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Abstract

Autograding systems that provide automated feedback to the students are indispensable in most
university courses. Novices are provided with tailored feedback that supports them with solving
exercises and scaffolds their learning process.

Several studies have been conducted on a high level in those courses, e.g., comparing overall
course results and exercise scores. However, only a few considered design principles and strategies
for automated feedback. Besides that, no literature is present about autograding systems in a
K-12 educational context. On the other hand, the field of providing offline scaffolding and giving
feedback in K-12 education has been investigated intensively.

This thesis tries to close the gap between these two research fields by conducting a small study
on programming exercises with TUM’s autograding system ArTEMiS [1] with three 10th grade
courses at a Bavarian grammar school.

The results indicate a high impact of the exercise topics and the type of mistakes the students
made on the effectiveness of feedback strategies. Unfortunately, the sample was too small to discover
differences between the feedback strategies for all exercise topics and mistake types. However, the
results are a good starting point for further research.
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1 Introduction

Learning programming seems to be quite a complex topic. Novices lack not only knowledge but also
strategic skills to solve problems [2]. Additionally, learning groups suffer from a high heterogeneity
in and between groups [3]. Learning to program in schools and universities usually happens within
a fixed timeframe of semesters and examinations, leading to a high learning pace and teachers
to continue when only 25% of the students understood the topic (Lundgren-effect [4]). Another
factor contributing to these difficulties is that students lack the skill to determine if their solution
is correct. Especially weaker students need a teacher who can always help immediately [2]. This
leads to the regular phenomenon of teachers running around the classroom to help students with
their problems. This is so regular that the term sneaker didactics has been established in German
cs education research [5].

Facing these problems, universities developed the idea of automatic assessment of (programming)
exercises to handle the vast novice courses. Today, no learning to program in university without an
automatic assessment system (also called autograders) is imaginable [1, 6, 7]. Although the use of
autograders sometimes leads to lousy learning behavior [6], the possibility of receiving individual
feedback in a short time significantly supports students to create better solutions, keep motivation
high and not give up fast [2] is highly desirable.

The effectiveness of automated feedback is - like every type of scaffolding - highly dependant on
the form and goal of it [8, 9, 10, 11]. Besides supporting students when working on tasks about
already known topics

As there has been a lot of research on the general approach of using autograders in university
courses and some research on giving feedback in K-12 education, the goal of the thesis will be to
determine which way of designing exercises and automatic feedback is the most effective in a K-12
educational context when using TUM’s automatic assessment platform ArTEMiS [1, 12].
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2 Related Work

2.1 Difficulties in Learning to Program
As mentioned, learning to program is a highly complex topic [2]. This issue starts with under-
standing underlying concepts and learning a language’s syntax and reaches to designing exercises
for repetition or construction of new knowledge. Additionally, high heterogeneity in and between
groups, as well as negative expectations about the subject caused by forwarded traumas of previous
generations, cause low motivation [2, 13].

2.1.1 Multitasking
Learning to program is not only learning one but several skills at once. First, students have to
learn how to use a computer and its software properly. It begins with basic skills like opening and
saving files and using IDEs and expert tools like the version management software Git. Therefore,
using an IDE developed for education purposes is highly recommended [3].

Furthermore, programming and modeling tasks are always performed in a certain context. These
contexts can range from mathematics and business administration to everyday topics in the stu-
dent’s lives. Students confused about a task’s topic - because they lack knowledge in that field -
face a tough time during modeling and implementation [2, 3]. Therefore, when designing exercises,
the relevant knowledge of other subjects must be considered to reduce the cognitive load.

Last but not least, students have to learn computer science concepts and a programming language
when learning to program. Even these skills are multilayered: Students must learn concepts,
modeling, syntax, semantics, and style simultaneously because they all depend on each other [14].

2.1.2 Motivation
The motivation and will to learn build the foundation for success [2]. Therefore, this aspect’s
impact must be considered when looking for reasons for the low success of programming novices.

Research shows several possible reasons for a low motivation to learn programming. The already
mentioned complexity and the multiple layers of that topic require strong persistence, making it
difficult to build motivation if it does not already exist. Furthermore, programming is a trial-and-
error intensive subject, a learning style students are usually not familiar with from other subjects
and therefore has to be learned to prevent frustration [2].

Additionally, if students miss something in class or don’t understand an aspect, they won’t be
able to follow upcoming lessons. This leads to them thinking they cannot program at all and
develop a pattern of learned helplessness. For the students who were left behind due to the pace of
the class, the problem worsens as the framework of our education system sets the timeline according
to the need for assessment and not the students’ learning speed. Therefore, it would be essential
to find a way to allow students to learn at their own pace [3].

2.1.3 Typical Mistakes of Novice Programmers
Identifying and addressing typical mistakes of students is a key part of every teacher’s competence.
However, unlike other STEM subjects, the research on typical mistakes and misconceptions is not
fully developed in the field of computer science education [15]. Unfortunately, many educators still
see mistakes or misconceptions as obstacles to learning. However, being able to specifically address
identified problems is crucial to improving the students’ skills. Especially as it is known that many
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instructors show a weak understanding of potential misconceptions their students have, identifying
and collecting them is essential [15]. In the following section, typical conceptual mistakes that
are made by programming are collected to gain a better understanding of what to look for when
designing test cases and exercises based on a literature review by Qian and Lehman [15]:

Variable Misconceptions can cause trouble because students do not understand that variables
can only store one value at a time, how values are assigned (e.g. a = 5 ≠ 5 = a), that the name of
the variable does not affect the value (e.g. largest), the scope of a variable (e.g. global vs. local),
where data comes and from and where it is stored and that print statements do not change variable
values (e.g. ’value of X is 1’) [15, 16].

Conditional Misconceptions can be that both if and else blocks will be executed or that if a
condition is false, the whole program will stop instead of skipping a certain part [15].

Loops Misconceptions are such where students can not identify correctly which lines will be
repeated and think that one loop type (for vs. while) is superior based on their familiarity with
them. Additionally, some students have the misconception that the loop body is executed whenever
the condition comes true, no matter what code is currently executed [15].

Sequential Execution Misconceptions describe a case where students struggle to identify the
order of code execution. A typical case is the call of functions where students do not know where
the parameter values come from and where the return value goes. Students also often struggle
with the three-line-variable value swap, where the values of two variables are swapped using a third
helper variable. [15, 16].

OOP Misconceptions include several problems related to object-oriented programs. This ranges
from thinking classes are a collection of objects, objects being a subset of a class, the relationship
between objects, confusion between static and non-static elements, call-by-ref vs. call-by-value,
and the general approach of decentralized architecture [15].

Natural Language can be confusing for programming novices. This can lead to problems where
variable names and string values are mixed up, some words have opposing everyday and scientific
meanings, and there is often confusion about the boolean operators and/or [15].

Math Last but not least, algebraic operations sometimes work differently than in maths, a subject
students are usually familiar with when beginning to program. Therefore, students often get
confused by assignments of values (programming) that look similar to algebraic equations (maths)
and division of integers, leading to integers instead of floats [15].

Unfortunately, properly identifying misconceptions requires a lot of work and data. Therefore,
this thesis will analyze concrete mistakes that occur instead of trying to identify which misconcep-
tions cause these mistakes. However, the design of the test cases to assess the students’ submissions
will be based on the above-mentioned misconceptions to get results that are as fine-grained as pos-
sible.

2.2 Scaffolding
Scaffolding has been studied extensively in the past years in cs and general education. Nevertheless,
no consensus concerning the definition of scaffolding seems to exist [17, 18].
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The definition by Wood et al. [19] described it as a process that enables a child or a novice to
solve a problem, carry out a task, or achieve a goal beyond his unassisted efforts [18].

Whereas Stone [20, 21] defined scaffolding as an interactive process that occurs between teacher
and student who must both participate actively in the process [17].

Yet independent from the exact definition of scaffolding all papers agree that scaffolding is ef-
fective [17, 22, 23]. Additionally, some common characteristics of scaffolding definitions have been
identified by van de Pol et al. [17]:

Contingency The Level of support is adjusted to the student’s level. Therefore, the level of
competence must be determined.

Fading Support is decreased over time.

Transfer of responsibility The responsibility for the learning success is transferred from the
teacher to the student when the student is taking increasing control.

The correlation of these common scaffolding characteristics is visualized in Figure 2.1.

Figure 2.1 Conceptual scaffolding model visualizing the common characteristics [17]

This thesis will thereby follow the definition of Wood et al. [19] combined with the common
characteristics identified by van de Pol et al. [17].

2.2.1 Effectiveness of (computer-based) Scaffolding
A more specific type of scaffolding - the most relevant type in the context of cs education - is
computer-based scaffolding, which uses computers to provide the scaffold for learning. Even though
(computer-based) scaffolding is less effective than one-to-one human tutoring [22] it still produces a
medium effect on learning (g=0.53) [22]. The impact of this effect is increased as the more effective
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one-to-one human tutoring can not be realized in most classroom settings as it usually requires
a huge time investment by teachers [7] who mostly tend to help the students close to them and
therefore oversee others [24].

A more differentiated approach of investigating the effectiveness of scaffolding is shown in the
meta-analysis by Kim et al. in 2020 [23]. Considering the different options to provide scaffolding to
students, three types of scaffolding have been identified: conceptual, strategic, and metacognitive.
Additionally, expecting that individual or group work also affects the effectiveness of scaffolding,
the effectiveness has also been partitioned by group sizes. The meta-analysis also tried to determine
the effectiveness of motivational scaffolding but could not find mentionable results [23].

Table 2.1 Effectiveness (Hedge’s g and 95% Confidence Interval) of computer-based scaffolding
(own table according to Kim et al. [23])

Group conceptual strategic metacognitive
Single 0.48 (0.40,0.56) 0.47 (0.37,0.57) 0.38 (0.20,0.56)
Pair 0.59 (0.43,0.76)
Triad 0.41 (0.25,0.57)
4-6 0.34 (0.20,0.48)

overall
0.47 (0.41,0.53)

0.44 (0.35,0.53) 0.46 (0.35,0.57) 0.39 (0.25,0,52) 0.48 (0.05,0.91)

Table 2.1 provides an overview of how effective different types of scaffolding applied to which
group sizes are. The results indicate that the highest effect of all kinds of summarized scaffolding can
be achieved when students work in pairs (g=0.59). If Students work in triads, scaffolding is slightly
less effective (g=0.41) than when students work individually (g=0.47). In settings where students
work individually, the most effective types of scaffolding are conceptual and strategic (g=0.48 and
g=0.47), whereas metacognitive scaffolding is considerably less effective (g=0.38). When working
in groups, students benefit the most from metacognitive scaffolding (g=0.48). However, the 95%
confidence interval of this finding is very big (0.05,0.91), which indicates that the effectiveness of
metacognitive scaffolding in groups has to be further researched. The second-best results in group
settings could be achieved with conceptual scaffolding (g=0.46), while strategic scaffolding is less
effective (g=0.39) [23].

