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1 Prerequisite

This is a guide that describes the configuration and run the entire CI/CD Benchmarking
project. The steps should be followed in that order to complete the infrastructure, pipeline,
metrics API, and dashboard configuration.

1.1 Local Machine Requirements

1.1.1 OS: Windows/ Linux / macOS
1.1.2 RAM : 8 GB minimum

Tools Needed
1.1.3 Python 3.11
1.1.4 Git
1.1.5 Docker and Docker Compose
1.1.6 Terraform
1.1.7 AWS CLI v2

2  AWS Requirements

One AWS account
Admin permission for:
2.1 EC2
2.2 VPC
2.3 Subnets
2.4 IAM
2583

3 AWS & Terraform Setup
3.1 Configure AWS CLI

aws configure

Enter : AWS Access Key — From the secrets Manager
AWS Secrets Key — From the secrets Manager
Default region (eg. eu-west-1)

Verify : aws sts get-caller-identify

3.2 Configure AWS CLI

Create a folder : ci-benchmark-infra/
Add : provider.tf
Provider “aws” {
Region = “eu-west-1

/
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Main.tf (VPC, Subnets, Internet Gateway, EC2)

data "aws_vpc" "default™ {
default = true
¥

data "aws_subnets™ "default" {
filter {
name "vpc-id"
values data.aws_vpc.default.id

resource "aws
name
description A and SSH from my IP"
vpc_id

ingress {
from_port
to _port
protocol
cidr_blocks

ingress {
from port
to port
protocol
cidr_blocks

¥

egr

from_port

Figure 3.2.1

3.3 Deploy AWS Infrastructure

terraform init
terraform plan
terraform apply -auto-approve

Save the EC2 Public IP

4 Configure the EC2 Server



SSH into EC2:

Ssh -i “key.pem” ubuntu@EC2 PUBLIC IP

5 Install Docker on EC2

Sudo apt install

Sudo apt install docker.io -y
Sudo systemctl enable docker
Sudo usermod -aG docker ubuntu

6 Install Jenkins on EC2

Sudo apt install openjdk-17-jre -y

Wget -q -o — https://pkg.jenkins.io/debian/jenkins.io.key | sudo apt-key add -
sudo apt install Jenkins -y

sudo systemctl start Jenkins

Open Jenkins UI: http://EC2_PUBLIC_IP:8080

Install: Pipeline plugin
Git plugin
Docker plugin

7  Setup the Metrics API(FastAPI/ Django)

Clone the project from Github:

git clone - https://github.com/nirmal7030/CI-CD-Benchmark-Dashboard.git
cd metrics-api

You can install project requirements using command: Pip install -r requiremnets.txt
Command to run the API : uvicorn main:app —host 0.0.0.0 —port 8000
Test : curl http://EC2_PUBLIC_IP:8000/api/metrics/ping

8 Build the Docker Image


https://pkg.jenkins.io/debian/jenkins.io.key
http://ec2_public_ip:8080/
https://github.com/nirmal7030/CI-CD-Benchmark-Dashboard.git
http://ec2_public_ip:8000/api/metrics/ping

oython:3.11-s1im

ENV PYTHONDONTWRITEBYTECODE=1
PYTHONUNBUF FERED=1

RUN apt-get update && apt-get install -y
build-essential
& rm -rf /var/lib/apt/lists/*

DIR /app

COPY requirements.txt /app/
RUN pip install --no-cache-dir -r requirements.txt

. /app/

RUN chmod +x /app/entrypoint.sh

ENV DJANGO SETTINGS MODULE=webapp.settings
DEBUG=©
ALLOWED HOSTS="*"

EXPOSE 8000

ENTRYPOINT ["/app/entry

Figure 8
Navigate to the Django folder :

Docker build -t metrics-api .
Docker run -d -p 8000:8000 metrics-api

9 Configure The Metrics Dashboard



Clone repository: git clone https://github.com/nirmal7030/CI-CD-Benchmark-Dashboard.git

Cd dashboard

Install Node package: npm install

From the configuration load API endpoints export const: export const API URL =
http://EC2_PUBLIC_IP:8000/api/metrics;

Run : npm start

Open : http://EC2_PUBLIC IP:3000

10 Configure GitHub Actions

Create: .github/workflows/ci.yml



https://github.com/nirmal7030/CI-CD-Benchmark-Dashboard.git
http://ec2_public_ip:8000/api/metrics
http://ec2_public_ip:3000/

Figure 10.1

${BUILD DURATION}s
${TEST DURATION}s"

Figure 10.2



print("S
print(

Figure 10.3

Add secrets: METRICS API = http://EC2_PUBLIC _IP:8000/api/metrics/push
GitHub is triggered through committing.

