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1 Preliminaries and Objectives

Software testing is a crucial part of modern software development lifecycles. Testing aims to ensure
and assess the quality of the software being designed and implemented. Lack of testing in software can
cause catastrophic or even lethal damages to their users. There are several approaches for software
testing, each with different purposes: the goal of tests on module level is to ensure that the isolated
behavior of the module is as expected, whereas system-level tests assess the integration of all modules
defined and used in the software. Regardless of the approach, thorough testing of software requires
significant time and effort. Therefore, supporting software testing activities is an active research area,
and several automated techniques have been introduced in the past decades to increase the velocity of
the testing process [Ana+13].

These automated techniques can derive tests from a given specification or the source code itself.
White-box test generation techniques create abstract representations from the source code to derive
test inputs according to various fault or code coverage criteria. There are three main approaches used
for white-box test generation. The simplest technique builds on the fault-finding capability of ran-
domly selected test inputs. Such techniques usually apply a feedback loop guiding the random value
generation to create more relevant tests [PE07]. Search-based white-box test generation applies the
principle of search-based software engineering: the technique represents the test generation problem
as a search space, and defines criteria to be reached, such as code coverage [FA13b]. Symbolic execution
is another white-box test generation technique [CS13]: it interprets the statements in the source code
and creates formulas for each possible execution path (path condition). Then, constraint solvers derive
satisfying inputs for those formulas. The combination of these inputs and their respective observed
behavior yields concrete test cases.

For instance, consider the example method in Listing 1 that classifies an input number into one of
three categories. A white-box test generator would yield three tests just by analyzing the code. These
tests would cover all three execution paths (each ending with a return statement) of the function
(Table 1). Note that such tools use the observed behavior to form expected outcomes (assertions) for
the generated test cases as by default they cannot rely on any given specification.

Listing 1. An examplemethod that categorizes
numbers into three categories.
1 public int ClassifyNum(int n)

2 {

3 if (n > 0) {

4 if(n % 2 == 0) return 0;

5 else return 1;

6 } else return 2;

7 }

Table 1. The three test cases generated by a
white-box test generator.

ID Input [n] Observed output

T1 0 2
T2 1 1
T3 2 0

Although simple examples like the above one may seem easy, using white-box test generation
techniques can become a non-trivial task in practice. Empirical studies show that such techniques can
face various, yet common issues that may yield lack of generated test cases and lower code coverage
achieved [Eno+17; Sha+15; RWS12; KPW14; Eno+16; QR11]. Experiences from real-world usage con-
firm these issues [FA13a; THX14]. Survey papers about white-box test generation [Che+13; Yan+19]
list, for example, the following underlying challenges for such issues: unexpected effects of environ-
ment dependencies, the difficulty of instantiating complex objects, handling concurrent behavior, or
explosion of state space.

As an example, the environment dependency problem is illustrated with Listing 2. Similarly to
the previous example, there are several execution paths in this program. However, it is not trivial to
exercise all of them. If a white-box test generator tries to traverse the TransferMoneymethod, it will
most likely stop at line 4 due to the invocation to the environment (the database). If the test generator
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executes the database query method, multiple problems can occur (e.g., the connection to the database
cannot be established, the database does not have the required data), which all result in an exception
that blocks the test generator’s code exploration.

Listing 2. The definition of a method implementing a simplified money transfer process.
1 public static bool TransferMoney(Token userToken, int amount, Account destination)

2 {

3 if (amount <= 0) throw new Exception("Invalid amount to transfer");

4 int balance = DB.RunQuery<int>("GetBalance", userToken);

5 if (balance < amount) throw new Exception("Not enough balance");

6 TransferProcessor tp = new TransferProcessor(userToken);

7 ProcessedTransfer pt = tp.Process(amount, destination);

8 if (pt.IsSuccess) return true;

9 return false;

10 }

The resolution of these problems may be a challenging task for developers using off-the-shelf
test generators because the efficient application of such tools often require a thorough understanding
of the underlying test generation theories during problem investigation. Moreover, most white-box
test generators emit hard-to-read test cases, which hinders the maintenance and evolution of the test
suites [Gra+18]. For an instance of a hard-to-read generated test case, refer to Listing 3, which presents
a generated test by Microsoft Pex/IntelliTest for a method in an open-source .NET project found on
GitHub. Both complexity and bad test readability can increase the time spent on testing, which could
hinder the wide-spread application of automated test generation in industrial practice.