The results of Kim et al. [23] indicated that if scaffolding shall be applied in group settings, it’s
best to have students working in pairs or, at most, triads while using conceptual or metacognitive
scaffolding.

Considering the setting in which the effectiveness of scaffolding is studied, the findings of Heather
Leary et al. [22] show that in authentic settings - which have more threads to internal and external
validity - scaffolding achieves higher effects. Thus, educators can have confidence in the effectiveness
of scaffolds even if the studies suffered from threads to validity [22].

2.2.2 A Framework to describe Scaffolding
Wood et al. [19] speak of six scaffolding functions: recruitment, reduction of degrees of freedom,
direction maintenance, marking critical features, frustration control, and demonstration [17, 19] Ad-
ditionally several papers suggest a further distinction between tools/means and the goals/intentions
[17]. Combining these ideas into a common framework to explore scaffolding van de Pol et al. [17]
described a framework that distinguishes

Five Intentions of Scaffolding

Direction maintenance refers to keeping the learning on target and maintaining the learner’s
pursuit of a particular objective. This intention is mostly metacognitive.
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Cognitive structuring is an intention where the teacher provides explanatory and belief struc-
tures that organize and justify.

Reducation of the degrees of freedom describes taking over those parts of a task the student
is not yet able to perform and thereby simplify the task.

Recruitment helps to get students interested in a task.

Frustration Control describes a system of reward or punishment as well as keeping students
motivated via the prevention or minimization of frustration.

Six Means of Scaffolding

Feedback involves providing information regarding the student’s performance to the student.

Giving Hints describes the provision of clues or suggestions to help the student proceed while
not revealing the entire solution or detailed instructions.

Instruction involves the teacher telling the students what to do.

Explaining refers to providing more detailed information or clarification.

Modeling is the process of offering behavior for imitation.

Questioning involves asking students questions that require an active cognitive answer.

Based on this framework, any combination of scaffolding means with scaffolding intention can be
constructed as a scaffolding strategy [17].

2.2.3 Feedback
Similar to scaffolding, the literature defines Feedback in several different ways, and no consensus
seems to exist. A common approach is to define feedback as information communicated to the
learner to modify his or her thinking or behavior to improve learning [7]. As this definition seems
too generic for detailed research on how to design automated feedback, this thesis will stick to
the definition in the scaffolding framework by van de Pol et al. [17]: ’Feedback involves providing
information regarding the student’s performance to the student.’ - enriching it with other means of
scaffolding to find out how to provide the best possible experience to the students.

Besides the positive effects of scaffolding, the effectiveness of feedback as a means of scaffolding
has been examined in several papers. As a very versatile means of scaffolding, it does not surprise
that feedback can impact all described intentions of scaffolding positively [11]. Additionally, to the
advantages of scaffolding, feedback strengthens low-confidence answers [25] and can significantly
improve the student’s learning experience by boosting the novices’ motivation [10].

Considering our definition of feedback, it provides information about the student’s performance.
This information can be presented in several ways:

Binary Feedback provides information about the correctness of a submission or the correct per-
centage but no details about what is wrong [7, 11]. Unfortunately, this type of feedback is useless
to improve a submission as it does not provide information that allows students to understand the
gap between their current and desired state [7, 8].
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Elaborated Feedback includes information about the student’s mistake [11]. Elaborated feedback
can be subdivided into:

Knowledge about Concepts containing explanation of the subject which has been applied
wrongly or examples which illustrate the concept [7].

Knowledge about Mistakes provides detailed information of what is wrong. This can be done
by describing unit test cases that failed, displaying compiler errors, hints to timeout or code style.
More specifically, this type of feedback can be implemented using location hints (Where is something
wrong?), data hints (Which input leads to which wrong output?) or an example hint (Which sample
input should lead to which output?) [7, 11].

Knowledge about How to Proceed can contain hints on how an expert would usually solve
a certain bug pattern or suggest code snippets for how to solve a part of the task that blocks
proceeding [7, 11].

Knowledge about Task Constraints includes mostly general hints on the requirements and
hints not considering the student’s submission [7, 11].

Knowledge about Meta-Cognition providing students meta-cognitive strategies and knowledge
for self-regulating their learning (e.g., hints about useful information sources) [11].

Knowledge about Solution is an almost binary version of elaborated feedback and shows the
student (a part of) the solution [7, 11]

Scaffolded Feedback is feedback that contains more information with every wrong submission.
For instance, when the exercise is to translate words into another language, one more letter of the
correct answer is revealed with every wrong try [11]. Scaffolded Feedback can be implemented with
any means of elaborated feedback.

2.2.4 Application of Feedback
Whenever a certain type of feedback is deployed, the structure is the same:

An error is detected - based on its type, a feedback strategy is selected - a feedback item of that
strategy is deployed to the student. [26]

The crucial part of this process is selecting a proper feedback strategy. Knowledge about the
(dis)advantages of each strategy is important when selecting a strategy. Especially when considering
that wrong knowledge constructed based on feedback can hardly be corrected [25].

Whenever feedback is given it’s important that it implementable and thus contains information
about a certain mistake [9]. This is also visible by a closer look at binary feedback, which is often
found to lead to lousy behavior like cheating or working on fewer exercises, especially when applied
in an automatic assessment context [7]. Therefore, some kind of elaborated feedback should be used.
Hereby, the best results have been achieved with feedback that required cognitive processing [25]
while being corrective, especially novices benefitted from procedure hints [10]. Another important
finding is that besides the mentioned constraints, a good amount of variety and a deep level of
detail lead to more effective feedback [7].

Another important aspect is that feedback is deployed fast enough for students not to get frus-
trated but still delayed enough to encourage them to think about it [9]. Surprisingly, according to
a meta-analysis by Heather Leary et al. [22], students did better when the scaffold was not faded.

Considering the instructiveness of feedback, the findings of Greifenstein et al. [9] implicate that
direct instructions have a slightly negative (r=-0.13) effect on learning, while hints have a positive
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effect (r=0.17). This is explained by the positive effect of autonomy [9]. Besides the positive effect
of corrective feedback on the construction of knowledge, it has also been noted that too much of it
reduces the students’ motivation [10].

2.3 Designing exercises
2.3.1 Types of (programming) tasks
Simões and Queirós [27] collected different types of programming exercises with their individual
up- and downsides:

Code from scratch where students start with an empty project. Students often struggle with
focusing on important aspects, violating OOP patterns and the blank page syndrome, not knowing
where to begin. The exercise preparation is fairly simple, as no template or solution has to be
created. However, it is very complicated to create unit tests to verify the correctness of a submission
for this type of exercise.

Code Skeleton describes an exercise where the teacher provides a code skeleton to scaffold stu-
dents to focus on the task relevant to the intended learning goal. Yet preparing such exercises is
costly for the teacher as a full solution has to be generated and disassembled for the template. This
type of exercise can be unit-tested easily.

Code Baseline exercises are such that provide a working piece of code that has to be modified to
fulfill certain requirements. To do so, students have to understand the existing code before being
able to modify it. Such exercises can also easily be unit-tested and provide implicit gamification.
However, this type does not work for all cs concepts.

Find the Bug is an exercise pattern where - similar to the code baseline - a piece of code is
provided. This code contains certain bugs that must be found but have not been fixed. This kind
of task can be solved unplugged and is, therefore, a good option if no computer can or shall be
used.

Fix buggy Code extends the Find-the-Bug type to fix a bug. It can be scaffolded by telling the
students where the bug is. In any case, the code has to be read and understood before the bug can
be fixed.

Compiling Errors are shown to students with the corresponding code. This supports the careful
reading of compiler and error output instead of relying on automated features of the used IDE and
improves an understanding of how the compiler works.

Code Interpretation refers to tasks where students are given a piece of code, and they have to
answer questions like ’What does this code?’, ’What is the output?’ or ’Which option is correct?’.
This approach forces students to read (others) code carefully. This approach is also suitable for
cases where no computers are available.

Fill the Blanks exercises are a version of the code skeleton with smaller gaps and no use of
computers/IDEs. These exercises prevent students from brute force coding exercises.



2.4. AUTOGRADERS

9

2.3.2 Further for Designing Programming Exercises
When designing programming exercises based on either of the types listed above, it is important
to keep in mind that there is not the one best type and design, and multiple ways of assessment
are important [28]. However, when mixing the perfect exercise cocktail some general aspects must
be considered.

For many students, shifting from passive learning to active problem solving is difficult if they
are already familiar with traditional teacher-led instruction [23]. Yet scaffolding this by using the
exercise type of modifying code samples does not lead to success as students tend to skip these
kinds of tasks because they think they’re supposedly boring [29]. Therefore, it has to be ensured
that students do not skip exercise parts while avoiding continuous grading which causes a lot of
pressure on the students [3]. Rather, emphasizing comprehension instead of exercise outputs can
support their learning. However, it must be remembered that a correct solution does not equal
understanding of concepts - yet, the understanding could be verified by questioning students about
their code [30].

Additionally, tasks should inspire to keep interest high [3] but still ensure that if, e.g., the
algorithms aren’t the key concept to be learned, they should be as simple as possible [29]. Another
problem to be avoided is sub-tasks stacking up on each other, preventing students from solving the
following tasks if previous ones could not be solved correctly [2].

When choosing the context of an exercise, it has to be made sure that students can copy-paste as
little code as possible from lecture notes or the internet because the procedure of just copy-pasting
code is a reason for the loss of concepts and often occurs if students are overwhelmed by the size
of an exercise [29]. To keep the size small even if a bigger context is desired, the many-small-
assignments-approach where a big task is split into sub-tasks which can be treated individually and
altogether form a bigger piece of software is promising [31]. Additionally, it is highly recommended
to teach and use computer science vocabulary to communicate exercises efficiently [28].

Finally, it has been found that students tend to code without testing [29] and ask for help very
late, which leads to big amounts of untested code that sometimes has to be completely rewritten,
which then leads to frustration [29].

2.4 Autograders
Facing a huge amount of novice programmers struggling in programming courses and a lack of
capacity to provide constant fast support by teachers [1, 2, 7] universities started to use autograding
systems that became irreplaceable [6]. The term autograder refers to any platform where students
submit a solution for a programming exercise and receive some feedback about the correctness of
their submission.

2.4.1 Potential Problems of Autograder Use
As described in section 2.1.1, programming novices are facing a lot of skills that have to be learned
simultaneously. Learning how to use an autograding system contributes to this problem. Therefore,
it is highly recommended to intensively familiarise students with the autograder before starting work
on complicated exercises [8].

