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Abstract:

This report will describe a comprehensive solution to ensuring the validation of modern cloud-based
deployments of applications through the automation controller (Selenium) coupled with load balance
configurations (Azure Load Balancer). The movement of software systems to the cloud will require
more testing than just application logic, including testing critical infrastructure components. The
simplistic approach of traditional testing methodologies can fail to capture complex interplays between
routing, session management and failover behaviors that are so core to application resilience and
performance. The given paper introduces a viable approach that fills this gap. By combining Selenium
with both UI and API testing, and directing controlled Load Balancer scenarios in Azure, quality
assurance teams can conduct more thorough end-to-end validation. By integrating this ability, it
becomes possible to verify how traffic is distributed, how sessions are preserved, and what happens in
the event of a failover so that the application and underlying infrastructure can be used as
complementary to the other, enabling a consistently pleasant user experience. The proposed model
offers an actionable roadmap to implementing a higher level of confidence to production releases in
complex cloud migrations.

Keywords: Selenium, Azure Load Balancer, End-to-End Validation, Failover Testing, Cloud Migration
Testing.

I. INTRODUCTION

Enterprise applications moving to cloud platforms, like Microsoft Azure, have changed the world of
software testing irrevocably. Functional correctness of an application is only one aspect of the assurance
that is now sought by automation developers--especially because most applications now execute on top
of robust infrastructure whose reliability and performance must also be verified. In distributed cloud
approaches, applications will have to consider aspects such as load balancers as a part of their behavior,
rather than an abstract operational issue. A bug in the routing logic or session handling can be every bit
as pernicious as a bug in the application code itself.

The report describes an effective plan to implement end-to-end validation by implementing Selenium, an
advanced UI/API test automation tool, and integrating it with Azure Load Balancer (ALB). The goal is
to get out of the siloed testing approach and establish a holistic method of checking how the end-to-end
user experience, starting with the browser interaction through to the network traffic management and
backend response services.

II. BACKGROUND AND CORE CONCEPTS

To properly understand the proposed integration, it is important to understand its major components.
Selenium WebDriver is one such, it is an open-source, widely adopted framework, which can be used to
automate web browsers. Its primary goal is to automated the process of user interface and user action
testing on a web browser, and to test the flow of texts and workflows in a web page. It may be
traditionally used to test UI, but the possibilities can be extended to the point where it triggers and
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confirms scenario involving more complicated interaction with backend and infrastructure, which makes
it an ideal tool to be used within this framework.

The second ingredient is Azure Load Balancer, which is a shared networking resource in the Microsoft
Azure environment. It is used to balance incoming network flow over a resource pool or pool of
resources (also called a backend pool) [1]. This allocation ensures that no single server is overwhelmed,
which improves scalability and application availability. The Load Balancer is a Layer 4 device, and
decisions are done based on the level of network information. Its notable features include health probes,
which are often used to report on the health of instances in the backend, and automatically remove non-
responsive ones out of the rotation, and load-balancing rules, defining how traffic should be distributed.
Finally, under this context, end-to-end testing is expanded. It no longer just means end to end testing of
an automated process but includes the entire technology stack. This indicates that a single test scenario
checks both the user interaction with the frontend, API communication, scheduling and session
discovery in the load balancer, and the response communication in the backend service to ensure the
overall health of the system.

III. THE INTEGRATION STRATEGY: IMPLEMENTATION AND ARCHITECTURE

The successful cooperation of Selenium and Azure Load Balancer is based on an effectively structured
test environment and a rational attitude towards test development. The architecture starts with installing
an application infrastructure in Azure on which the target application is executed as a virtual machine
running on multiple machines. The virtual machines are hosted in a backend pool that is administered by
an Azure Load Balancer [2]. This is a real-world, high-availability configuration.