11 Jenkins Pipeline Configuration

Create a Jenkins Pipeline


http://ec2_public_ip:8000/api/metrics/push

1v pipeline {

2 agent any

3

4~ environment {

5 VENV_DIR "venv"

6 METRICS API "http://3.238.28.240/api/metrics/ingest/"

7 BENCH HEADER = "X-Bench-Key: bench-22be43e37d23fec188816928ce@df545e"
8 ¥

9

10v stages {

11v stage( 'Checkout®) {

12+ steps {

13 git branch: ‘main’,

14 url: ‘https://github.com/nirmal7e3e/CI-CD-Benchmark-Dashboard.git’,
14 url: "https://github.com/nirmal7e3e/CI-cD-Benchmark-Dashboard.git"’,
15 credentialsId: ‘github-token®
16 1
17 1
18
19v stage('Setup Python & Install deps') {
20w steps {
21v script {

22 def start - System.currentTimeMillis() / 1000

23 sh """

24 set -e

25 python3 -m venv "$VENV DIR"

26 . "$VENV_DIR/bin/activate™

27 pip install --upgrade pip

27 pip install --upgrade pip

28 pip install -r requirements.txt

29 Y

30 def end - System.currentTimeMillis() / 1000
31 env.BUILD DURATION - (end - start).toString()
32 echo "Build/Install duration (s): ${env.BUILD DURATION}"
33 }

34 }

35 }

36

37w stage('Run tests') {

38w steps {

39w script {

40 def start = System.currentTimeMillis() / 1000



40 def start - system.currentTimeMillis() / 1000
a1

42 // * Run tests but capture exit code instead of failing immediately
43~ int status - sh(

a4 script: "'

45 . "$VENV _DIR/bin/activate”

46

a7 if command -v pytest »>/dev/null 2>8&1; then

48 echo "Running tests with pytest...”

49 pytest

50 else

51 echo "pytest not found, running Django tests..."

52 python manage.py test

53 fi

54 B

55 returnstatus: true // <-- key part

56 )

57

58 // * pytest exit code 5 = "no tests collected” + treat as success
59 v if (status 5y {

60 echo "pytest found no tests, treating as success.”

61 status - @

62 1

63

64 // # any other non-zero = real failure

65 v if (status oy {

66 error "Test stage failed with exit code ${status}”

&7 1

67 }

68

69 def end - System.currentTimeMillis() / 1000

70 env,.TEST DURATION - (end - start).toString()

71 echo "Test duration (s): ${env.TEST DURATION}"

72 }

73 }

74 }

75

76 stage('Compute novel metrics (demo)') {

77 steps {

78v script {

79 double buildDur - (env.BUILD DURATION "@") as double
80 double testDur (env.TEST_DURATION "8") as double

10



80 double testDur (env.TEST_DURATION "@") as double

81

82 double lce 120.0 / (buildDur + 60.8) // higher when faster

83 double prt buildDur + testDur // total pipeline time

84 double smo 1.0 // pretend 1s secrets overhead
85 double dept - 5.0 // pretend 5s env provisioning
86 double clbc = 0.9 // pretend high consistency

87

88 if (lce < 9.0) { lce - 0.0 }

89 if (lce » 1.0) { lce - 1.0 }

90

91 env.LCE string.format("%.3t", lce)

92 env.PRT string.format("%.3t", prt)

93 env.SMO string.format("%.3t", smo)

94 env.DEPT - String.format("%.3f", dept)

95 env.CLBC - String.format("%.3f", clbc)

9

97 echo "Computed metrics » LCE=${env.LCE}, PRT=${env.PRT}, SMO=${env.SMO}, DEPT=${env.DEPT}, CLBC=%
98 )

99 1

100 }

101

102~ stage('Send metrics to dashboard') {

103v steps {

104~ script {

185 echo "[§l Sending metrics to dashboard...”

106 sh """

107 curl -X POST \\

105 echo "lil Sending metrics to dashboard...™

106 sh "

107 curl -X POST \\

103 -H "Content-Type: application/json' \\

109 -H "${BENCH_HEADER}'

118 -d "{\\"source\\":\\"jenkins\\",\\"build duration\\":${BUTLD DURATTON},\\"test duration)
111 ${METRICS_APT}

112

113 }

114 1

115 }

116 }

Figure 11.1

Add Jenkins : Metrics API = http://ec2 public key:8000/api/metrics/push
The Metrics API has to update in the link

Run job = metrics displays on the dashboard.

12 AWS CodePipeline

Create buildspec.yml:

11


http://ec2_public_key:8000/api/metrics/push

neric-metrics/push/"

"

BUILD TIME=$((END TS-START TS))
: $BUILD TIME"

> metrics_payload.json

Figure 12.1
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LINE_NAME",
UILD TIME,
\L_TESTS,

s push failed (but build will still finish)."

Figure 12.2

13 Starting the Entire Project(Run Sequence)

Once everything is configured:
13.1 Start EC2 services
Sudo systemctl start Jenkins
Docker start metrics-api

13.2 Launch Metrics Dashboard
npm start

13.3 Trigger Github Actions
Commit a small file — workflow runs.

13.4 Run Jenkins Job
Click Build Now
View Metrics — http://EC2_PUBLIC_[P:8000

13


http://ec2_public_ip:8000/

Pipeline Overview

GitHub Actions

Time-series (per run)

LCE PRT [———] SMO

Figure 13.1
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