Another common problem is that students rely on instant feedback instead of their own testing
and careful thinking [6, 8]. Different approaches to handle this misbehavior have been given a
try. The suggestion by Greifenstein et al. [9] and Chevalier et al. [32] to delay the feedback have
been found to hold the danger of reducing motivation even though they lead to better results in
the domain of computational thinking [9, 32]. Additionally, in the application of this approach is
not supported by all autograding platforms. Another common approach is to introduce a penalty
for each try to reduce the amount of submissions and avoid students relying on the feedback of
the autograder and encourage them to test the code themselves [6, 8]. This approach has been
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shown to lead to the desired results by reducing the number of submissions per Team by about
50% [6]. However, a negative side effect of the approach is that it puts severe pressure on students.
Baniassad et al. [6] reported that 20% were experiencing additional stress due to the penalty, while
15% felt that the risk due to it was unnecessarily high, and 5% assumed that their overall grade
was worse because they did not want to take the risk to get their grade reduced because of more
uploads. Another strategy to reduce the over-reliance on the feedback of the autograding system
is to make the test cases for some edge cases hidden, which means that they are executed after the
exercise’s deadline. Hereby, students need to properly test their code as they can only rely on the
visible test cases for the general correctness of their approach [8]. However, this approach leads to
stress factors similar to the submission penalty.

2.4.2 Advantages of Autograders
Despite the list of potential problems, autograding systems can be a good help in implementing
computer-based scaffolding in the form of automated feedback to the students’ submissions and,
therefore, relieve the teacher’s resources [1, 7] to enable them to focus on struggling students while
the others receive their required help from the autograding system. Another strength of autograding
systems is that they are fairly efficient when solving the problem that, in many cases, students do
not suffer from problems solving a mistake but finding it [15].

Additionally, autograding systems collect a lot of data about the students’ performances in gen-
eral (like an overall percentage) and in detail when, for example, discovering that several students
face the same problems, allowing the teacher to intervene even if the students did not call for
help [15, 27]. Besides providing information for instant intervention, the performance data of all
students at any time can be used by researchers to gain a better understanding of how students
work on programming exercises and what critical points can be interesting for further research.

2.4.3 TUM’s autograder ArTEMiS
For this thesis, the open source autograding platform ArTEMiS [1], which’s development is managed
by TUM, will be utilized. It has been chosen because of the wide range of features and freedom in
designing exercises. Another criterion is the fast support of the development team in case of errors
and the author’s positive experience with ArTEMiS as a student.

Amongst other features, ArTEMiS supports programming, modeling, quiz, and file upload ex-
ercises. The thesis will focus on programming exercises whose workflow is described in Figure
2.2.

The automatic assessment is performed by unit tests utilizing the JUnit5 framework extended
by the Ares test framework to provide more robust and secure testing tailored to efficiently test
student submission. Therefore, instructors are free to design the test cases’ fail messages to their
needs and run certain test cases only if others were successful (e.g., structural tests first, behavior
tests second, etc.)[33].

To provide students a better overview of what has already been completed, what still needs to
be done, and which feedback belongs to which subtask, the problem statements can be designed
interactively. Even parts of class diagrams can be linked with the results of test cases and are
displayed in green or red according to the test results (see Figure 2.3).

Another feedback feature available is hints that appear after a certain number of times a test
case fails and, therefore, work like scaffolded feedback (section 2.2.3) or delayed feedback (section
2.4.1). Unfortunately, this feature seemed buggy, so it will not be used in the exercises - even
though the results of these two types of scaffolding would be interesting to assess for the purpose
of the thesis.

ArTEMiS also provides a static code analysis similar to a code linter that looks for code style
mistakes, reports them to the students, and (optionally) reduces their score accordingly. Although
teaching a good code style to the students is desirable, keeping the cognitive load as low as possible
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Figure 2.2 Process for automated assessment in ArTEMiS [1]

is essential to enable students to focus on the critical CS concepts [15, 29] - especially as they are
also massively distracted by learning Java’s syntax [2, 3]. Therefore, the static code analysis will
also not be used in this thesis. The platform would also support using hidden test cases and a
submission penalty or a limited number of submissions. These features will also not be used to
keep stress factors low.

Besides the possibility of interacting with the code repositories via Git, ArTEMiS provides an
online code editor that supports basic syntax highlighting and highlighting the position of compiler
errors. However, the syntax is only checked when submitting a new solution, and the online editor
can not execute the code. Therefore, the students will be recommended to work on their code
offline and use the online editor as a fallback only [33]. By analyzing Git’s commit messages, it can
be determined if a submission has been uploaded from an offline IDE or the online editor.
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Figure 2.3 Example of an interactive problem statement [12, 33]

Sorting with the Strategy Pattern 

In this exercise, we want to implement sorting algorithms and choose them based on runtime specific variables. 

Part 1: Sorting 

First, we need to implement two sorting algorithms, in this case MergeSort and BubbleSort. 

You have the following tasks: 

1. @ Implement Bubble Sort 0 of 1 tests passing 

Implement the method performsort(List<Date>) in the class Bubblesort. Make sure to follow the Bubble Sort algorithm 

exactly. 

2. (¥) Implement Merge Sort 0 of 1 tests passing 

Implement the method performsort(List<Date>) in the class Mergesort. Make sure to follow the Merge Sort algorithm exactly. 

Part 2: Strategy Pattern 

We want the application to apply different algorithms for sorting a List of Date objects. Use the strategy pattern to select the right 

sorting algorithm at runtime. 

You have the following tasks: 

1. @ SortStrategy Interface 0 of 2 tests passing 

Create a sortstrategy interface and adjust the sorting algorithms so that they implement this interface. 

2. () Context Class 0 of 2 tests passing 

Create and implement a context class following the below class diagram 

3. @ Context Policy 0 of 3 tests passing 

Create and implement a policy class following the below class diagram with a simple configuration mechanism: 

1. @ Select MergeSort 0 of 2 tests passing 

Select Mergesort when the List has more than 10 dates. 

2. (%) Select BubbleSort 0 of 2 tests passing 

Select BubbleSort when the List has less or equal 10 dates. 

4. Complete the client class which demonstrates switching between two strategies at runtime. 

©Client 

/s 
s . 

Vg ~ 

ff \a 

| _ e © Context _ | 
© Policy context sortAlgorithm @ SortStrategy 

, > -dates: List<Date> > , 
+configure() +performSort(List<Date>) 

| +sort() | 

© BubbleSort © MergeSort 

| +performSort(List<Date>) | +performSort(List<Date>) 
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2.5 Measuring Success in Learning to Program
Measuring how successful a method of learning programming has always been a challenge - espe-
cially when using process data without separate written or oral exams. Including detailed code
inspection, counting keystrokes over time, several visualizations of behavior, and measuring how
much time was needed for a specific task, different approaches have been tried [24, 27, 34, 35, 36].
Hereby, two approaches excel:

2.5.1 Time-on-Task
The concept of time-on-task describes the measuring of how much time has been spent working on
a task. It is interesting to investigate as it has been found to moderately correlate to course results.
Time-on-task is an approach that sounds fairly simple but has certain pitfalls in detail when trying
to determine what counts as time that has been spent on a task and what is not. Especially when
working offline or in an unrecorded environment, it is almost impossible to know what has been
done between two submissions [35] and how much time has passed before the first submission of
a session. One common approach is to define a time difference between two submissions, and if
the actual time difference is greater, the work is split into two separate sessions [31]. Besides this,
another common possibility is to try to approximate the time-on-task by other metrics. Doing this
Leinonen et al. [35] found a high correlation between session time and the number of change events
and suggested that this could be a good metric for approximating time-on-task. Such data can
then be analyzed for change over time, which could provide insights about a student’s performance
[34]. Nevertheless, it is highly desirable to calculate the time-on-task with precise fine-grained
data, as it was noted that there is only a moderate correlation between time-on-task calculated
with fine-grained data like keystroke analysis or screen recording and time-on-task approximated
from coarse-grained data like submission times [31]. This can be explained as the time between
submissions could be used for tasks like looking up lecture notes, or it could be used for bad
behavior like scrolling social media [35].

2.5.2 Error Quotient
The error quotient is another possibility to measure a novice’s programming progress. Broken down
to the core, this approach measures if consecutive submissions contain errors and if they are the
same errors, which indicates that a certain problem has not been solved [34, 36].

The error quotient is usually defined on a scale ranging from 0.0 if no directly consecutive
submissions both contain an error to 1.0 if all submissions ended in the same error [36]. The
exact distribution of values between these limits is usually determined based on the collected data
to achieve a well-differentiated output. Calculating the error quotient usually follows the pattern
described in figure 2.4 where the term Both e’s refers to two consecutive executions or submissions.
The calculated value is afterward projected onto the interval 0, 1 by dividing by the number of pairs
of consecutive submissions.
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Figure 2.4 Sample of an algorithm to calculate the EQ [36]
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3 Research Questions

Autograding As autograding systems have become an irreplaceable part of teaching programming
in higher education, much research has been carried out in this area. Unfortunately, this research
is usually performed on a high level, e.g., looking at the results of a final exam compared to the
scores achieved in programming exercises when varying the circumstances like introducing penalties
for submission or after introducing an integrated AI tutoring system [1, 6, 8, 37]. However, to
understand what’s important when designing exercises and automated feedback in a K-12 education
context, this aerial view of an exercise’s properties is insufficient, and more precise data must be
collected.

Scaffolding and Feedback Much research about providing scaffolding and giving feedback fitting
a K-12 educational context has been performed, and guidelines on designing both have been de-
veloped. However, especially the feedback was either provided by an offline teacher or, if it was
computer-based, the exercises were mostly simple tasks like multiple choice or fill-the-gap exercises
but no highly complex programming exercises [9, 17, 18, 22, 23, 38].

Research Questions and Expected Results Therefore, the following research questions have been
developed to close the gap between the research on autograding systems and feedback as a computer-
based scaffold for programming exercises:

RQ1. How does the choice of the strategy of giving automated feedback - knowledge
about mistakes with and without instructional characteristics on how to proceed
- about a submission to a programming exercise influence the repetition of similar
mistakes in subsequent exercises?

→ The findings of Greifenstein et al. [9, 10] indicate that direct instruction reduces in-
trinsic motivation - which would be crucial for successful learning - and that giving students
partial autonomy by providing feedback without direct instruction may stimulate their think-
ing about solutions and, therefore, improve their cognitive learning process [9, 10, 25].

Hypothesis H1: According to these findings, it is expected that feedback without direct
instruction leads to better learning and, therefore, fewer repeated mistakes in future exercises.

RQ2. How does the choice of the strategy of giving automated feedback - knowledge
about mistakes with and without instructional characteristics on how to proceed
- about a submission to a programming exercise influence the speed of solving
mistakes in the same and subsequent exercises?

→ The results of Greifenstein et al. [10] that novices seem to need clear guid-
ance/instruction for debugging and that direct instruction is very effective are in line with
the intuition that direct instruction leads to fast problem-solving. However, according to the
findings of Finn and Metcalfe [25], in future exercises, quicker solutions are produced if the
provided feedback needs more cognitive processing.
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Hypothesis H2.1: Giving direct instruction as feedback is expected to show the quickest
solution for an occurring mistake.

Hypothesis H2.2: In future exercises, quicker solutions are expected if the provided
feedback in previous exercises had no no direct instruction.
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4 Research Methods

To answer the research questions, a small study was conducted among 10th-grade students of a
grammar school in Munich. The students work on three programming exercises per topic. In the
first two exercises, two different feedback strategies are carried out, while in the third exercise, the
same feedback strategy is used for all students.

