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INTRODUCTION

One of the world’s largest global airlines,
and member of the Star Alliance,
embarked on a landmark transformation
program to modernize its passenger-
service program. lIts existing system, a
custom-developed platform, was due
for a refresh and needed to improve

on cross-selling capabilities and
communication.

It had been decided to retire the current
system and adopt the industry-leading
platform, Altea, from Amadeus, which
was already used by most other airlines
in the Star Alliance.

At the same time, another industry-
leading middleware solution MuleSoft
ESB was to be adopted, along with
IBM MQ for messaging flows. The new
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integrations and a brand-new passenger
service system were to involve more
than 100 applications, 22 of which, were
business critical. Any failures in these
systems would have a material impact
on the business, and poor performance
of such highly visible applications would
impact the company’s reputation.

The airline’s performance engineering
team needed to validate the
performance, scalability and availability
requirements of this large and complex
ecosystem, including many third-

party vendors, an effort consisting

of several phases including design
reviews, performance testing, tuning and
optimization of individual applications.
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CHALLENGE

To simulate real world traffic during their performance tests, the team had to test
and orchestrate load generation across the entire enterprise landscape, including
third-party applications such as business partner applications in the public cloud
and behind the firewall of the vendor.

Many of the dependent applications (including key external vendor ones) were

only deployed in the test environments in low throughput configuration, not in

their load-balanced production scale form, meaning the team was unable to
accurately validate the performance and availability objectives of the key ecosystem
components.

Several of the applications needed were either not dedicated or not available for
performance testing, and as such they needed a way to simulate them in tandem
with the load generators.

The team had high standards for their performance testing outcomes:

Performance Objectives: No Unexplained Anomalies:

90th percentile transaction response times Response time spikes

Total throughput (transactions per second) Resource usage spikes

Number of concurrent users Failed transactions

Resource capacity utilization Application exceptions

Stable metrics over the test duration Failed system and/or application processes
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CHALLENGE CONTINUED

In the early stages of the project, they had used JMeter for basic performance
testing, but that tool did not give them the flexibility of load generation or
comprehensive reports and analytics, from which they needed to make judgments.

They were looking for an enterprise class solution to streamline not only the test
execution, but also the analysis of the issues discovered. They also needed load
generation and service virtualization agents on remote infrastructure that needed
careful and coordinated orchestration.
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STRATEGY

Before starting any significant
performance tests, the team determined
it needed access to several third-party
applications to accurately represent

the final production capabilities and to
isolate performance bottlenecks. In order
to achieve this, they determined that
using service virtualization technology
would offer the flexibility required.

The team used HCL OneTest
Virtualization to simulate several
different environments and ensure

the realistic response times, data,
performance and availability of key
ecosystem components. The team also
communicated performance testing
environment requirements that needed
to be met to third-party application
vendors.

The performance testing approach was
comprised of three major stages:

1. Individual component performance
testing

2. Integrated component performance
testing
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3. Combined (or end-to-end) component
performance testing

This approach ensured that each
individual component met the
performance requirements first before
testing in a deployed environment
alongside other components, thus
making it much easier to pinpoint the
performance bottlenecks as components
were integrated and tested together.

Service virtualization was incorporated
into the delivery plan to decouple the
stages of test from one another and to
remove dependencies on live systems in
the test environment that were unable to
handle production loading.

The team wanted to performance test
and virtualize SOAP, REST, MQ and
other types of technical interfaces

using a single platform. All this needed
to be ready to go out-of-the-box with
strong network configurability, allowing
the team to route traffic appropriately
through different network segments,
across business boundaries, to third-
party infrastructures, and into the cloud.
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SOLUTION

The airline’s passenger service
performance engineering program was
not just testing application performance,
but the overall end-to-end infrastructure
- through North America, Europe, and
other data center locations.

The team needed extremely realistic,
and therefore complex, load generation
scenarios to ensure the production
release could handle the many users
from many locations including both
cloud-based and in-house load.

