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ABSTRACT 
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The objective of this thesis was to study whether the Behavior-Driven 
Development (BDD) approach would benefit the test process of Qt 3D Studio. 
The work was commissioned by The Qt Company.  

The thesis work was done around the development cycle of the 2.4 release of Qt 
3D Studio, which began at the beginning of April 2019 and ended on June 28, 
2019. The work was started by studying the Behavior-Driven Development 
approach and examining the development and test processes of Qt 3D Studio. 
The BDD approach was then experimented by implementing a new automated 
BDD test for Qt 3D Studio. The gained experiences were analysed and compared 
with those from the previously used method. 

As a result, the BDD approach was found to provide advantages for the test 
process of Qt 3D Studio. The BDD approach was therefore decided to be used 
also in the future for implementing new automated tests for Qt 3D Studio. 
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TERMS AND ABBREVIATIONS 

API:  Application programming interface 

BDD:   Behavior-Driven development 

Blender:  Open source 3D creation suite 

C++:  Programming language 

CI: Continuous integration, practice to automate the 

integration of code changes 

Collada: Exchange schema to transport 3D assets between 

applications 

DSL: Domain-Specific Language, specification language 

written to deal with a specific problem domain 

FBX:  3D asset exchange format  

Gimp:  Cross-platform image editor 

Git:  Version control system  

GUI:  Graphical user interface  

Jenkins: Open source automation tool for Continuous 

Integration purpose 

Jira:  Issue tracking system  

Maya:  Autodesk Maya, 3D animation and modelling tool 

NVIDIA: American technology company designing graphics 

processing units (GPUs) and system on chip units 

(SoCs) 
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OpenNebula: Open source cloud management platform 

Photoshop: Application for editing photos, creating images and 

designing graphics 

Python:  Programming language 

QML: Qt Modeling Language, declarative language for 

designing UIs 

Qt:  Framework for creating cross-platform applications 

Qt Quick:  Standard library for writing QML applications  

RTA: Release Test Automation, runs automated test cases 

for releases of Qt and the other products released by 

The Qt Company 

Squish:  GUI test automation tool developed by Froglogic 

TDD:  Test-Driven development 

UI:  User interface 
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1 INTRODUCTION 

This thesis was carried out for The Qt Company. The Qt Group is a global 

company developing the Qt framework; a cross-platform framework which is 

compatible with multiple operating systems and hardware. The Qt technology is 

used in over 70 industries and it is the leading independent technology behind 

millions of devices and applications. The Qt framework is available under both 

commercial and open-source licenses and it is used by major global companies 

and developers worldwide. With Qt, the same software code can be used in 

different operating systems and platforms from desktops to embedded systems 

and in-vehicle systems. (1.) 

One of the products developed by The Qt Company is Qt 3D Studio, which 

contains both an Editor application and a Viewer application. The Editor 

application is a compositing tool for designers and developers to create 

interactive 3D UIs. The Viewer application is used to test the UIs during the 

design phase, both on the workstation and on the target device. The completed 

UIs can be integrated and controlled in Qt applications, such as Qt Quick 

applications, with APIs provided by the Qt 3D Runtime module. (2;3.) 

This thesis work will focus on examining and developing the test process of Qt 

3D Studio. At present, Qt 3D Studio is tested at a system level by Release Test 

Automation, RTA, which runs automated tests for new releases of Qt and other 

products released by The Qt Company. The existing test suites for Qt 3D Studio 

and Runtime consist of GUI tests, installation tests, and performance tests.  

The aim of this thesis was to examine whether the BDD approach would benefit 

the test process of Qt 3D Studio. BDD is a software development approach which 

encourages team members in collaboration in the development process. BDD 

can be used to write automatable tests that are written in a common language, 

describing the desired behavior of the application. This thesis aimed at gathering 

experiences of using BDD as an approach for test development and evaluating 

whether BDD should also be used in future development. 
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2 QT 3D STUDIO 

Qt has been developing Qt 3D Studio since February 2017. Lars Knoll, the Chief 

Technology Officer of Qt Group Plc, made at the time an announcement of 

NVIDIA contributing the whole NVIDIA DRIVE™ Design Studio to Qt. The 

development work has since then continued in The Qt Company under the name 

Qt 3D Studio. The first version, Qt 3D Studio 1.0, was released in November 

2017. The timeline of the releases of Qt 3D Studio is presented in Figure 1. 

Version 2.4 was released during the time this thesis was written. (4;5.) 