4.1 Circumstances and General Setting
4.1.1 Population and Groups
The study was conducted within the scope of the regular computer science class of three 10th-grade
courses, which will later be referred to as courses a, b, or c. Due to the findings of Kim et al. [23]
that computer-based scaffolding was more effective when students worked in pairs and only slightly
less effective when working in triads than when working alone, students were instructed to build
teams of two to three people to work on the upcoming exercises. These teams were then divided
into two groups (A and B), the results of which will be compared later. Table 4.1 provides a detailed
overview of how the courses were divided into groups. Each course has two lessons of 45 minutes
per week, split by a 20-minute break. Additionally, the students have access to all required tools
from home and are encouraged to work on exercises from home if they notice that they need more
time for the exercises.

Table 4.1 Distribution of the courses to the groups

Course Students Teams
A B A B

a 24 0 8 0
b 0 20 8 0
c 12 10 4 4

Total 36 30 12 12

4.1.2 Curriculum and Prerequisites
In 9th grade, the students learned basic Java programming concepts and object-oriented modeling.
Therefore, they are already familiar with classes, methods, attributes, and constructors, as well as
return values, parameters, local variables, primitive data types with algebraic operations, conditions
with if-else-statements, and for- and while-loops. Before continuing with the 10th-grade curriculum,
this prior knowledge was repeated for about five weeks to ensure the presence of the basic knowledge.

The new topics in 10th grade are inheritance, arrays, and classes as datatypes resp. object
references (later referred to as reference attributes).

4.1.3 Tools and Technology
IDE BlueJ [39] has been chosen as IDE because most students were already familiar with it.
Besides this, BlueJ is the only possibility to use Git with only minor restrictions by the school’s
firewall. As a fallback in case of problems with the interaction of IDE and autograder, an online
code editor integrated into ArTEMiS is available; even so, it does not allow running code online.
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Autograder Due to the reasons outlined in section 2.4.3, TUM’s autograder ArTEMiS will be used
for deploying feedback. The students in courses a and b were already familiar with the platform
from 9th grade while working with it was new for students in course c. To reduce the negative
effects of students not being familiar with autograders while learning new matters [8], the repetition
of the previous year’s knowledge was combined with precisely teaching how to use the autograding
system, and all repetition exercises were deployed using ArTEMiS .

4.2 Lesson Structure and Feedback Strategies

Figure 4.1 Lesson structure

no Feedback

uniform Feedback

Exercise 06c (Wk. 3-5) Exercise 07c (Wk. 5-7) Exercise 08c (Wk. 6-8) uniform Feedback

Exercise 06b (Wk. 1-3) Exercise 07b (Wk. 4-6) Exercise 08b (Wk. 6-8)

Exercise 06a (Wk. 1-3) Exercise 07a (Wk. 4-6) Exercise 08a (Wk. 5-7)

offered 3 Times/Topic

(no Videos available) Videos Videos always available

Topic: Reference Attributes Inheritance Felder/Arrays

Practice different Feedback for 

Groups A and B

Knowledge  

(free choice)

20-25 Minute Lecture+Tutoring by the Teacher

Mandatory Features (Keyboard Control, inherited Entity-Types, etc.) that 

require the skills obtained in the practice exercises

Context, individual Features, Design, etc.Application in 

Jump'n'Run 

Project

To minimize problems caused by students being unable to work at their own pace, like the danger
of skipping exercises [3], a flexible lesson structure has been developed. The structure consists of
three parts that build up: Knowledge → Practice → Application.

1) Knowledge In the first step, students have the free choice if they want to gain theoretical
knowledge from hand-picked videos or a teacher-led lecture-tutoring session. They can choose one
or both once or multiple times. A lecture on each topic is offered every week, where at least one
exercise on the topic is available.

2) Practice Exercises After or parallel to the transfer of knowledge, students work on practice
exercises. For each topic (reference attributes, inheritance, and arrays), three exercises with similar
structures are available. A typical sample of two such exercises is provided in figure 4.2. The similar
structure in different contexts is expected to improve the effect of practice [2] and has the potential
to make similar mistakes in consecutive exercises, which can, therefore, be better compared.

As code skeleton exercises ([27], section 2.3.1) are very suitable for use with unit tests and,
therefore, also with autograders and are also applicable for all programming-related computer
science concepts, all exercise follow this design approach.

Each exercise is available for three weeks with a slight overlap (see Figure 4.1 for details). Each
exercise’s time frame was designed to be solvable in about 30-45 minutes of concentrated work by
an average student.

3) Software Project After and parallel to the practice exercises, the learned concepts shall be
applied in a jump’n’run software project. The project’s baseline consists of some mandatory features
like keyboard controls and inheritance of different entity types to ensure that the newly learned
concepts are used in the project. However, the game’s context, individual features, design, etc.,
are up to the students. Besides the motivational aspects and the application of skills learned in



4.2. LESSON STRUCTURE AND FEEDBACK STRATEGIES

19

Figure 4.2 Interactive exercise statements of similar structured exercises 07a and 07b in ArTEMiS
(translated, original in German; all exercises in Appendix A.2)
Exercise 07a 

The software of a car wash should be able to manage different types of 

vehicles. The general vehicle class is already implemented. There are also 

empty classes for Car and Van. 

1. (x) Edit Car and Van so that they become subclasses of Vehicle. 

Create a constructor with the same parameters as in Vehicle and 

don't forget to call the superclass constructor. 0 of 2 tests passing 

2. @ Modify 'Vehicle' so that all attributes can be accessed directly in 

the subclasses. 0 of 1 tests passing 

3. @ Declare an integer attribute 'weightInKg' in 'Van' and add a 

constructor parameter (with any name) whose value is assigned to 

the attribute. 0 of 2 tests passing 

4. @ Override the method 'isTollRequired()' in 'Van' so that it returns 

true if the van is heavier than 3500kg. 0 _of 1 tests passing 

5. @ Override 'getDescription()' in both subclasses so that 'Vehicle' in 

the returned text is replaced by 'Car' or 'Van' respectively. 0 of 1 tests 

passing 
6. @ Assign a new object of the Van class with any values to the 

reference attribute 'companyCar'. 0 of 1 tests passing 

7. @ Currently, only cars can be washed in the car wash. Therefore, 

check in 'washVehicle(...)' ıf ıt ıs an object of the Car class and only 

then assign the parameter value to the attribute 'currentVehicle‘. 0 of 

1 tests passıng 

The class diagram does not show any results but serves only as an overview of 

the structure. 

© Vehicle 

-currentVehicle |#String color 

+void washVehicle(Vehicle vehicle) -compan£L +Vehicle(String color) 

+void washComplete() m +boolean isTollRequired() 

i +String getDescription() 

/N 
© Van © Car 

-int weightinKg 

© CarWash 

+Car(String color) 

+boolean isTollRequired() 

+String getDescription() J 

+Van(String color, int weight) 

+boolean isTollRequired() 

+String getDescription() 

(/) Make sure you don't accidentally change the class names or the 

package statement! 1_of 1 tests passing 

Exercise 07b 

1. (x) Edit Cat and Dog so that they become subclasses of Pet. Create a 

constructor with the same parameters as in Pet and don't forget to 

call the superclass constructor. 0 of 2 tests passing 

2. @ Modify 'Pet' so that all attributes can be accessed directly in the 

subclasses. 0 of 1 tests passing 

3. @ Declare an integer attribute 'aggressivenessLevel' in 'Dog' and 

add a constructor parameter (with any name) whose value is 

assigned to the attribute. 0 _of 2 tests passing 

4. @ Override the method 'needsMuzzle()' in 'Dog' so that it returns 

true iIf the dog has an aggressiveness level greater than 5. 0 of 1 tests 

passıng 

5. @ Override 'getDescription()' in both subclasses so that 'Pet' in the 

returned text is replaced by 'Cat' or 'Dog' respectively. 0 of 1 tests 

passınNg 

6. @ Assign a new object of the Dog class with any values to the 

reference attribute 'favoritePet'‘. 0 of 1 tests passing 

7. @ The owner can only walk dogs. Therefore, check in 'walk(...)' if 

the parameter is an object of the Dog class and only then assign the 

parameter value to the attribute 'petOnLeash'. 0 of 1 tests passing 

The class diagram does not show any results but serves only as an overview of 

the structure. 

© Pet 

© Owner -petOnLeash #String favoriteActivity 

+void walk(Pet pet) __ -favoritePet 6 +Pet(String favoriteActivity) 

+void endWalk() — +boolean needsMuzzle() 
; +String getDescription() 

/ 
© Dog / © Cat 

-int aggressivenessLevel 
+Cat(String favoriteActivity) 
+boolean needsMuzzle() 
+String getDescription() 

+Dog(String favoriteActivity, int aggressiveness) 
+boolean needsMuzzle() 
+String getDescription() 

(/) Make sure you don't accidentally change the class names or the 

package statement! 1_of 1 tests passing 

closed, isolated practice exercises, another intention of the software project is to reduce the effect
of students relying on the autograder and not test code themselves. However, they still do not lose
motivation or get overly stressed due to a penalty for every new submission [6], by delayed feedback
[32] or hidden test cases [8].

Automated Feedback Students receive automated feedback on all practice exercises and the
project’s mandatory features. After a student’s submission has been uploaded, the feedback is
displayed on the ArTEMiS page in the internet browser. The feedback for all incorrect parts of the
exercise is usually displayed at once. However, feedback for subtasks whose preconditions are not
fulfilled - e.g., implementing a method signature is a precondition for implementing the method
behavior - is hidden from the students to reduce their cognitive load. The feedback items are also
not collected for analysis.

In each topic’s exercises and b, the two student groups, A and B, receive feedback based on
different strategies. In contrast, in exercise c and the project exercises, feedback is deployed based
on the strategy used for group A. The Feedback strategies have been developed based on the
findings of section 2.2. Both strategies have the intention of reducing the degrees of freedom and
some maintenance of direction by providing mainly conceptional scaffolding and some metacognitive
support, as these have been found to be the most effective in group settings [23].
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Feedback Strategy A implements these intentions by providing information about the student’s
performance (=feedback). More specifically, the elaborated feedback type knowledge about mistakes
is applied using location hints and data hints.

Feedback Strategy B is based on strategy A but extends it with the instructional character-
istics of Knowledge about how to proceed.

Feedback Sample The following sample illustrates a typical case for both feedback strategies
in an exercise where a part of the task is to complete a method that returns the last element of a
given array (without error handling):

Strategy A Strategy B
The last element of the Array is not

returned correctly.
The last element of the Array is not

returned correctly. The last element of
an array named values can be returned
like this: return values[values.length-1];

4.3 Data
4.3.1 Collected data
Figure 4.3 provides an overview of the structure of the collected data. In this, every exercise is
assigned to one of the three main topics and a number in that topic (a → 1, ...). The project exercise
is listed as exercise 4 in the topic all. Each exercise has multiple test cases that are equivalent to
the JUnit test cases executed on the ArTEMiS server after every submission. For each test case,
the information if it was already passing in the template (e.g., to check if the class name from the
template is correct) is stored.

