Selenium on Azure AKS - DevOps Test
Automation

Ensuring applications are reliable and functional is crucial in the dynamic field of
software development. order to do this, test automation is essential. When
combined with Microsoft Azure Kubernetes Service's (AKS) capability, test
automation may greatly improve the scalability and efficiency of the testing process.
This blog article will discuss the process of creating a test automation application
with Selenium on Azure AKS, emphasising the problem description, the architecture
of the solution, the specifics of implementation, the difficulties encountered, and the
business advantages of this strategy.

Problem Statement

Traditional test automation setups often struggle with scalability, resource
management, and efficient parallel execution of tests. Additionally, maintaining a
consistent testing environment across various stages of development can be
challenging. As applications grow in complexity, so does the need for a robust testing
infrastructure that can adapt to changing requirements and scale seamlessly.

Solution/Architecture

The solution to these challenges lies in leveraging the capabilities of Microsoft Azure
AKS to orchestrate Selenium-based test automation.

Below is the high-level architecture of our solution:
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Figure 1 Architecture of AKS

Components:

Azure Kubernetes Service (AKS): Provides a managed Kubernetes service for
orchestrating containerized applications.

Selenium Grid: Enables parallel execution of tests across multiple browsers and
platforms.
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Figure 2 Selenium Grid



Docker Containers: Packaging the Selenium test scripts and dependencies into
containers for easy deployment.

Azure DevOps: Integration for continuous integration and continuous deployment
(CI/CD) pipelines.
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Technical Details and Implementation of Solution

Setting up Azure Kubernetes Service (AKS):

az group create —--name MyResourceGroup --location eastus

az aks create --resource-group MyResourceGroup --name MyAKSCluster --node-count 1 --enable-addons

monitoring —-generate-ssh-keys



https://github.com/AzureHustler/AzureBlogathon/blob/main/Setting%20up%20Azure%20Kubernetes%20Service%20(AKS)

Configuring Selenium Grid in AKS:

# selenium-grid.yaml
apiVersion: apps/vil

kind: Deployment

metadata:
name: selenium-grid
spec:
replicas: 1
selector:
matchLabels:
app: selenium-grid
template:
metadata:
labels:
app: selenium-grid
spec:
containers:
- name: selenium-hub
image: selenium/hub:latest
ports:
- containerPort: 4444
name: selenium-node-chrome
image: selenium/node-chrome:latest
ports:
- containerPort: 5555
name: selenium-node-firefox
image: selenium/node-firefox:latest
ports:
- containerPort: 5556

Integration with Azure DevOps Pipeline:

# azure-pipelines.yaml
trigger:
- master

pool:
vmImage: 'ubuntu-latest'

Jjobs:
- job: RunSeleniumTests
steps:
- task: UseDotNet(@2
inputs:
packageType: 'sdk'
version: '3.1.x'

- script: |
dotnet restore
dotnet test

displayName: 'Run Selenium Tests'



https://github.com/AzureHustler/AzureBlogathon/blob/main/Configuring%20Selenium%20Grid%20in%20AKS

Challenges in Implementing the Solution

Containerization Complexity: Adapting existing Selenium scripts to run within
containers and configuring them to communicate with the Selenium Grid presented a
learning curve.

Resource Scaling: Dynamically scaling the AKS cluster based on testing demands
required fine-tuning and monitoring to avoid unnecessary resource allocation.

Integration Points: Ensuring seamless integration with Azure DevOps pipelines,
handling secrets, and maintaining secure communication between AKS and Azure
DevOps introduced additional complexities.
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Business Benefits

e Scalability: Azure AKS allows the dynamic scaling of resources, ensuring
efficient utilization during peak testing periods and minimizing costs during
idle times.

e Consistent Testing Environment: Containers provide a consistent environment
across development, testing, and production stages, reducing the likelihood of
environment-related issues.

¢ Time and Cost Efficiency: Parallel test execution in a Kubernetes environment
reduces test execution time, enabling faster feedback loops in the
development cycle and ultimately reducing time-to-market.

e Resource Optimization: AKS's managed service ensures optimal resource
allocation, eliminating the need for manual intervention in scaling and
resource management.

Scalability, resource management, and consistent testing environments are among
the issues we've addressed with a solid solution we've developed by fusing the
strength of Selenium for test automation with Azure AKS for orchestration. The
software development lifecycle is made more dependable and efficient by the further
streamlining of the CI/CD pipeline brought about by the integration with Azure
DevOps. Adopting this strategy has real business benefits in terms of speed,
efficiency, and cost-effectiveness in addition to satisfying the technological
requirements of contemporary apps.

The collaboration between Selenium and Azure AKS in the quickly changing DevOps
and test automation space is evidence of the flexibility and creativity that the
Microsoft Azure platform provides to both developers and enterprises.
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