 

FIGURE 1. The releases of Qt 3D Studio from February 2017 to June 2019 

Qt 3D Studio contains an Editor application, a Viewer application, and Runtime 

(Figure 2). Editor is a compositing tool for creating complex 3D UIs and 

applications. Design changes can be previewed both in Editor and Viewer 

applications. Viewer can be used to test designed UIs at runtime both locally and 

remotely on the target device. The Runtime module provides APIs for integrating 

UIs into Qt applications and controlling them at runtime.  

 

FIGURE 2. UIs are designed in Editor, previewed in Viewer and controlled via 

APIs provided by Runtime 
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2.1 Qt 3D Studio Editor 

Qt 3D Studio Editor (Figure 3) is intended as a versatile compositing tool for 

developers and designers to create interactive 3D UIs. It is a cross-platform 

application and can be used in Windows, Linux and macOS operating systems.  

 

FIGURE 3. The main screen of Qt 3D Studio Editor with sample project opened 

Artists can use their favorite 3D modelling tools, such as Maya and Blender, and 

graphic design tools, such as Photoshop and Gimp, to create 2D and 3D models, 

texture maps and other assets. These assets can then be imported to Qt 3D 

Studio, using FBX and Collada exchange formats, and be used for creating UIs.  

Qt 3D Studio is composed of many elements that can be used in order to create 

the designs. The main elements of the UI are represented in Figure 4.  
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FIGURE 4. The main elements of the UI of Qt 3D Studio Editor 

The scene view, placed in the center region of Studio Editor, shows the visual 

result of rendering and compositing the layers of the presentation. It also allows 

selecting and transforming elements graphically. The project palette displays the 

asset files and folders of the project. The inspector palette can be used to control 

property values for cameras, objects, layers and other elements. It can also be 

used to control which properties are animated. The timeline palette provides 

direct access to all the elements in the scene and can be used to control the 

animation and timing within a slide. The Slide palette holds the slides which are 

associated with the scenes and components of the presentation. Each slide can 

have a completely different content, together forming a PowerPoint-style 

presentation. More subtle changes to the same content can also be made with 

slides. (6.)  
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2.2 Qt 3D Studio Viewer 

Qt 3D Studio Viewer (Figure 5) is an application which works as a runtime player 

to test UIs created in Qt 3D Studio Editor. It is a stand-alone application but can 

also be launched directly from the Editor, which makes it quick and easy to test 

the design changes. 

 

FIGURE 5. Sample project launched in Qt 3D Studio Viewer 

Qt 3D Studio also supports remote deployment to Viewer (Figure 6). Remote 

deployment allows testing the application or presentation live on the target 

device. For Android devices, Qt 3D Viewer can be installed by downloading it 

from Google Play. If the target device is an embedded system, the application 

needs to be compiled on the target device. A connection to the remote device is 

established from Editor via the HTTP protocol, using the IP address and the port 

number displayed on Viewer of the target device. (7.) 



 

12 

 

 

FIGURE 6. The Viewer application enables to test design changes both locally 

and remotely on the target device. 

2.3 Qt 3D Studio Runtime 

Qt 3D Studio Runtime enables the presentations created in Qt 3D Studio to be 

taken in use in Qt applications, such as Qt Quick applications (Figure 7). Qt 3D 

Runtime provides the Viewer application and C++ and QML APIs for integrating 

UIs into Qt applications. These APIs also enable adding more functionality and 

dynamic control to 3D scenes created in Editor, such as controlling object 

properties and timeline at runtime. (8.) 

 

FIGURE 7. An example application demonstrating the use of DataInput elements 

with QML (9.) 
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3 THE DEVELOPMENT AND TESTING OF QT 3D STUDIO 

3.1 Software testing and test objectives in general 

According to Hambling, Morgan, Samaroo, Thompson, and Williams (10, ch 1), 

testing is a systematic exploration of a component or a system that aims at finding 

and reporting defects to improve quality and reduce risk. It examines rigorously 

the behaviour of the system and reports all defects found. Testing also aims at 

making sure that the product meets the business and user requirements providing 

information about the quality (Figure 8). (11.) 