Each submission to an exercise can be assigned to a student team with a pseudonymized ID
and feedback group. For each submission, the time when a team has started working on the
exercise, the time of the submission itself, if the compilation (=build) has been successful, and a
git repository URL is available. Additionally, the time difference to the previous submission or - if
no such submission exists - to the initiation time has been calculated. Each submission consists of
multiple test case results. For each result, the information if the corresponding test case has been
executed (which would not be the case if preconditions of the test case are not fulfilled), if it passed
successfully and the achieved score is stored. Most importantly, the detailed assertion message is
available if a test case fails. The detailed text contains one or more feedback IDs unique for any
possible assertion message in a test case. This is necessary as a test case can fail for several reasons,
e.g., the check if an array contains the correct values can fail due to a wrong length or value. If a
certain feedback item (identified by its feedback ID) occurred in a test result, it is called a feedback
occurrence. The combination of a feedback ID and a test case is a distinct mistake instance of a
distinct mistake. Each mistake belongs to a certain mistake type. To illustrate this division, the
following example can be helpful:

The mistake ’wrong return type in a method signature’ can occur in multiple test cases (e.g., one
for each method in the exercise). However, a wrong return type of a specific method is an instance
of this mistake. All mistakes due to wrongly implementing elements described in a class diagram -
like wrong access modifiers, wrong data types of attributes, etc. - form the mistake type ’element
from class diagram wrong’.

Unfortunately, no structured questioning of the students about their experience and solutions
and determining their understanding of concepts was possible. It would have been interesting to
gain a better understanding of how good their conceptual knowledge is compared to the autograder
results[29, 30]. Therefore, the only data available besides the one described, provided by ArTEMiS
, to answer the research questions is the author’s unstructured observation from the classroom.
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Figure 4.3 Structure of the collected data

testcase :id

Result

id : INT
detailText : STRING
positive : BOOL
executed : BOOL
score : FLOAT

exercise:id

Submission

id : INT
initTime : DATETIME
submissionTime : DATETIME
buildFailed : BOOL
repoUrl : STRING
timeDiffMinutes_toPrev : FLOAT

Team

id : HEX4
group : CHAR

team:idsubmission:idresult:id

feedback:id

Feedback_Occurrence

Exercise

id : STING
topic : STRING
nrInTopic : INT

exercise:id
TestCase

id : STRING
positiveInTemplate : BOOL

testcase:id
Mistake_Instance

Mistake_Type

id : INT
name : STRING

feedback:id

Feedback

id : HEX10

genericTextA : STRING
genericTextB : STRING

mistake:id

type:id
Mistake

id : INT
name : STRING

Quantity of Collected Data In total, 24 teams of 66 students worked on 10 exercises, submitted
3.853 times, resulting in 93.896 test case results of 190 test cases, which, combined with 215 feedback
items (that occurred 20.706 times in test results), form 474 mistake instances that were assigned to
74 different mistakes that are categorized into 13 mistake types of which one collected 8 irrelevant
mistake types like feedback wrappers that contain another feedback item or notifications about
missing requirements. A detailed list of mistakes and mistake types can be found in Appendix A.3

4.3.2 Calculation of Progress Measures
Based on the prototypical algorithm for calculating the error quotient described in section 2.5.2
[36] two versions of error quotients have been calculated. While the described approach considered
different types of mistakes but only one mistake at once, it had to be modified to fit the requirements
of being able to depict the possibility of making multiple mistakes at once.

Generic Measure: Error Quotient The EQ maps the overall progress of a team in one exercise. As
the autograder can only provide elaborate feedback if a submission was successfully built, the EQ
considers only successful builds to represent success after elaborate feedback has been received about
a mistake. This assumption was verified by comparing the U-test results of EQs calculated with
and without penalty for failing builds. If a build fails, the mistakes from the previous submission
are forwarded to the next comparison. Similar to the process described by Jadud [36] after some
tinkering, the weighting between making any mistakes and repeating mistakes has been fixated. For
making any mistake, 1 is added to the EQ, and for not solving a mistake instance, the percentage
of repeated mistake instances is added. This means for every pair of consecutive submissions, the
maximum value that can be added to the EQ is 2. Therefore, the last step is to project the value
to the interval 0, 1 by dividing 2 times the number of successfully built submissions. If one or
fewer submissions can be successfully built, the dataset will be excluded from the process. The
calculation process is additionally illustrated in the flowchart in figure 4.4.

Time on Task The first approach to answer RQ2 was to calculate a value similar to the time
on task described by Leinonen et al. [31]. Unfortunately, the splitting of sessions did not lead to
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Figure 4.4 Flowchart of EQ calculation for one Exercise of one Team

Start: EQ = 0

no Submissions leftFor each
submission
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built Submissions)

no
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EQ = null
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valid results. By checking random samples, it was quickly discovered that it was very common for
students to submit in the middle of a lesson but not at the end and continue in the next lesson. Using
the approach of leaving out the time exceeding a certain threshold between two sessions/lessons,
therefore, did not seem sensible. Replacing this gap with the average time between two submissions
did also not solve the problem as it could lead to a significant distortion of the results as described
in figure 4.5. The exemplary case in the figure shows two different behaviors of students where one
team submits at the end of a lesson and continues in the next lesson, while the other team submits
in the middle of the lesson but still works till the end of it and submits the work from the second
half in the next lesson. From looking at the data, both behaviors were present, and therefore,
calculating the time on task or a time-based speed measure for solving problems this way can not
be done with sufficient precision.

Measure per Mistake Type Because no way of calculating an expressive error quotient per mistake
could be found in literature or brought up in another way, the number of mistake instances occurring
for one mistake type and the number of tries to solve those instances will be compared.

A mistake instance can only occur once per exercise per team. If it occurs again after not
being present for at least one submission, it is assumed that it has been overshadowed by another
mistake, e.g., missing preconditions for solving the subtask of that mistake. The two occurrences
are, therefore, combined into one occurrence.

The number of tries to solve a mistake is also calculated per team per exercise. The perfect case
for trying to solve a mistake instance has - similar to the error quotient - the value zero. It describes
the case where the mistake instance occurs only once and is instantly solved in the next submission.
If a mistake instance did not occur in an exercise, no value is calculated. In any other case, the
submissions containing the mistaken instances except the first one are counted and taken as the
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Figure 4.5 Exemplary case that would lead to significantly distorted time on task values

Team 1

Start Submission 1

Start Submission 1

Lesson 1 Lesson 2

Team 2

Submission 2 Submission 3

Submission 2 Submission 3

Replacement for gap between
sessions using average submit

time difference

real time on task
measured time on task

value for tries to solve. If two occurrences of a mistake instance are combined into one occurrence,
the same algorithm is applied. The first submission of the second occurrence (before combining) is
then rated as one try for solving the mistake instance.

From the number of occurrences and tries to solve an occurrence of a mistake instance, the
following change rates (later referred to as gradient) have been calculated per team, exercise, and
mistake type: a → b; a → c; b → c; Avg{ab} → c. Each gradient shows the percentage of the change
from first to second value, having zero as no change, -1 as none left, and 1 as value doubled. The
generic gradient function from the value of exercise x to y is calculated as

grad{x → y} 7→ y−x
x

The gradient combines the advantages of the approach of the error quotient that the progress of
a single team can be examined with the advantages of the observation of the number of occurrences
and tries to solve an occurrence where detailed insights into the differences between certain mistake
types can be achieved.

4.3.3 Modification of faulty data
Double Submissions is a phenomenon where students submit their solutions twice without chang-
ing anything. This can be caused by a buggy result page that does not automatically refresh after
the first submission, which might cause the students to think that their submission did not reach
the server. Double submission is assumed if the time difference between two consecutive submis-
sions of one team is smaller than ten seconds and the test results are identical (this includes both
builds failing). In both cases, the first submission is discarded, and its time difference from the
previous submission is added to the respective difference of the second submission.

No test result generated Due to a bug in ArTEMiS , no result was generated on very few
submissions. If that was the case, the students also received no results and had to submit again. In
that case, the time difference between the previous submission and the submission without a result
was added to the time difference of the next submission, and the faulty submission was discarded.

Identification invalid data To answer the research questions, the described indicators of groups
A and B were compared using hypothesis tests for independent samples. As the research questions
focus on comparing the feedback strategies A and B, which are varied in exercises a and b, datasets
of students who did not receive feedback about a mistake type in exercises a and b were not
considered in the comparison of mistake specific indicators occurrence count and tries per occurrence
to reduce falsification by students who did never receive varied feedback about a certain type of
mistake. No such filter could be applied to the error quotient. In comparisons focused on exercises
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of only one topic, the datasets were filtered by a mistake type not occurring in the exercises a and b
of that topic. In comparisons that consider exercises of all topics, datasets were filtered if a mistake
type was found in none of all a and b exercises.

One dataset refers to all values (occurrences, tries per occurrence) of one team for one mistake
type in one of three topics or one mistake type in all exercises. Table 4.2 gives an overview of
how many datasets were valid (at least one occurrence of the mistake in exercises a or b). The
low proportion of valid datasets is most likely since not all types of mistakes can be made in all
exercises as they were designed to focus on specific concepts, e.g., no array aspects were present in
the first two topics while almost no aspects of inheritance and polymorphism were used in array
exercises. Additionally, some mistake types, like unintended template modifications, would only
occur in edge cases. In all following examinations of mistake occurrences and tries to solve those
occurrences, only valid datasets were used.

Table 4.2 Proportion of valid datasets for number of occurrences and tries per occurrence

Topic All Valid
A B A B

Reference Attributes 144 144 28 38
Inheritance 144 144 33 42

Arrays 144 144 15 21
All Topics 144 144 60 77

4.3.4 Statistical Methods
Selection of hypothesis tests To choose the correct test procedure, the distribution of the vari-
ables had to be determined using the Shapiro-Wilk test. The Shapiro-Wilk test was chosen over
the Kolmogorov-Smirnov test as it has the higher statistical power - especially with small samples
[40, 41].

Due to the resulting information about the probability distribution, the Mann-Whitney-U-Test
for independent samples was chosen for all tests to determine if and what kind of a significant
difference between groups A and B exists. The U-test was used for all comparisons to make results
more comparable than if some comparisons would have been made with U-tests and some with T-
tests. Additionally, the effect strength, namely the Pearson correlation coefficient r, was determined
for a more detailed understanding of the strength of the difference between the groups. Usually
the r-value is calculated from the U-test results as r = | Z√

N
| [40, 41, 42, 43]. To provide a better

overview of what feedback strategy leads to bigger or smaller values, the r-value is enriched with a
positive sign if the mean rank of group B is bigger and a negative one if the mean rank of group B
is smaller than the one of group A. Mathematically expressed:

r > 0 ⇔ MRankB > MRankA ; r < 0 ⇔ MRankB < MRankA

To gain a differentiated view of the answers to the research questions, the calculated variables
have been examined using the following partitioning:

• All exercises at once.