Listing 3. An example of a hard-to-read white-box test case generated by Microsoft IntelliTest.
1 public void Has252()

2 {

3 ServerInfo serverInfo = new ServerInfo("\0", 0, (string)null, LogLevel.Off);

4 ServerInfo[] serverInfos = new ServerInfo[2];

5 serverInfos[0] = serverInfo;

6 serverInfos[1] = serverInfo;

7 List<ServerInfo> list = new List<ServerInfo>((IEnumerable<ServerInfo>)serverInfos);

8 byte[] bs = new byte[16];

9 IPAddress iPAddress = new IPAddress(bs);

10 iPAddress.ScopeId = 0L;

11 IPAddress[] iPAddresss = new IPAddress[1];

12 iPAddresss[0] = iPAddress;

13 List<ServerInfo> list1_ = new List<IPAddress>((IEnumerable<IPAddress>)iPAddresss);

14 AvailabilityGroup s0 = default(AvailabilityGroup);

15 s0.Id = null;

16 s0.Instances = list;

17 b = this.Has(s0, list1_, 0);

18 Assert.AreEqual<bool>(false, b);

19 }

Although white-box test generators like Pex/IntelliTest are considered mature tools, their em-
pirical evaluation is quite limited: there are only a few studies that investigate their use in practical
settings with human participants. The validity of the results from such studies can be extended in two
ways: i) using a replication, which is a repeated experiment using an existing study design with minor
modifications, or ii) elaborating a new study design that examines the topic from a new aspect.

3



Dávid Honfi Ph.D. Thesis Booklet

Objective. The objective of the dissertation is to extend the empirical evidence on white-box test
generation techniques, and propose novel approaches that facilitate their use in practice.

2 Research Method and Challenges

This section summarizes the research methods applied in the dissertation [Eas+08]. First, we empiri-
cally evaluated selected issues with white-box test generators (Thesis 1) via methods used in empirical
software engineering [WA15]. This first phase of the research involved reviewing existing studies
about the topic and analyzing the constructs and the employed experimental settings. Then, based on
the lessons learned, we designed and executed two empirical studies to gain novel insights, identify
new challenges (marked with C1-4 below), and strengthen already existing results.

Study 1. Despite several empirical studies investigated the application of white-box test generation,
they employed a small number of participants, therefore limiting their validity. Replications can in-
crease the confidence in the results of a study. Thus, our first study was a replication of an existing
controlled experiment investigating the use of white-box test generation during software development.
Based on the identified threats to the validity of the experiment design, our replication changed three
main design variables of the study: the programming language, the test generator tool, and the partici-
pants’ background experience. The participants, 30 software engineers and students, had two separate
tasks. First, they had to implement a small module, and write test cases manually, then they had to
code another module with the help of using an automated white-box test generator. The results of the
study suggested that the code coverage of generated tests is low when running the test generator for
the first time (C3).

Study 2. The second study targeted a previously uninvestigated topic, thus we designed a whole
new exploratory empirical study. In most of the previous studies, the performance of white-box test
generator tools was evaluated using coverage metrics or mutation score. Both metrics have their ad-
vantages and disadvantages, but they share a common drawback: neither of them considers the fact
that white-box tests might encode faulty behavior (contradicting a specification) in their assertions
by observing a faulty output during test execution. Such faults in the generated tests might remain
hidden until a developer notices that those tests pass or fail, while the opposite should happen. Our
novel study investigated to what extent developers can classify white-box generated tests as either ok
(i.e., no contradiction to a given specification) or wrong (the expectations in the test case contradict
the specification). The results from 106 participants have shown that generated white-box tests can
be hard to interpret (C1), and there is a general lack of trust in the tests generated by such tools (C2).

Challenges. The two empirical studies quantified three challenges of white-box test generators.
The dissertation investigated also a fourth challenge (that is related to the previous three): generally,
due to the complexity of real-world programs, white-box test generators cannot achieve high code
coverage with their generated test suites on large software (C4).

Challenge 1: Understanding white-box generated tests (C1). To effectively apply white-
box test generation and tackle possibly occurring issues that hinder its use, one should
understand how the test generation process works and how a given test case was generated.
However, most test generation techniques use non-trivial algorithms and generate tests that
are difficult to interpret for humans.