 

FIGURE 8. Test objectives 

Homès (12, p. 9-10) states that the phase of the lifecycle of the software affects 

the objectives for testing; finding the highest number of defects is the focus during 

the general design phase, aiming at the deliverance of high-quality software. 

During the customer acceptance phase, testing aims to obtain the customer’s 

approval by showing that the software works properly. The objective during the 

evolutive maintenance phase of the software is to ensure that no defects occur 

and that no regression occurs on existing functionalities after new code changes 

are made. (Figure 9). 
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FIGURE 9. Objectives for testing in different phases of the lifecycle of the 

software 

3.2 Qt 3D Studio development and overall testing 

Qt 3D Studio releases are done on time-based cycles which include planning, 

development, stabilization (feature freeze), publishing (releases) and post-

release phases (Figure 10). (13.) 

 

FIGURE 10. Stages in the Qt 3D Studio development cycle 

Qt 3D Studio is tested throughout the development process both by automated 

tests and by manual exploratory testing. Exploratory testing, also known as ad 

hoc testing, is an approach where the tester works in an unplanned way to test 

the software. Testing is done by exploring and learning about the software without 
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following a detailed plan. An exploratory approach rather relies on testers’ own 

creativity and autonomy (14.)   

A high-level illustration of the development and testing process of Qt 3D Studio 

is presented in Figure 11. 

 

FIGURE 11. The Qt 3D Studio development and testing process 

Code changes made in the development process are tested locally by developers 

before committing. All changes go through a code review as part of the quality 

assurance process. Approved code changes are tested with unit tests 

automatically by the Continuous Integration system before accepting changes to 

the code base. The Continuous Integration system also provides automatically 

packages from successful builds for Release Test Automation (RTA) to test. 

(13;15) 

RTA runs automated tests throughout the lifecycle of a release process. RTA 

tests verify installations and basic functionality. Tests are run from pre-release 

snapshot builds to development releases; Beta releases, Release Candidates 

and Final Release (Figure 12). Snapshot builds are tested daily. The aim is to 

test Qt 3D Studio continuously to ensure a high quality and catch possible defects 

at an early stage of the delivery process. Development release packages are 

selected and packaged by the Release Team and tested by RTA before releases. 
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FIGURE 12. Release Test Automation runs automated tests for Qt 3D Studio 

builds throughout the release process 

Manual exploratory testing has previously been done by a third-party service 

provider around the Beta release phase, but for the 2.4 release of Qt 3D Studio, 

exploratory testing is done by the tester of Qt 3D Studio throughout the 

development cycle. 

3.3 RTA test process 

Hambling et al. (10, ch 1) state that although the test execution is the most visible 

part of the test process, it also contains other necessary activities that need to 

take place before running the tests; both the planning of what to test, when and 

how, and analysing test runs enhance and amplify the benefits of the test 

execution itself. They claim that the fundamental test process contains five parts: 

test planning and control, analysis and design, implementation and execution, 

evaluating exit criteria and reporting and test closure activities. 

According to Hambling et al. (10, ch. 1) test planning includes determining what 

is going to be tested, how that is going to be achieved, and also defining the test 

completion criteria. The control means comparing progress against the plan and 

adjusting future activities in the light of experience. The test analysis and design 

phase consists of detailed planning of test conditions and combining them into 

test cases by reviewing requirements that comprise the test basis, identifying test 

conditions and required test data, determining whether the requirements are 



 

17 

 

testable and designing the tests. Test designing also includes assigning the 

priority to tests. 

New RTA tests for Qt 3D Studio are usually designed and implemented by a 

tester upon a team manager’s or developers’ requests. The need for new tests 

can derive, for example, from new feature implementations or from the need to 

test features which have been noticed to work unstably in the past. When it comes 

to planning tests for new features, the test planning and designing phase has 

usually started once a new feature has been implemented. 

Habmling et al. (10, ch. 1) claim that in the test implementation and execution 

phase tests are logically ordered into an overall run procedure and executed. 

Their outcome is logged and compared to expected results. Whenever actual 

results differ from expected results, they should be investigated. A test incident 

should be raised if needed.  

The test implementation for new features of Qt 3D Studio can start when features 

are implemented. An ideal situation would be that new features were tested by 

RTA in the same release they are introduced in. RTA uses a Squish GUI testing 

tool, a cross-platform test automation tool developed by Froglogic, for automating 

the tests. Once the test is implemented and its functioning has been verified on 

a local workstation, the test code is committed to a remote Git repository for code 

reviewing. Approved changes are submitted to the Git repository holding the 

source code of the RTA tests. (Figure 13.) 