• Partitioned by topic of the exercise (reference attributes, inheritance, arrays, project).

• Partitioned by the number in the topic (a-exercises, b-exercises, c-exercises, project).

• Partitioned by type of feedback (different vs. uniform for groups A and B)

• All exercises on their own.
For answering RQ1 the number of occurrences of a mistake instance is the focus of the examina-

tion while for RQ2 the number of tries to solve a mistake instance is focussed.
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5 Results

5.1 Error Quotient: Distribution Test, U-Test and Boxplot
5.1.1 Error Quotient by Exercise Topic
The results for normal distribution in table A.2 show that only the project exercise is normally
distributed for both groups A and B and can be compared with a t-test. For all other tests, a
Mann-Whitney U-test must be used. To ensure consistency of results, all values are tested with a
U-test.

Table 5.1 Mann-Whitney U-Test Results of EQ of Group A against B partitioned by exercise topic

Ref. attributes Inheritance Arrays Project
N 61 60 54 23

MRankA 29,78 30,76 23,80 11,55
MRankB 32,11 30,29 30,24 12,42
p2tailed 0,612 0,920 0,136 0,786

r 0,066 -0,013 0,204 0,064
r > 0 ⇔ MRankB > MRankA ; r < 0 ⇔ MRankB < MRankA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15

Figure 5.1 Boxplot: EQ comparing groups A and B, partitioned by exercise topic
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5.1.2 Error Quotient by Number in Topic
The results for normal distribution in table A.3 show that only the project exercise is normally
distributed for both groups A and B and can be compared with a t-test. For all other tests, a
U-test must be used. To ensure consistency of results, all values are tested with a U-test.
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Table 5.2 Mann-Whitney U-Test Results of EQ of Group A against B partitioned by number in topic

a b c Project
N 59 60 56 23

MRankA 32,06 27,79 26,83 11,55
MRankB 28,27 33,03 29,67 12,42
p2tailed 0,400 0,247 0,529 0,786

r -0,111 0,151 0,086 0,064
r > 0 ⇔ MRankB > MRankA ; r < 0 ⇔ MRankB < MRankA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15

Figure 5.2 Boxplot: EQ comparing groups A and B, partitioned by number of exercise in topic
a b c
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5.1.3 Error Quotient by Exercise
The results for normal distribution in table A.4 show that only the exercises 06a, 06b, 07b, 08c,
and the project are normally distributed for both groups A and B and can be compared with a
t-test - for all others a U-test must be used. To ensure comparability, all values are tested with a
U-test.

Table 5.3 Mann-Whitney U-Test Results of EQ of Group A against B partitioned by exercise

06a 06b 06c 07a 07b 07c 08a 08b 08c Proj.
N 21 19 21 21 20 19 17 21 16 23

MRankA 11,80 9,44 9,90 11,55 9,75 11,00 9,29 10,00 5,25 11,55
MRankB 10,27 10,50 12,00 10,50 11,25 9,42 8,80 11,91 10,45 12,42
p2tailed 0,590 0,719 0,467 0,715 0,589 0,576 0,885 0,499 0,033 0,786

r -0,124 0,094 0,169 -0,085 0,128 -0,136 -0,048 0,154 0,533 0,064
r > 0 ⇔ MRankB > MRankA ; r < 0 ⇔ MRankB < MRankA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15
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Figure 5.3 Boxplot: EQ comparing groups A and B, partitioned by exercises

5.1.4 Error Quotient by Feedback Type
The results of the test for normal distribution in table A.5 show that only one EQ value is normally
distributed. Therefore, all values must be compared using U-tests.
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Figure 5.4 Boxplot: EQ comparing groups A and B, partitioned by feedback type
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Table 5.4 Mann-Whitney U-Test Results of EQ of Group A against B partitioned by feedback type

different uniform
N 119 79

MRankA 59,13 38,32
MRankB 60,77 41,27
p2tailed 0,797 0,578

r 0,024 0,064
r > 0 ⇔ MRankB > MRankA ; r < 0 ⇔ MRankB < MRankA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15

5.1.5 Error Quotient by Feedback Type and Exercise Topic
The results for normal distribution in table A.6 show that only the array exercises with uniform
feedback and the project exercise with uniform feedback are normally distributed for both groups
A and B and can be compared with a t-test. For all other tests, a U-test must be used. To ensure
consistency of results, all values are tested with a U-test.
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Figure 5.5 Boxplot: EQ comparing groups A and B, partitioned by exercise topic and feedback type
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Table 5.5 Mann-Whitney U-Test Results of EQ of Group A against B partitioned by feedback type and topic

Ref. Attributes Inheritance Arrays Project
diff. uni. diff. uni. diff. uni. diff. uni.

N 40 21 41 19 38 16 23
MRankA 20,89 9,90 20,63 11,00 18,09 5,25 11,55
MRankB 20,14 12,00 21,36 9,42 20,64 10,45 12,42
p2tailed 0,845 0,467 0,851 0,576 0,487 0,033 0,786

r -0,032 0,169 0,031 -0,136 0,115 0,533 0,064
r > 0 ⇔ MRankB > MRankA ; r < 0 ⇔ MRankB < MRankA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15

5.2 Mistake Instances: Occurrences and Tries to Solve
5.2.1 Mistake Instances by Exercise Topic

Table 5.6 Mann-Whitney U-Test Results Comparing Group A against B partitioned by Topic of Exercise

Number of Mistake Instances Tries to Solve a Mistake Instance
a b Avg(ab) c a b Avg(ab) c

All Exercises
N 137 137 137 137 102 94 137 83

MRankA 67,43 65,58 66,33 65,80 49,63 42,32 63,86 40,33
MRankB 70,22 71,66 71,08 71,49 53,04 50,86 73,01 43,10
p2tailed 0,676 0,360 0,479 0,389 0,559 0,131 0,176 0,610

r 0,036 0,079 0,061 0,074 0,058 0,156 0,116 0,057
Exercises on the Topic Reference Attributes

N 66 66 66 66 32 46 66 39
MRankA 30,98 35,43 33,41 32,98 18,77 15,70 28,05 15,31
MRankB 35,36 32,08 33,57 33,88 14,95 29,50 37,51 23,26
p2tailed 0,323 0,475 0,976 0,848 0,248 <0,001 0,042 0,031

r 0,122 -0,089 0,004 0,024 -0,208 0,518 0,250 0,344
Exercises on the Topic Inheritance

N 75 75 75 75 67 54 75 43
MRankA 37,92 32,79 34,12 35,23 31,93 26,18 34,08 23,44
MRankB 38,06 42,10 41,05 40,18 35,68 28,21 41,08 21,15
p2tailed 0,981 0,053 0,159 0,311 0,434 0,647 0,166 0,569

r 0,003 0,225 0,164 0,119 0,097 0,063 0,161 -0,089
Exercises on the Topic Arrays

N 36 36 36 36 19 19 36 8
MRankA 20,17 16,73 19,17 18,13 8,10 12,75 18,73 2,33
MRankB 17,31 19,76 18,02 18,76 12,11 8,73 18,33 5,80
p2tailed 0,398 0,361 0,758 0,885 0,096 0,121 0,922 0,071

r -0,144 0,153 -0,060 0,041 0,385 -0,372 -0,021 0,689
r > 0 ⇔ MRankB > MRankA ; r < 0 ⇔ MRankB < MRankA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15
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5.2.2 Mistake Instances by Mistake Type

Table 5.7 Mann-Whitney U-Test: Group A against B partitioned by Mistake Type and Exercise (1)

Occurrences of Mistake Instances Tries to Solve a Mistake Instance
a b Avg(ab) c Proj. a b Avg(ab) c Proj.

IMistakes when Creating Arrays
N 6 6 6 6 6 5 2 2 6 6

MRankA 4,75 4,00 5,50 4,00 3,50 4,00 2,00 5,00 1,00 4,25
MRankB 2,88 3,25 2,50 3,25 3,50 2,33 1,00 2,75 2,00 3,13
p2tailed 0,533 1,000 0,067 1,000 1,000 0,400 1,000 1,000 0,600 0,400

r -0,559 -0,228 -0,894 -0,228 0,000 -0,596 -0,707 -0,707 0,288 -0,645
IMistakes relating to Array Indices

N 13 13 13 13 13 7 7 13
MRankA 7,60 5,30 6,10 7,00 5,50 2,88 4,50 5,90
MRankB 6,63 8,06 7,56 7,00 7,94 5,50 3,92 7,69
p2tailed 0,747 0,224 0,584 1,000 0,231 0,114 1,000 0,434

r -0,129 0,366 0,195 0,000 0,413 0,630 -0,099 0,236
IMistakes relating to Iteration of Arrays

N 8 8 8 8 8 2 6 6 7 8
MRankA 4,50 4,50 4,50 3,88 4,25 1,00 4,17 4,75 2,00 3,00
MRankB 4,50 4,50 4,50 5,13 4,75 2,00 2,83 4,25 4,25 4,75
p2tailed 1,000 1,000 1,000 0,571 1,000 1,000 0,700 0,267 0,400 1,000

r 0,000 0,000 0,000 0,265 0,117 0,707 -0,385 -0,567 0,401 0,112
IMistakes during Modification of Arrays

N 3 3 3 3 3 3 3
MRankA 2,00 2,00 2,00 2,00 1,00 1,50 0,00
MRankB 2,00 2,00 2,00 2,00 2,50 2,25 1,50
p2tailed 1,000 1,000 1,000 1,000 0,333 1,000 1,000

r 0,000 0,000 0,000 0,000 0,816 0,408 0,408
IMistakes relating to Attribute values, Getters, and Setters

N 13 13 13 13 13 13 13 8
MRankA 5,60 7,00 5,60 6,60 5,50 7,10 7,10 3,67
MRankB 7,88 7,00 7,88 7,25 7,94 6,94 6,94 5,00
p2tailed 0,293 1,000 0,293 0,883 0,231 0,965 0,965 0,536

r 0,336 0,000 0,336 0,088 0,413 -0,022 -0,022 0,267
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Table 5.8 Mann-Whitney U-Test: Group A against B partitioned by Mistake Type and Exercise (2)

Occurrences of Mistake Instances Tries to Solve a Mistake Instance
a b Avg(ab) c Proj. a b Avg(ab) c Proj.

