model = LinearRegression()
model . fit(X _train, y train)

y_pred = model_predict(X_ test)
n_squared_error(y_test, y pred)
Squared Error: {mse}")

f schedule_pod():
f schedule pod_ resource():
n linear_cpu_prediction()
predi predicted memory = schedule pod_ resource()

: {predicted_cpu}m™)
print(f”P =m Usage: {predicted _memory}Mi™)

pod = client_V1Pod(
metadata=client.V1ObjectMeta(name="novelty-pod"”),
spec=client.V1PodSpec/(
containers=

client.ViContainer(
name= container”™,

image =
resources -V1ResourceRequirements(

f"{predicted cpu}m”,
f"{predicted_ memory}Mi"”
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