 

FIGURE 13. Process of adding changes to RTA tests 
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The tests for Qt 3D Studio are run automatically via Jenkins, mainly in daily bases, 

both on physical test machines (PM) and virtual test machines (VM), on selected 

platforms. In case a test job is configured to be run on VM, Jenkins requests a 

VM from Coin (Qt Continuous Integration system) which creates a VM instance 

run on OpenNebula. PMs are configured directly as Jenkins slaves without Coin 

in the middle (16.) 

 

FIGURE 14. The high-level process flow of RTA test runs of Qt 3D Studio 

The tester examines the results from the test run reports and if any errors have 

occurred, investigates further the cause of the errors (Figure 15.) If the cause is 

determined to be a defect, the tester checks if it is already reported in Jira, the 

bug reporting system used by the company, and if not, makes a new defect 

report. Already reported defects can be voted in order to inform about running 

into the same issue. The raised issue can also be added to a watchlist so that the 

tester is notified of any updates on the state of the issue. Test failures caused by 

other reasons than defects, such as malfunctioning of the testing tool, or an error 

in the test code, should also be act upon and necessary actions should be taken 

to correct the issues. 
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FIGURE 15. Actions taken based on RTA test results of Qt 3D Studio 

In the evaluation of the exit criteria and reporting phase of testing, it is checked 

whether previously determined exit criteria have been met. Based on that, it is 

decided whether more tests should be run or if the exit criteria need to be 

amended. A test summary is written to stakeholders. Once the test project is 

considered complete, it is important to close the test activities. The test closure 

phase includes making sure that reports are written, defects are closed or clearly 

deferred for another phase, and writing down lessons learned from this testing 

project for the future. (10, ch. 1; 12, p.21) 

Each Qt 3D Studio release is tested by RTA and reports are provided for the 

Release Manager. The tester evaluates the test reports and examines the cause 

of possible errors. The test results are then discussed between the tester and the 

Release Manager, who will take them into account when making the release 

decision. RTA participates in the follow-up meeting after the release to discuss 

what went well and what could be improved in future releases.  
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4 BEHAVIOR-DRIVEN DEVELOPMENT 

4.1 History of Behavior-Driven Development 

Behavior-Driven Development (BDD) is a software development approach 

developed by Dan North in the early 2000s. (17.) BDD emerged from Test-Driven 

Development (TDD). In TDD the software development work is started by writing 

a unit test which validates what the code will do. Secondly, code is written just 

enough to make the tests pass. Code is refactored if needed and a new test is 

written to start the cycle (Figure 16) again. (18.) 

 

FIGURE 16. TDD cycle (19.) 

North was teaching TDD and often came across the same misunderstandings 

and confusion about what should be tested, what the tests should be named and 

how to understand why a test fails. He observed that when unit tests are written 

in a form of whole sentences, they are more easily understood by other 

stakeholders, such as QA team members, and can help the developer in the 

documentation. He also noticed that it is effective to name test methods and 

classes in a way that they describe what the class or the method should do. In 

that way, if the test is failing, it is easier to consider the reason for failing; is it 
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because of a defect or is the behaviour still valid but moved somewhere else, or 

is that behaviour no longer correct? North started using a word behaviour instead 

of a test when teaching TDD. Based on his realizations he started writing 

JBehave, a BDD framework, and later on, in collaboration with his colleague, 

evolved BDD even further by applying a Behaviour-Driven way of thinking into 

defining requirements. (17.) 

4.2 Practices and benefits 

BDD aims to offer practices for the whole lifecycle of the development process 

from identifying business goals to defining and specifying features, turning those 

features into scenarios through concrete examples and finally automating 

scenarios to work as acceptance tests. (19, ch 1).  

BDD also aims at encouraging team members into collaboration when defining 

features and requirements for them. Its main benefit is the common language it 

uses, shared by all stakeholders. This shared language, called Gherkin, is used 

to describe features through examples that BDD calls scenarios. Scenarios focus 

on expressing the expected behaviour of the system instead of its implementation 

(Figure 17). They work as acceptance criteria and can be written early in the 

development process. (20.) 