Challenge 2: Low trust in white-box test generators (C2). Due to the complexity of white-
box test generation algorithms and the hard-to-read tests, there is generally low trust in
tools applying such techniques, which hinders their widespread use in practice.
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Challenge 3: Initially low code coverage of generated white-box tests (C3). Without
adding manual help, most white-box test generator tools cannot reach high code cover-
age with first their generated test suites due to various factors that hinder their process.
One of them being is the interaction of the code under test with the environment that is a
typical scenario in practice.

Challenge 4: Difficulties of white-box test generation on large programs (C4).Applying
white-box test generators on large and complex programs introduce various problems (e.g.,
handling a large number of environment dependencies, creating complex objects) that result
in low trust in the tools and low code coverage reached. This could still happen aftermultiple
iterations of test generation. Therefore automated techniques are required that support test
generation techniques in resolving such problems while facilitating their practical use.

New techniques and tools In response to the identified challenges, in the second phase of the
research I applied methods from technology research [SS07] for the proposal of novel techniques and
tools that are derived from scientific results, and are suitable for practical use in large, real-world
programs as well.

• I elaborated an approach to automatically isolate the unit under test from its dependencies dur-
ing white-box test generation (Thesis 2).

• I proposed a novel visualization technique that serves as a helping hand when using white-box
test generation (especially symbolic execution) on complex programs (Thesis 3).

As an overview of my research, the relationship of the challenges and my theses are depicted in
Figure 1.

Visually Aiding the Use and Problem 

Resolution of Symbolic Execution

Thesis 3

Automated Isolation of Dependencies

in White-Box Test Generation

Thesis 2

Empirical Investigation of Practical White-Box Test Generation

Study 1: Using White-Box Test Generation 

During Development

Study 2: Classifying Generated

White-Box Tests

Identified Challenges

Generated tests are hard to understand

Low trust in test generator tools

Low code coverage of generated tests

Issues with test generation in complex programs
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Figure 1. Overview of the investigated challenges and own contributions.
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3 Summary of Results

3.1 Empirical Investigation of Practical White-Box Test Generation

Numerous empirical studies have strengthened the existence of major issues when applying white-
box test generation in practical settings (e.g., environment dependencies, instantiation of complex
objects, problems with state space size). Investigating the practical aspects of white-box test genera-
tion, however, requires human participants, which makes conducting those studies more complicated.
Two concrete aspects were selected for detailed investigation in this dissertation. On one hand, exist-
ing experiments that employ human participants have shown that users of test generators were able
to reach higher code coverage, yet the number of bugs found, and thus the software quality did not
increase. On the other hand, the assertions in the generated test code may encode wrong behavior
(compared to a given specification) that must be identified by the user of the test generator. Although
it might seem like a trivial task, it requires a thorough understanding of the generated test code, which
might turn into an effort-intensive exercise.

The first empirical study presented in this thesis is a replication of an experiment, which analyzes
i) how white-box test generation can be used during software development, ii) how does it increase
the code coverage reached, and iii) if it improves the quality at all. The original study was planned
and conducted by Fraser et al. [Fra+15]: they used EvoSuite as the test generator for Java programs.
The replicated study is an external differentiated replication [Bal+14]: the replication uses a mix of
professionals and students as participants (instead of students only), and the test generator tool is Mi-
crosoft Pex/IntelliTest (instead of EvoSuite). Most of the results of the original study are strengthened
by this replication: code coverage can be indeed increased using automated white-box test generation,
however, the size of the increase can vary depending on the actual code under test.

The second study is concerned with the fault-encoding generated white-box tests. An entirely
new empirical study design is elaborated to assess how users of the test generators classify the gen-
erated white-box tests. The task included the analysis of the assertions (and the test cases) generated,
the source code, and a predefined textual specification. Briefly, participants have to decide whether a
generated test encodes expected or an unexpected (wrong) behavior. After the validation of the study
design with pilot sessions, an original study session and a replication session were held summing up
106 students as participants in total. The replication changed the objects (the project) participants
had to work on. The results from both sessions show that classifying generated white-box tests’ cor-
rectness is a challenging task: only 4 participants classified all tests appropriately, while numerous
participants misclassified tests as wrong (yet they encoded correct behavior). Figure 2 shows an ex-
tract of the results from the study. Furthermore, the time required for this task reached 2 minutes per
test on average, which might hinder the application of white-box test generators in practice.

My contributions are summarized as follows.