To create these load generation
scenarios, they used HCL OneTest
Virtualization to simulate dependent
applications that were not available

or did not meet the performance
requirements needed. They then used
HCL OneTest Performance to create the
tests and to generate the appropriate
load for each stage of the testing.

The team grew significantly during the
peak of the project, and team members
were onboarded quickly (within days),
and were able to immediately contribute
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to the project. The code free nature

of the OneTest products meant that
little training was required and the new
team members were able to re-use
and leverage existing assets quickly to
contribute new tests.

The fast-paced nature of the project and
the hundreds of moving parts meant
that the test team were constantly
modifying objectives and scripts as the
conditions changed.

Using HCL OneTest, the team found
it simple to maintain tests, unlike
with the coded solutions they had
used in the past. In many cases, tests
could be changed within seconds by
both technical or non-technical team
members.

The centralized command, control and
reporting infrastructure provided by
HCL OneTest allowed orchestrating load
generation across the entire multi-geo
B2B landscape with minimal firewall
changes.
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HIGH-LEVEL TOPOLOGY OF THE PASSENGER SERVICE PROGRAM
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MEASURABLE RESULTS

During the five-months of performance
testing, the team orchestrated and

ran nearly 700 performance test

runs ranging from one to 12 hours in
duration, peaking at more than 700
front-end transactions per second in
some scenarios.

On the back end at peak loads,

the team virtualized out of scope
components upwards of 2000
transactions per second supporting
the load generators. The team made
between six million and 63 million
service virtualization calls per month,
and without service virtualization
they estimate at least 50 percent of
the defects identified would not have
been found, and most of the critical
infrastructure would not have been
sufficiently tested to prevent go-live
issues.

HCL OneTest’s versatile and flexible
reporting ensured the team could
easily validate against the performance
testing success criteria quickly and
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accurately. Right from the outset, the
team saw value from its performance
tests when it discovered four response
time issues that were already present in
production.

Over the course of testing, the team
found 134 non-production defects, and
of those defects:

* 1% were code related

* 6% were integration issues

* 13% were throughput related

* 31% were infrastructure issues
* 49% were response time issues

Customer experience is crucial for
building and retaining business and
loyalty. By finding technical and
performance issues before going-live,
the airline’s passengers were ensured

a smoother experience. During testing,
many potentially impactful issues were
addressed that otherwise would have
been found in live systems by customers
to the detriment of the brand.
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MEASURABLE RESULTS CONTINUED

By using both HCL OneTest
Virtualization and HCL OneTest
Performance, the team’s end-to-
end testing stage could successfully
replicate the production-like traffic
on all applications in the entire
infrastructure.

Because the team was able to forecast,
isolate and weed out performance

risks effectively, no new performance
defects were found after deployment to
production.

With the solution going live, the team is
currently in maintenance mode. It runs
performance regression tests frequently
to identify any degradation from its
benchmarks, and to identify any poor
performance or high response times to
optimize and improve those areas.
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Following on from its success in
delivering the new platform, the team
is now working with its HCL client
advocate to look for new efficiency
improvements. It is currently exploring
HCL Launch for better and more
coordinated deployment automation,
as well as HCL OneTest Ul for user
interface testing.

It is also using containerized agents
and on-demand performance testing
environments to achieve a more
dynamic and versatile solution across
the entire organization. HCL OneTest
is being adopted easily across several
large projects and is expected to
expand further.
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ABOUT THIS CASE STUDY

HCL OneTest supports user interface,
performance and API testing, as well

as service virtualization and data
fabrication throughout a project
lifecycle. It features a script-less, wizard-
driven test authoring environment and
support for more than 100 technologies
and protocols.

HCL OneTest belongs to the DevSecOps
product domain of HCL Software which
is a division of HCL Technologies (HCL)
that operates its primary software
business. It develops, markets, sells

and supports more than 20 product
families in the areas of DevSecOps,
Automation, Digital Solutions, Data
Management, Marketing and Commerce,
and Mainframes.
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For more information, visit
hcltechsw.com/OneTest.
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