 

FIGURE 17. An example scenario of adding a sphere object to presentation in 

Qt 3D Studio Editor. 

The aim of using a natural language to define the scenarios is that all 

stakeholders could participate in defining them and the whole team could be on 

the same page when it comes to the expectations of the desired behaviour of the 

system. (20.) 
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Concrete examples play a significant role when turning features into scenarios. 

The use of examples aims to clarify the requirements, leaving little space for 

assumptions and misunderstandings. (19, ch 1) 

4.3 Writing scenarios 

Gherkin is a structured, Domain-Specific Language (DSL) to express scenarios. 

Each scenario is constructed by steps which all begin with a keyword “Given”, 

“When”, “Then”, “And” or “But” (Figure 18). 

 

FIGURE 18. An example of a scenario written in Gherkin 

Mainly used keywords are “Given”, “When” and “Then”, in that order. In case 

there are several steps, they can be tied together with keywords “And” or “But” to 

form a more readable syntax. The “Given” keyword is used to describe the 

preconditions, the “When” keyword to explain the actions that are tested and the 

“Then” keyword to express the expected outcomes. (19, ch 1) 

Smart (19, ch 5) suggests that each step should be written in a way that it 

describes what rather than how. They should focus on behaviour, not on technical 

details or implementation. He also points out that it would be a good practice to 

keep steps concise by using “And” or “But” keywords instead of placing two 

conditions in one step. Focused steps are easier to read, and furthermore, easier 

to reuse between different scenarios and maintain if tested behaviour changes or 
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defects occur. Scenarios should test only one action. Mixing too many “When” 

and “Then” steps (Figure 19) would not be a good BDD practice. (19, ch 5) 

 

FIGURE 19. An example of a poorly written scenario for the variant feature of 

Qt 3D Studio, mixing many “When” and “Then” steps 

Scenarios are grouped in files called “Feature files” (Figure 20) based on what 

particular feature they are related to. A feature file starts with a title for the feature 

and can be followed by a short description of the feature. Scenarios follow the 

description and each of them starts with a title that shortly and declaratively 

summarizes the scenario and differs it from other scenarios.  (19, ch 1 & 5.) 

 

FIGURE 20. An example of a feature file 
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To avoid repetition when writing different scenarios, Gherkin allows using tables 

to pass data to scenarios (Figure 21). By using tables, it is possible to write just 

one scenario that uses different examples of the table. The scenario is run as 

many times as the table has rows. In a situation where all scenarios start with the 

same steps, it is possible to use the “Background” key to describe these mutual 

steps to avoid duplication. (19, ch 5.) 

 

FIGURE 21. A scenario using a table of examples (19, ch 5.) 

Scenarios are made into automated tests, which in BDD are referred to as 

executable specifications, by writing test code to match each step in the scenario 

(Figure 22). When tests are run by the BDD tool, it matches each step of the 

scenario with the corresponding method and executes it. (19, ch 1 & 5.) 
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FIGURE 22. An example of an automated scenario where each step in the 

feature file has matching step definitions with test code in the steps file. 

In order to make step definitions more reusable, it is possible to pass variables, 

individual values or tables, into them instead of hardcoded values. 

Parameterizing step definitions allows a single step definition to be used by many 

scenarios and helps to keep the step definition file more compact. (19, ch 6.) 

After running tests, the BDD tool presents the test results. One of the advantages 

of looking into BDD test results is that from feature files it is easy to see with one 

glance which scenarios and steps succeeded and which did not (Figure 23 and 

Figure 24). The tester can spot the failing step and the action that was done under 

that particular step. (21.) 
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FIGURE 23. An example of test results in the Squish test automation tool with 

passed, failed and skipped steps in the scenario 

 

FIGURE 24. Detailed results presented in the Squish test automation tool   
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5 BDD TESTS FOR QT 3D STUDIO 

The BDD approach was tried out in this thesis work as a method for creating new 

RTA tests for Qt 3D Studio. The purpose was to examine whether the BDD 

approach would benefit the implementation of RTA tests or the testing process of 

Qt 3D Studio in general.  