IElement from Class Diagram missing
N 18 18 18 18 18 13 18 15 18 18

MRankA 8,00 9,56 8,67 9,22 8,50 6,17 8,17 7,39 9,42 8,22
MRankB 11,00 9,44 10,33 9,78 10,50 7,71 10,83 11,61 7,06 10,78
p2tailed 0,297 1,000 0,541 0,832 0,421 0,571 0,299 0,340 0,328 0,097

r 0,313 -0,011 0,158 0,054 0,206 0,216 0,255 0,261 -0,239 0,399
IElement from Class Diagram implemented wrongly

N 18 18 18 18 18 18 18 9 18 18
MRankA 9,94 7,00 8,06 10,44 8,61 9,94 6,33 10,22 5,10 10,22
MRankB 9,06 12,00 10,94 8,56 10,39 9,06 5,88 8,78 4,88 8,78
p2tailed 0,779 0,043 0,256 0,499 0,493 0,748 0,873 0,968 0,605 0,582

r -0,088 0,495 0,284 -0,192 0,170 -0,084 -0,056 -0,041 -0,135 -0,138
IMistake in or relating to Constructor

N 14 14 14 14 14 13 14 7
MRankA 5,50 7,00 5,50 5,40 6,50 4,10 4,80 2,50
MRankB 8,61 7,78 8,61 8,67 8,06 8,81 9,00 4,25
p2tailed 0,221 0,835 0,198 0,266 0,505 0,034 0,080 0,857

r 0,454 0,124 0,449 0,431 0,293 0,594 0,490 0,316
IMistake relating to Reference Attributes

N 22 22 22 22 22 22 19 19 19 22
MRankA 8,25 10,35 9,55 8,60 9,90 10,80 5,94 8,95 8,50 10,44
MRankB 14,21 12,46 13,13 13,92 12,83 12,08 13,65 13,63 11,09 11,42
p2tailed 0,027 0,439 0,210 0,052 0,271 0,662 0,002 0,340 0,741 0,096

r 0,474 0,168 0,276 0,419 0,243 0,099 0,685 0,227 0,082 0,359
ITemplate modified unintendedly

N 7 7 7 7 7 4 4 7
MRankA 5,13 3,25 4,75 3,75 4,00 2,50 4,75 2,00
MRankB 2,50 5,00 3,00 4,33 4,00 2,50 3,00 3,00
p2tailed 0,143 0,400 0,429 1,000 1,000 1,000 0,429 1,000

r -0,671 0,433 -0,507 0,154 0,000 0,000 -0,500 0,500
IOther Bugs

N 15 15 15 15 15 12 14 13 9 15
MRankA 8,25 7,25 7,50 6,92 6,92 6,10 6,20 6,00 8,00 5,50
MRankB 7,83 8,50 8,33 8,72 8,72 6,79 8,22 9,33 6,38 4,75
p2tailed 1,000 0,459 0,799 0,633 0,465 0,759 0,425 0,503 0,786 0,170

r -0,066 0,196 0,104 0,255 0,207 0,095 0,237 0,205 -0,135 -0,367
r > 0 ⇔ MRankB > MRankA ; r < 0 ⇔ MRankB < MRankA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15
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5.2.3 Mistake Occurrence and Tries to Solve Gradient

Table 5.9 Mann-Whitney U-Test: Occurrence and Try Gradients of Group A against B partitioned by Topic

Occurrence Gradient Tries to Solve Gradient
a → b a → c b → c a → b a → c b → c

All Exercises
N 102 102 94 52 55 50

MA -0,667 -0,098 0,031 0,155 0,320 1,965
MB -0,513 0,082 -0,297 0,384 1,524 1,075
p2tail 0,169 0,192 0,459 0,862 0,046 0,327

r 0,137 0,130 -0,077 0,025 0,269 -0,140
Reference Attribute Exercises

N 32 32 46 12 24 26
MA -0,462 1,333 0,133 -0,473 0,845 1,761
MB -0,504 0,820 -0,171 0,198 2,044 1,263
p2tail 0,947 0,929 0,531 0,268 0,083 0,639

r -0,016 -0,017 -0,094 0,352 0,357 -0,096
Inheritance Exercises

N 67 67 54 46 38 33
MA -0,522 -0,406 -0,289 0,310 0,055 1,799
MB -0,302 -0,243 -0,214 0,387 0,684 0,307
p2tail 0,063 0,308 0,702 0,513 0,805 0,270

r 0,227 0,125 0,053 0,098 0,042 -0,196
Array Exercises

N 19 19 19 2 3 5
MA -0,900 -0,967 0,667 0,500 -0,500 0,083
MB -0,889 -0,222 -0,385 -0,714 0,583 2,500
p2tail 1,000 0,334 0,483 1,000 0,667 0,200

r 0,018 0,192 -0,169 -0,707 0,707 0,775
r > 0 ⇔ MB > MA ; r < 0 ⇔ MB < MA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15
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Table 5.10 Mann-Whitney U-Test: Occurrence and Try Gradients of Group A against B partitioned by
Mistake Type (1)

Occurrence Gradient Tries to Solve Gradient
a → b a → c b → c a → b a → c b → c

Mistakes when Creating Arrays
N 5 5 2 2

MA -0,50 -0,83 -1,00 -0,50
MB -1,00 -0,67 -1,00 1,50
p2tail 0,400 1,000 1,000 1,000

r -0,548 0,000 0,000 0,707
Mistakes relating to Array Indices

N 7 7 7
MA -1,00 -1,00 -1,00
MB -0,67 -1,00 -1,00
p2tail 0,429 1,000 1,000

r 0,436 0,000 0,000
Mistakes relating to Iteration of Arrays

N 2 2 6 5
MA -1,00 -1,00 2,33 0,08
MB -1,00 5,00 1,67 2,50
p2tail 1,000 1,000 0,900 0,200

r 0,000 0,707 -0,183 0,775
Mistakes during Modification of Arrays

N 3 3
MA -1,00 -1,00
MB -1,00 -1,00
p2tail 1,000 1,000

r 0,000 0,000
Mistakes relating to Attribute values, Getters, and Setters

N 13 13 8
MA -1,00 1,00 0,83
MB -1,00 0,44 2,12
p2tail 1,000 0,631 0,393

r 0,000 -0,149 0,369
Template modified unintendedly

N 4
MA -1,00
MB -1,00
p2tail 1,000

r 0,000
Other Bugs

N 12 12 14 11 10 12
MA -0,20 -0,20 -0,20 2,10 0,49 0,26
MB -0,07 -0,14 -0,17 0,19 0,51 0,36
p2tail 0,735 0,912 1,000 0,979 1,000 0,909

r 0,108 0,056 0,067 -0,029 0,000 0,049
r > 0 ⇔ MB > MA ; r < 0 ⇔ MB < MA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15
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Table 5.11 Mann-Whitney U-Test: Occurrence and Try Gradients of Group A against B partitioned by
Mistake Type (2)

Occurrence Gradient Tries to Solve Gradient
a → b a → c b → c a → b a → c b → c

Element from Class Diagram missing
N 13 13 18 11 9 14

MA -0,33 0,00 -0,27 1,09 0,92 0,58
MB -0,18 0,11 0,08 0,84 0,17 0,12
p2tail 0,755 0,685 0,502 0,152 0,667 0,510

r 0,136 0,122 0,170 -0,469 -0,173 -0,191
Element from Class Diagram implemented wrongly

N 18 18 11 10 4 3
MA -0,85 -0,85 -0,83 -0,78 -0,52 -0,46
MB -0,47 -0,97 -1,00 3,00 -0,53 -0,56
p2tail 0,111 0,418 0,564 0,700 1,000 0,667

r 0,380 -0,171 -0,235 0,145 -0,224 -0,707
Mistake in or relating to Constructor

N 13
MA -1,00
MB -1,25
p2tail 0,487

r -0,324
Mistake relating to Reference Attributes

N 22 22 19 17 18 16
MA -0,40 0,98 0,90 3,57 -0,18 0,64
MB -0,31 1,17 0,68 1,17 1,33 3,11
p2tail 0,629 0,230 0,386 0,063 0,132 0,071

r 0,109 0,262 -0,207 -0,455 0,363 0,463
r > 0 ⇔ MB > MA ; r < 0 ⇔ MB < MA ; Color-Coding: p ≤ 0.05; p ≤ 0.10; p ≤ 0.15
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6 Discussion

6.1 Error Quotient
Independent of how the exercises were partitioned, the error quotient did not yield a significant
difference between groups A and B. Given the small sample size, besides the desired significance
level of 5 percent, the level of 10 percent has been reviewed. The only exception was exercise 08c
on the topic of arrays, where a significant medium effect (r = −0, 533; p = 0, 033) that the error
quotient of group B having lower values than group A was observed.

These test results align with the observations of the created boxplots representing the EQ values.
They show that a wide variety in the collected data exists which is reflected in large 95%-confidence-
intervals. Unfortunately, these results are therefore not usable to answer the research questions.
One possible reason could be that the error quotient has only one value for all types of mistakes
and can not display effects that exist only for certain types of mistakes. Another reason could be
that for different mistake types contrary effects may exist that cancel each other out.

Due to those unclear results of the error quotient, it will not be considered when answering the
research questions.

6.2 RQ1
To answer RQ1, the results of the Mann-Whitney-U-Tests for absolute occurrence numbers and
their gradients are examined.

6.2.1 Results for all Exercises and different Exercise Topics
The only exercise where a difference between groups A and B for the absolute occurrence count
with p ≤ 10 exists is exercise b in the topic inheritance (r=0,225; p=0.053). This value indicates
a small effect strength to students in group B having more mistake instances in their submissions
for the second exercise with instructive feedback.

Looking at the occurrence gradient that describes how the number of occurrences of mistake
instances (of all mistake types) changed between two exercises, the only value significant at a level
of 10 percent is the change between exercises a and b in the topic inheritance (r=0,169; p=0,063).

Although only one occurrence gradient had a significant difference between groups A and B, it
can be noted that both feedback strategies reduce the occurrences of mistake instances between
the first and second exercises in all topics. Looking at the total value for all topics, both strategies
reduce the occurrences of mistake instances by over 50 percent between exercises a and b.

Even if most comparisons between groups A and B partitioned by topic did not lead to significant
results, it is conspicuous that the values of the correlation coefficient were - with only a few excep-
tions - either close to zero or positive, which means that group B had more mistake occurrences
when looking at total occurrences and did not decrease their mistake count in following exercises
as strong as group A.

6.2.2 Results for different Mistake Types
Among the absolute numbers of mistake occurrences partitioned by mistake type, more values
complied with the significance level of 5 or 10 percent.
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The strongest effect in those values (although it is only significant on the level of 10 percent) is the
value for the average occurrence count of mistakes when creating arrays in exercises a and b, which
was significantly lower for group B than for group A (r=-0,894; p=0,067). Still, it is interesting
that there is no more difference between the occurrences in exercise c (which has uniform non-
instructional feedback for both groups) for that type of mistake (r=-0,228; p=1,000). This might
point to an unstable effect of the feedback to reduce occurrences of specific mistakes instances in
exercises with varied feedback that does not last to following exercises and does, therefore, not
support learning to avoid a certain type of mistake in exercises where the scaffolding is reduced.

Contrary to mistakes during array creation, more mistake instances of the type element from the
class diagram implemented wrongly occurred in the b-exercises of group B with a medium to large
effect (r=0,495; p=0,043). However, that again is not a stable effect that lasts until the following
exercises in which no significant difference between the groups was found.