End user

4
[ &

l Cross-region

@ Load Balancer

—

é% A &3
= 2 £
4D ! D y LD

Virtual Network A Virtual Network B Virtual Network C

East Asia region UK West region South Africa North region

Fig.1. Azure Load Balancer Architecture Diagram

The automated infrastructure is ready, and now the framework could easily be built to execute the
desired test scenarios to assert the behavior of the load balancer. One severe condition is failover testing
In this test case, a Selenium script is used to open a user session and carry out a sequence of commands
on the UI of an application. In the middle of the test, an auxiliary script will crash one of the backend
virtual machines. The code created through Selenium script, as a result, continues its workflow, and the
user should not be interrupted [3]. The test confirms that the health probes used by the Azure Load
Balancer are able to detect the failed node and directly route all subsequent requests to the available
healthy instance.

Session handling, often referred to as session affinity or session persistence, is another important area of
validation. A large number of stateful applications demand that a user request should always be directed
to the same backend server throughout the duration of the session. To confirm this, the Azure Load
Balancer enables session persistence. A Selenium test is an automation of a multi-step sequence
workflow (adding items to a shopping cart) [4]. During the test, backend logs or custom API endpoints
are used to verify that all requests made by the browser controlled by Selenium are processed by the
same server instance.
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Fig. 2. Load Balancer Failover Process Diagram

It is also possible to validate routing rules using this strategy. As an example, the framework might
perform a number of independent test requests, then query the backend logs or metrics to determine that
traffic was, over time, evenly distributed within the available nodes in a round-robin pattern as would be
expected.

TABLE I. Integrated Test Scenarios for Azure Load Balancer Validation

Test Scenario

Objective

Tools / Triggers

Expected Outcome

Backend Node | To verify that the application Selenium, Azure CLI/ The user session continues
Failover remains accessible and PowerShell (to stop a VM) | without interruption. The Azure
functional when one of its Load Balancer redirects traffic
backend servers fails. to healthy nodes.
Session To ensure a user's session is Selenium, Application All HTTP requests within a
Persistence consistently routed to the same Logging single Selenium test session are
backend server. processed by the same backend
server instance.
Load To validate that traffic is Selenium (running Over a series of tests, request
Distribution distributed across all healthy multiple tests), Azure logs show an even distribution

backend nodes according to the
defined rule.

Monitor Logs

of traffic across all available
Servers.

Healthy Node
Recovery

To confirm that a recovered
server is automatically re-added
to the rotation and begins
receiving traffic.

Selenium, Azure CLI/
PowerShell (to start a VM)

Once the previously failed node
is restarted and passes health
probes, it begins receiving new
traffic.

API Layer To validate that API endpoints API Test Client (e.g., API calls continue to succeed
Failover remain available and Postman/Newman), Azure | with expected response times
responsive during a backend CLI as traffic is rerouted to healthy

server failure.

instances.

IV. BENEFITS AND CHALLENGES

The main value of combining Selenium with Azure Load Balancer testing is the incomparable boost in
trust that production deployments receive. This method goes beyond performing theory validation but
actually validates that high-availability and fault-tolerance of the application work as intended in a
production environment. It enables development teams to identify critical infrastructure and
configuration misdeeds much earlier in the development cycle, before they can disrupt end-users. This
results in more robust, resilient, and performant apps.

Nevertheless, this plan does not come without difficulties [5]. Its realization involves a more advanced
test system and demands a greater skill set of automation engineers who must now be conversant with
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cloud infrastructural concepts and scripting.

V. CONCLUSION

In summary, the trend of software development toward cloud-native architecture requires a
corresponding shift in testing. Verifying application logic in isolation is no longer adequate to ensure
quality. The framework introduced in this report, combining Selenium automation with the Azure Load
Balancer scenarios, becomes a welcome and potent means. By conducting systematic tests of critical
infrastructure components, like failover, session persistence, load distribution, companies can be assured
of true end-to-end resiliency. This holistic approach also enables the teams to develop and release
applications with the conviction that they are not only functionally sound but structurally strong, with
the capacity to provide a seamless and reliable experience to users under all circumstances.
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