New tests were designed and implemented for the Qt 3D Studio Editor 

application, and the features to be tested were chosen from a set of features of 

Editor which were not yet tested by RTA. Features of Qt 3D Studio Editor were 

mapped and compared to the existing RTA test suite of Editor. The 

documentation page of Qt 3D Studio (https://doc.qt.io/qt3dstudio/index.html) and 

existing manual test plan (https://wiki.qt.io/Qt_3D_Studio_test_plan) were utilized 

in order to map the features. The features were grouped at a high level and added 

to Jira as user stories for missing RTA tests (Figure 25), each story containing 

more detailed sub-tasks. 

 

FIGURE 25. Missing RTA tests grouped at a high-level and reported in Jira 

Features regarding slides (Figure 26) were chosen as a subject for BDD tests for 

this thesis work. 

https://doc.qt.io/qt3dstudio/index.html
https://wiki.qt.io/Qt_3D_Studio_test_plan
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FIGURE 26. Detailed features of Qt 3D Studio regarding slides as sub-tasks in 

Jira 

BDD scenarios were designed for creating, duplicating and deleting slides, 

editing the master slide and adding navigation between slides. A feature file 

containing the scenarios was reviewed by the documentation engineer and 

improvements were done based on his suggestions. 

A BDD test was implemented using the Squish test automation tool (Figure 27).  

 

FIGURE 27. The Squish test automation tool 
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The feature file (Figure 28) was written in Gherkin and the test code matching 

step definitions in the Python programming language (Figure 29). 

 

FIGURE 28. The feature file of the BDD test containing different scenarios 
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FIGURE 29. An example of step definitions matching the steps in the scenario 

“Adding one slide” 

The test was added to the test suite of Qt 3D Studio, which contains other detailed 

GUI tests for the Editor application. Once the test was considered complete and 

all scenarios passed when the test was run on a local workstation, it was reviewed 

by a senior software engineer. Improvements were made based on his 

suggestions and the test was added to the RTA Git repository. Tests were run on 

test machines via Jenkins and the test results were examined (Figure 30) Some 

modifications were made to test code so that the test worked stably in all test 

machines.  

 

FIGURE 30. Results from test run performed on macOS test machine 

Once the tests were verified to be running stably in test machines, the test was 

added to the test management tool TestRail in order to store the results from test 

runs there (Figure 31). 
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FIGURE 31. Results from a test run seen in TestRail 

The description of the feature from the feature file could be added directly to 

TestRail as a description for the test. Scenarios were added in the Steps section 

to give more detailed information about the test (Figure 32). 
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FIGURE 32. The content of the feature file used in TestRail to describe the test 
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6 RESULTS AND FUTURE PROSPECTS 

The aim of this thesis was to examine whether the BDD approach would benefit 

the test process of Qt 3D Studio. Developing the testing of Qt 3D Studio as a 

topic for this thesis was decided together with the Team Manager of Qt 3D Studio. 

In order to narrow down the subject, the idea of trying BDD as an approach was 

suggested by a Test Lead of The Qt Company. This thesis work was done around 

the development cycle of the 2.4 release of Qt 3D Studio, which started at the 

beginning of April 2019 and ended on June 28, 2019. 

The 2.4 release focused mainly on the Qt 3D Studio Runtime performance 

improvement. Performance tests are non-functional tests, done mainly by the 

developers of Qt 3D Studio. Since new features to Editor were not introduced in 

the 2.4 release, existing features regarding slides were chosen as a subject for a 

new BDD test for this thesis. 

6.1 Results from the use of the BDD approach 

The BDD test implementation for this thesis succeeded almost as planned; One 

BDD test case, “Using slides”, containing six different scenarios was implemented 

as shown in Figure 28. One scenario, concerning rearranging the slides, was left 

out of this thesis work due to problems in recording the scenario with the Squish 

test automation tool. The encountered problem concerned dragging and dropping 

slides in the slide palette, in order to rearrange their order. To perform the action, 

several methods were tested without success. The developer of Squish, 

Froglogic, was consulted about the problem and the missing scenario will be 

added to the test case later, once the problem is solved. 

The experiences from using the BDD approach, such as noticed challenges and 

found benefits, are presented in the following subsections, grouped by the test 

process phase they are related to. The experiences are also compared with the 

previous way of implementing RTA tests to Qt 3D Studio. 
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6.1.1 Scenario designing 

Writing scenarios at a high-level, focusing on actions and behaviour without going 

too much into details, and making the steps reusable, was challenging at first. 