Thesis 1 I have analyzed the use of white-box test generation in two separate empirical stud-
ies. Based on the results I have identified and quantified new challenges that may hinder practical
white-box test generation, and also strengthened the evidence for already known challenges.
1.1 I designed and conducted a replication for an existing empirical study with 30 human par-

ticipants on using white-box test generation during development to gain further insights
of the topic. The outcome showed that white-box test generation might provide test suites
reaching higher coverage with less manual effort compared to manually written tests. The
study also showed that spending more time with test generation increases the implemen-
tation quality.

1.2 I designed and conducted an empirical study and its replication with 106 individuals alto-
gether. The studies addressed the white-box test classification performance of the partici-
pants. The studies provided evidence that developers tend to misclassify generated white-
box tests in terms of correctness.
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Figure 2. Example of classification performance of participants measured in Study 2 with binary classi-
fication measures. Rows represent the tests to classify, and columns denote each participants’ results.
A false positive (FP) indicates if a participant classified a correct test case as wrong, whereas a false
negative (FN) case shows when a participant classified a problematic test case as correct.

Publications. The detailed description of the design and the results of the white-box generated test
classification study (Thesis 1.2) has been published in Software Quality Journal (SQJ) [j2]. The datasets
of both studies are publicly available [d9], [d10].

Applications. The conclusions drawn from the results of this thesis serve as a basis for the research
presented in the dissertation’s other two theses. Setiani et al. designed and conducted an experiment
on test case understandability [SFH20] using the publicly available dataset of Study 2 [d10].

3.2 Automated Isolation of Dependencies in White-Box Test Generation

Both the results from Thesis 1 and related research serve as a foundation for the definition of two
practical challenges of white-box test generators, which were considered in detail in Thesis 2. The
two challenges are strongly connected as one might be a root cause of the other. First, most of white-
box test generator tools might achieve low code coverage with their tests on complex programs ini-
tially. This can be due to several factors that may hinder the test generation process. One of them is
the external dependencies of the code under test (e.g., file system, network, or other modules of the
program). These dependencies might prevent test generators from exploring all the statements in the
code because they are not under control during the generation process. Second, these dependencies
can not only affect the initial coverage reached, but may negatively influence thewhole test generation
process: isolating each problematic dependency manually can be burdensome, and the collaboration
between white-box test generators and isolation frameworks is challenging.

The thesis presents a novel, automated way of isolating the dependencies of the unit under test
for the purpose of white-box test generation. Figure 3 depicts the overview of the technique through
a simple example. The proposed approach uses static source code transformations prior to test gen-
eration by which the invocations to the environment or external modules are replaced with calls to
a parameterized sandbox. The sandbox contains all the methods to which the calls were isolated,
but their behavior is controlled by the test generator via the generated, parameterized fake imple-
mentations. This way, the test generators have all control over the dependencies’ behavior, and their
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generation process will not be blocked. The thesis also presents details of a large-scale evaluation of
the novel technique on open-source projects. Based on the results, the approach is able to facilitate
the test generation, where it is possible: in several cases, the statement coverage was immediately
increased to 100% from an average of 60%.

This automated isolation approach is extended by a feature, which allows the users to refine the
behavior of the fake implementations of isolated methods. The approach works with input-effect pairs
given by the user. These give the methods of the generated sandbox a restriction on their behavior
by defining what input intervals should apply a given effect. The pairs might eliminate the possibly
invalid behavior that is triggered by the arbitrary values from the test generator. Therefore, with
the use of incremental refinement of behavior resulting in a set of input-effect pairs, the user will
eventually reach a behavior of a given fake method that is neither too specific, nor too general for its
purpose.

class FakeIO
{
int cnt() {
return TG.int();

}
}

class Foo {
IO._().cnt();

}

class Foo {
IO.cnt();

}

Unit Under Test

Dependency
Information

IO

Foo

Calls

Dependency
analysis1.

Transformed
Unit Under Test

Source code
transformations2.

Sandbox code
generation3.

Sandbox
Environment

FakeIO

Foo

Calls

Compiled Library

Include in
compilation4.

Include in
compilation4.

Test
Generator

Calls

Generate
tests

Figure 3. An overview of the automated isolation approach for white-box test generation.

My contributions are summarized as follows.

Thesis 2 I designed a novel, automated, code transformation based approach for alleviating
the external dependency problem in white-box test generation.
2.1 I designed an approach to automatically isolate the unit under test from its dependen-

cies for test generation purposes. This approach also generates a parameterized sandbox
around the isolated unit that can be utilized by the test generator. I mapped the auto-
mated isolation approach to the domain of a concrete white-box test generator (Microsoft
Pex/IntelliTest) to demonstrate the feasibility of the approach.