As Smart (19, ch 5) states, a “step should describe the action in terms of what, 

not how” (Figure 33). Since in the previous way of working the focus was in 

details, this required a mental shift to a higher abstraction level. It took some time 

to forget the details and technical implementation when writing the scenarios. 

 

FIGURE 33. The same BDD step written in two different ways; the first, a 

preferred way focusing on ‘what’, the second one containing too much detailed 

information about ‘how’ 

It was also challenging to write steps in a form that they could be as reusable as 

possible, without reducing the readability of the step too much. For example, the 

sentence “When a user deletes one slide” is readable, but its step implementation 

would not be very reusable. Parametrizing the step influences a bit on the 

readability but makes its implementation more reusable (Figure 34). 

 

FIGURE 34. Step parametrization increases reusability 



 

35 

 

Writing the scenarios became easier with practice. Feedback from the 

documentation engineer and a senior software engineer from the RTA team 

helped in making the steps more readable and reusable. 

One noticed advantage of the BDD is that scenarios can be designed and 

reviewed by anyone in the team, with or without programming skills. For this 

thesis, scenarios were designed by the tester in collaboration with the 

documentation engineer. The tester designed the scenarios and the 

documentation engineer reviewed them, giving feedback, improvement 

recommendations and final approval. Previously, RTA tests for Qt 3D Studio have 

been reviewed mainly by other testers.  

The feedback about the approach was also enquired from some of the developers 

of Qt 3D Studio, a UX-designer and a Technical artist. The inquiry was done via 

email, by sending the feature file with written scenarios for five team members to 

review. In the given feedback, the scenarios were described as very clear and 

well structured. 

6.1.2 BDD test implementation 

Implementing the BDD test with the Squish automation tool was not found to be 

any harder than implementing script test cases. Squish enables adding BDD test 

cases to a test suite which already contains script test cases, like the test suite of 

Qt 3D Studio did. By adding a new BDD test case, Squish automatically creates 

a feature file and other necessary files needed for the test execution. BDD test 

code is automatically constructed of smaller methods, each matching a step from 

a scenario. In this way, BDD helps drive modularity more naturally. 

The present test suite for Qt 3D Studio Editor includes several individual script 

test cases. An example of the structure is presented in Figure 35.  
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FIGURE 35. The current structure of the test suite of Qt 3D Studio Editor 

Some of the existing test cases in the test suite are quite long scripts, testing and 

verifying multiple things in one script (Figure 36). One error in a test, such as 

Squish automation tool not being able to find an object from the GUI, terminates 

the test execution. In such a case several verifications might be left undone. 

 

FIGURE 36. The malfunction of the test tool prevents several verifications 



 

37 

 

The BDD approach on the other hand guides in keeping the individual scenarios 

compact, verifying one action. An error in one scenario does not automatically 

prevent the execution of another scenario and verifications made in it (Figure 37). 

 

FIGURE 37. An example of how an error in the first scenario does not affect the 

execution of the second scenario 

Although scenarios are kept compact, the feature as a whole can still be tested 

thoroughly by designing several different scenarios.  Expanding the BDD test by 

adding new scenarios afterwards is also easy. Adding new functionalities to an 

existing script test case might not be as easy; either the test case should be 

modified or, yet another test case should be added to the test suite. 

Using the BDD approach would remodel the test suite of Qt 3D Studio to be more 

structured; grouped at a high-level by the feature (Figure 38). The grouping 

represented in Figure 25 could be used for high-level grouping. More detailed 

features from each high-level group, such as seen in Figure 26, could form the 

basis for different scenarios.  
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FIGURE 38. The structure for the test suite of Qt 3D Studio when using the BDD 

approach 

The suite holds all the test cases. A single BDD test case consists of a feature 

file containing the scenarios, and steps file containing the step implementation 

code. 

6.1.3 Reporting and documentation 

The tester, whose responsibility is to check the reports of the daily test runs, felt 

that examining the results from a BDD test is easier compared to examining the 

results from script test cases. Causes of the errors are quick to find since reports 

clearly show which scenario, and which step in it, failed (Figure 39 and Figure 

40).  

 

 

FIGURE 39. Failed scenarios marked with red. The report also shows how many 

of the steps failed and how many of them passed 
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FIGURE 40. Passed steps marked with green, failed with red and skipped with 

grey in the “Adding one slide” scenario.  

Test results from formerly used script test cases are long lines of logs (Figure 41). 

It has often taken a while to discover at which point of the test execution the fail 

has happened. 

 

FIGURE 41. An example of a test result log from a script test case. 

Test description and steps made in the test can be documented in TestRail. When 

writing a script test case, the tester needs to write the description and steps made 

in the test afterwards. Writing and updating the documentation takes an extra 

effort and can sometimes even be forgotten. Documenting the test description 

and the steps to TestRail is significantly quicker and easier from BDD tests since 
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the description and the scenarios from a feature file can directly be reused for 

that purpose, as seen in Figure 32.  

6.2 Future prospects 

After implementing the BDD test, the gained results were discussed between the 

thesis worker and the company supervisor. Ideas for wider utilization of BDD in 

the future were also considered. 

From the tester’s point of view, BDD offered some benefits, such as the ease of 

examining the test reports and documenting the tests. BDD tests are easy to 

expand by adding scenarios to the feature file and when scenarios are kept 

compact, they are easy to modify or even remove if needed. New tests can also 

be reviewed by anyone in the team. Because of these benefits and the fact that 

implementing BDD tests was not considered harder than previously used script 

test cases, the BDD approach was decided to be used also in the future. The 

existing script test cases could also be converted to BDD if considered worth the 

effort. Some suggestions for wider utilization of BDD in the future are presented 

in the following paragraphs. 

In the future development cycles, the BDD approach could be used in 

implementing tests alongside with new feature implementations for Qt 3D Studio 

(Figure 42). 

  

FIGURE 42. BDD test designing alongside with new feature implementations for 

Qt 3D Studio 
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Designing test scenarios for a new feature could be started right at the beginning 

of a development cycle of Qt 3D Studio. Writing scenarios could be done by the 

tester in collaboration with the developers and the documentation engineer in 

order to get more perspective. A thorough scenario design might take some time 

but could result in comprehensive and versatile testing of the new feature. It could 

also benefit the developers in feature implementation by bringing up many 

different use cases. Designing the scenarios in collaboration through concrete 

examples might also reduce the risk of misunderstandings and assumptions 

regarding the new feature among all team members. 

At the beginning of the development cycles, scenarios could be defined at a high-

level, going more and more into detail as the development work progresses. This 

procedure might benefit the tester since the scenarios would be ready at the 

same time as the new feature is implemented to Qt 3D Studio, and test 

implementation could be started. The aim would be to have tests ready before 

Beta releases so that new features could be tested by RTA in the same release 

they are introduced in.  

The test development of Qt 3D Studio has formerly been lacking a clear process 

of planning and implementing new tests. The tester of Qt 3D Studio was part of 

the RTA team before but has recently been integrated into the Qt 3D Studio team. 

This change has already helped in communication. For the tester it has been a 

big improvement since working in the same team keeps the tester more aware of 

the upcoming changes and helps in communicating with the developers about 

possible uncertainties concerning the functionalities of the software. BDD is seen 

as an approach to further improve this.  
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7 CONCLUSION 

This thesis started with the aim of studying whether the Behavior-Driven 

Development (BDD) approach would benefit the test process of Qt 3D Studio. 

Overall, the thesis work succeeded well and BDD was successfully tried out as 

an approach to develop the test process of Qt 3D Studio. From the tester’s point 

of view, BDD was easy to adopt. Since BDD provided advantages for the tester 

in the test implementation, it has been decided to be used in the future for 

implementing new automated tests for Qt 3D Studio. 

The development cycle of Qt 3D Studio introducing new features to Editor would 

have been more ideal time span for this thesis work, in order to fully examine the 

effects of the BDD approach on the overall testing process.  As a compromise 

solution, an existing feature which was not yet tested by RTA was chosen as a 

subject for the BDD test in order to proceed with the thesis work. Valuable 

experience of using BDD as an approach, and a strong basis for the future, were 

gained from this.  

In the future development cycles it will be examined, how to best involve the tester 

even more in the development process and how to further improve the 

collaboration between the tester and other team members. The received 

feedback during this thesis work was already encouraging and positive. 

This thesis was a great opportunity for me to gain experience in testing. I have 

learned a great deal about test automation and software development process. I 

have also improved my skills in programming. Although challenging from time to 

time, this thesis was really interesting and rewarding to do. 
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