2.2 I conducted a large-scale quantitative evaluation to assess the performance of the approach
via the implemented tool. The tool was able to improve the coverage reached by generated
tests by around 50-60% in problematic cases.

Publications. A preliminary version of the approach presented in this thesis was published in the
proceedings of the Ph.D. Minisymposia at BME MIT [w6] [w7] as well as in the Periodica Polytech-
nica journal [j1]. The final approach was elaborated in the journal of Information and Software Tech-
nology (IST) [j3]. A dataset produced during the evaluation of the approach was published in Data in
Brief [j4].
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Applications. The automated isolation approach was implemented in a tool called AutoIsolator1 as
an extension for Visual Studio. Beyond the publications, the tool has been presented in a meetup for
enterprise software professionals. The thesis also served as a basis for one B.Sc. thesis.

3.3 Visually Aiding the Use and Problem Resolution of Symbolic Execution

The application of white-box test generation for complex software might require a thorough under-
standing of the underlying algorithms due to the inconvenient resolution of possibly occurring prob-
lems with the test generation. However, for the widespread use of such tools in practice, this might
be a difficult requirement to satisfy due to effort or resource constraints. Therefore, supporting tech-
niques have to be used for e.g., identifying exact problems with test generation, obtaining an overview
of the test generation process, or even understanding the test inputs chosen. These techniques usu-
ally monitor the test generation process along with data collection and try to guess the root causes
of occurring problems. Although these solutions might be useful if problems occurred, the user of the
tool still cannot grasp a summary of what was happening in the background.

The thesis proposes a visualization technique for symbolic execution based test generation that
may help its users to obtain a clear overview of the generation process. Using the collected data, the
technique visualizes symbolic execution graphs with well-defined semantics. The nodes have detailed
information attached to them, including the source code location, the path condition, the indication of
constraint solver calls (if any), generated tests (if any), and the reason of possible path exhaustion. The
directed edges between the nodes show how and where the symbolic execution progressed through
its states. Some of the basic information is shown immediately to the user via the nodes’ shape, bor-
der, and fill color. The thesis also presents the tool (implemented for Microsoft Pex/IntelliTest) which
automatically generates this visual representation and interactively presents it to the user in the de-
velopment environment. Figure 4 shows two examples visualized in the tool. Two practical use cases
are proposed for the visualization technique. First, in engineering use it might alleviate and speed
up the work with symbolic execution based test generation. Second, in educational use the visualiza-
tion might help the new users to gain an understanding of symbolic execution with less effort, more
rapidly.

The visualization technique is extended with further multi-domain metrics regarding the code
under test, symbolic execution and its graph, and the generated tests. Those data are mapped to com-
mon issues of white-box test generation, such as constraint solver issues, object creation, state-space
explosion, or environment interactions. This way users of the visualization might identify the issues
with test generation that resulted in low code coverage.

My contributions are summarized as follows.

Thesis 3 I designed a generic visual representation of symbolic execution trees that handles
additional data, which are related to the path conditions, constraints and generated test cases, for
easier understanding and issue identification. I adapted the generic representation to a concrete
white-box test generator (Microsoft Pex/IntelliTest) by precisely mapping each generic concept
to the concrete domain. Based on the analysis of multiple related domains, I identified and or-
ganized several metrics that alleviate the problem identification process during test generation
based on symbolic execution.

Publications. The approach for visualizing symbolic execution was presented in a paper at the
International Conference on Software Testing, Verification and Validation (ICST’15) [c5]. An extension
of the approach for supporting more precise problem identification was published in the proceedings
of the Ph.D. Minisymposium at BME [w8].

1The website of the AutoIsolator tool is at https://ftsrg.github.io/autoisolator

9

https://ftsrg.github.io/autoisolator


Dávid Honfi Ph.D. Thesis Booklet

(a) Example tree with three generated tests. (b) Highlighting tests and execution paths.

Figure 4. Symbolic execution trees in the proposed SEViz tool.

Applications. The implemented visualization tool (SEViz2) was used during laboratory sessions of
Software and Systems Verification course of the Budapest University of Technology and Economics
to help students better understand how symbolic execution based test generation techniques work.
The proposed idea served as a basis for two B.Sc. theses as well. Cao et al. have built their PexViz
visualization tool based on SEViz [Cao+18].

4 Publication List

Number of peer-reviewed publications: 9
Number of peer-reviewed journal papers (written in English): 4
Number of articles in journals indexed by WoS or Scopus: 4
Number of publications (in English) with at least 50% contribution of the author: 7
Number of independent citations: 7

4.1 Publications Linked to the Theses

Journal papers Int. conference papers Workshop papers

Thesis 1 [j2] — —
Thesis 2 [j1], [j3], [j4] — [w6], [w7]
Thesis 3 — [c5] [w8]

This classification follows the faculty’s Ph.D. publication score system.

4.1.1 Journal Papers

[j1] Dávid Honfi and Zoltán Micskei. Supporting unit test generation via automated isolation. Pe-
riodica Polytechnica Electrical Engineering and Computer Science 61(2), 2017, pp. 116–131. doi:
10.3311/PPee.9768.

2The website of the SEViz tool is at https://ftsrg.github.io/seviz
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10.1109/TSE.2020.3025732
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4.1.2 International Conference Papers

[c5] Dávid Honfi, András Vörös, and Zoltán Micskei. SEViz: a tool for visualizing symbolic execu-
tion. In: 2015 IEEE 8th International Conference on Software Testing, Verification and Validation
(ICST), pp. 1–8. Apr. 2015. doi: 10.1109/ICST.2015.7102631. Tool track.
Cited by:

• Marco Angelini, Graziano Blasilli, Luca Borzacchiello, Emilio Coppa, Daniele Cono D’Elia,
Camil Demetrescu, Simone Lenti, SimoneNicchi, andGiuseppe Santucci. SymNav: visually
assisting symbolic execution. In: Proceedings of the 16th IEEE Symposium onVisualization
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(sed): a platform for interactive symbolic execution, debugging, verification and more. In-
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maude theories with narval. Theory and Practice of Logic Programming 19(5-6), 2019,
pp. 874–890. doi: 10.1017/S1471068419000243

• J. Cao, A. Astorga, S. Srisakaokul, Z.Wu, X. Liu, X. Xiao, and T. Xie. Visualizing path explo-
ration to assist problem diagnosis for structural test generation. In: 2018 IEEE Symposium
on Visual Languages and Human-Centric Computing (VL/HCC), pp. 323–325. Oct. 2018. doi:
10.1109/VLHCC.2018.8506484

4.1.3 Workshop Papers

[w6] Dávid Honfi and Zoltán Micskei. Generating unit isolation environment using symbolic exe-
cution. In: Proceedings of the 23rd PhD Mini-Symposium, pp. 22–25. BME MIT, 2016. url: http:
//hdl.handle.net/10890/1546.
Cited by:

• Stefan Klikovits, David P. Y. Lawrence, Manuel Gonzalez-Berges, and Didier Buchs. Con-
sidering execution environment resilience: a white-box approach. In: Software Engineer-
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4.1.4 Dataset (non peer-reviewed)

[d9] Dávid Honfi and Zoltán Micskei. Using White-Box Test Generation During Development: A Repli-
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[d10] Dávid Honfi and Zoltán Micskei. Classifying Generated White-Box Tests: An Exploratory Study
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of autonomous robots. In: SDL 2017: Model-Driven Engineering for Future Internet, pp. 119–135.
Springer, 2017. doi: 10.1007/978-3-319-68015-6_8.

4.3 Additional Work

[a13] Dávid Honfi. Szimbolikus végrehajtás alapú tesztgenerálás támogatása és analízise [in Hun-
garian; Support and analysis of test generation based on symbolic execution]. Scientific Stu-
dents’ Association Report. 2013. url: http://tdk.bme.hu/VIK/DownloadPaper/Szimbolikus-
vegrehajtas-alapu-tesztgeneralas.

[a14] Dávid Honfi. Struktúra alapú tesztelés vizsgálata egy komplex szoftverrendszerben [in Hungar-
ian; Structure-based testing in a complex software system]. Bachelor’s Thesis. Budapest Uni-
versity of Technology and Economics, 2013. url: https://diplomaterv.vik.bme.hu/en/Theses/
Struktura-alapu-teszteles-vizsgalata-egy.

[a15] Dávid Honfi. On Supporting Automatic Test Generation. Master’s Thesis. Budapest Univer-
sity of Technology and Economics, 2014. url: https : / /diplomaterv. vik .bme.hu/en/Theses /
Automatikus-tesztgeneralas-tamogatasanak.
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