Looking at mistakes related to reference attributes, students of group b made significantly more
mistakes in the first exercises of a topic (r=0,474; p=0,027). In the second exercise, no such
difference was present, while in the third exercise, with uniform feedback for both groups, the
difference appeared again with a similar effect strength (r=0,419; p=0,052). This again points to
a learning effect that lasts for exercises where instructive feedback supports students. Whereas in
the following exercises, where this scaffold is reduced to the simpler feedback strategy, the effect
disappears again and can, therefore, be considered unstable.

The last mistake type with significant differences between both groups is when an element of
a given class diagram was not implemented correctly in exercise b (r=0,495; p=0,043). Here,
students from group B made significantly more such mistakes, while no significant difference could
be observed in exercises a and c.

As the occurrence gradient contained no significant differences between groups A and B when
splitting by mistake type, no valid explanation of the effects on the absolute occurrence number
can be found.

6.2.3 Conclusion

RQ1 In conclusion, no general effect of the choice of one of the given feedback strate-
gies on the repetition of mistakes in subsequent exercises and, thereby, on the learning
success could be found. When specifically looking at single exercise topics or mistake
types, significant differences between the absolute occurrence count or the occurrence
gradient between subsequent exercises could be found sporadically. However, these ef-
fects did not last to the following exercises especially not to the ones where the scaffold
was reduced to a uniform level.
Therefore, Hypothesis H1 could not be verified in general, nor for certain exercise
topics or mistake types. However no opposite effect could be found as well.

6.3 RQ2
As described in section 4.3.2, no valid time-based measure for the speed of solving a mistake could
be found. Due to the finding that there is a high correlation between the number of change events
and the session time [35] for answering RQ2 the number of submission resp. tries to solve a mistake
is used to approximate the speed of a solution for a mistake. To find differences, the results of the
Mann-Whitney-U-tests of tries to solve one mistake occurrence and of the respective gradient are
compared.
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6.3.1 Results for all Exercises and different Exercise Topics
When comparing the absolute number of tries to solve one mistake in groups A and B for all
exercises at once, no significant results could be found. However, the gradient between exercises a
and c showed a significant difference between the groups. Both groups had a positive value, meaning
they needed more tries in exercises c than in exercises a. The value of group B was significantly
larger than the value of A (r=0,269; p=0,046; MA=0,320; MB=1,524).

For exercises on the topic of inheritance, no significant differences between the groups were found.
The absolute values for tries to solve a mistake instance in array exercises contained a difference

on the significance level of 10 percent between the two groups in exercises a (r=0,385; p=0,096)
and c (r=0,689; p=0,071). In exercise A, a medium effect of group B needing more tries was found,
and in exercise c, this effect was even large.

In the exercises on the topic reference attributes, significant differences between the groups were
found in the number of tries to solve a mistake instance in exercises b (r=0,518; p<0,001), c
(r=0,344; r=0,031), and the average tries of a and b which are the exercises with instructive feedback
(r=0,250; p=0,042). The only gradient that significantly differed between the groups in this exercise
topic was the one between exercises a and c (r=0,357; p=0,083). These results show that the choice
of the feedback strategy has a stable effect on the speed with which mistakes in exercises on the
topic of reference attributes are solved. In the second and third exercises on reference attributes,
students in group B with instructive feedback needed more tries to solve mistakes than students
in group A. For exercise c, this result aligns with the expectation in hypothesis H2.2 that students
with non-instructive feedback in exercises a and b need fewer tries to solve mistakes in exercise
c, whereas the difference for exercise b is contrary to the expectation from hypothesis H2.1 that
students with instructive feedback solve these exercises with instructive feedback faster than the
ones with non-instructive feedback.

6.3.2 Results for different Mistake Types
Like the previous results, the results for the tries to solve a mistake instance partitioned by mistake
type suffer from bad significance values due to the small sample. This can be seen in table 5.10,
where many of the U-test results between the gradients could not be calculated due to the small
number of datasets.

Nevertheless, a few significant differences could still be discovered. These include a significant
result that students from group B needed more tries to solve mistakes with missing elements from
the class diagram in the project exercise (r=0,399; p=0,097) and a significant large effect at the
difference between the groups at exercises b when trying to solve mistakes that are in or related to
constructors (r=0,594; p=0,034).

Mistakes related to reference attributes had the most utilizable test results. In b-exercises,
students from group B needed significantly more tries to solve mistakes than students from group
A (r=0,685; p=0,002). This effect occurs again in the project exercise but with slightly lower effect
strength and significance at 10 percent (r=0,359; p=0,096). However, in exercises a and c, no
significant difference was found between the groups. Still, the gradient between the number of tries
to solve a mistake between the different exercises showed significant differences. For both groups,
the number of tries to solve mistakes about reference attributes increased from exercise a to b, but
the one of group B grew less strong (r=-0,455; p=0,063). Looking at the gradient from exercises
b to c, the opposite effect could be observed, and the number of tries to solve reference attribute
mistakes of the students in group B grew stronger than those of group A (r=0,463; p=0,071).
Thus, from exercises a to c no significant difference could be observed. These findings about the
tries to solve reference attribute mistakes support the assumptions from hypotheses H2.1 and H2.2
that group B needs fewer tries in exercises with instructive feedback and more tries in consecutive
exercises with non-instructive uniform feedback than group A.
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6.3.3 Conclusion

RQ2 In conclusion, no general effect of the choice of one of the given feedback strate-
gies on the speed of solving mistake instances could be found. However, for specific
exercise topics and mistake types significant results could be found.
Hypothesis 2.1 could not be verified in general and for exercises about reference at-
tributes where even significant opposing effects (r=0,250; p=0,042) were discovered.
Additionally, opposing effects were found for mistakes related to constructors (r=0,594;
r=0,034).
Hypothesis 2.2 could not be verified in general. However, it was verified for certain
exercise topics and mistake types. The number of tries to solve mistakes in exercises
about reference attributes supports H2.2 with a moderate effect strength (r=0,344;
p=0,031) and for exercises about arrays with a large effect (r=0,689; p=0,071). Ad-
ditionally, the evidence of tries to solve mistakes with missing elements from class
diagram (r=0,399; p=0,097) and related to reference attributes (r=0,359; p=0,096)
supports hypothesis 2.2 for these specific mistake types.

6.4 Limitations
Circumstances As in most cases of small studies conducted in authentic classroom settings, this
one, too, suffers from several limitations and external influences.

These start with the small sample size, which leads to many results that have unacceptable
significance and several values that could not be calculated at all. That the students worked in
teams reduces the sample size even further. Additionally, I observed (in an unstructured manner)
that some teams divided the work, and different team members worked on different exercises, which
falsified the results of the team’s progress. Students reported that this behavior was caused by time
pressure, which aligns with a problem reported by Jenkins [3] that the learning speed in a school
environment is often set by the needs of assessment and the school year. Another thread is that
the results of the programming exercises were used to grade the students. This was inevitable, but
students reported that it added to the pressure, which is in line with literature [3].

Another huge problem was problems caused by the IT infrastructure. Most conspicuous were net-
work problems randomly blocking the Git protocol for cloning the exercise template and uploading
submissions to the ArTEMiS server.

Evaluation For evaluating the resulting data, several problems occurred. The most significant is
that no detailed data about the working behavior could be collected. This was especially problem-
atic when answering RQ2 as no valid information about the time between submissions was available
when students worked on an exercise in two sessions. Due to that, no time measure could be used
for the speed of solving a problem, which is a big handicap as it is known that there is only a mod-
erate correlation between fine- and coarse-grained time measures [31]. Besides that, questioning
the students if and how intensely they read the feedback text would have been interesting to gain
a better understanding of the working behavior.

Additionally, the chosen approach to calculate the error quotient was found to be too unspecific to
gain information about certain mistake types. Using the other measures of mistake occurrences and
number of tries to solution, showed that the differentiation between the mistake types is important.

Furthermore, no structured survey about the students’ experience and my observations has been
conducted. Due to the collected data having several shortcomings, structured survey results would
have helped interpret the data.
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To provide more specific data about the mistakes the students made, insights into the compiler
errors would be crucial as compiler errors are the ones that occurred the most when learning to
program [2]. Unfortunately, ArTEMiS does not provide such information for evaluation.
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7 Summary and Future Work

All in all, designing automated feedback for programming exercises and the use of an autograding
platform is a highly complex topic. Besides general design principles for exercises, scaffolding, and
feedback, exercise topics, and mistake types have to be considered. Feedback strategies that work
well for certain types of mistakes might be completely insufficient for other types of mistakes of
exercise topics.

To make matters worse, not all findings for normal feedback can be transferred to automated
feedback, as seen in the results of RQ2. Unfortunately, many results suffered from the small
sample size and, therefore, unsatisfactory significance. Nevertheless, automated feedback using
autograding systems in K-12 is an exciting topic as most research about autograders is conducted
in universities. The results of this thesis can, therefore, be a good starting point for further work
in the field of automated feedback in K-12 educational contexts.

In future work on the topic, it is important to ensure that samples are large enough to create
significant results. Additionally, it should be ensured that (meta-)information about the working
process is available as detailed as possible. Besides information on the working process, knowledge
about the students’ experience can be interesting in interpreting their behavior. Furthermore,
analyzing the specific code changes after certain feedback items would be interesting to get an even
deeper understanding of how students react to which type of feedback.
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Declaration of the use of artificial intelligence

In preparing this thesis, I utilized Grammarly1 for grammar and style correction across all chapters,
ensuring clarity and coherence in my writing. I used DeepL2 to enhance language quality and
translate minor parts of the literature. I used Microsoft Copilot3 for inspiration while creating the
students’ exercises. Additionally, I used GitHub Copilot 4 to speed up the coding of the exercises’
templates, solutions, and test cases and generate code snippets in Python and SQL for data analysis.

1www.grammarly.com
2www.deepl.com
3copilot.microsoft.com
4github.com/features/copilot
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A Appendix

A.1 Digital Appendix (Database, Java Source Code)
All files in the digital Appendix are embedded into the PDF document. Each file can be opened
by clicking on the pin left to its name. Not all PDF viewers support embedded files. They have
been tested with Adobe Acrobat and Okular. As a fallback, the digital appendix is available at
https://bit.ly/VH_BachelorThesisAppendix.

SQLite3 Database containing the processed data (*.db)
Java Source Code: Template, Solution and Unit Tests of all Exercises (*.zip)

A.2 Exercises (original, German)

Figure A.1 Exercise Statement of Exercise 06a (original, German)





06a_Referenzattribute/06a_Aufgabenstellung.pdf











06a_Referenzattribute/06a_Loesung.zip




src/aufgaben/Herrchen.java




    
    
    src/aufgaben/Herrchen.java
    
    


src/aufgaben/Herrchen.javapackage src.aufgaben;

public class Herrchen
{
    private Hund meinHund = new Hund("Bello");

    public Hund getMeinHund()
    {
        return meinHund;
    }
    public void setMeinHund(Hund hund)
    {
        meinHund = hund;
    }

    public void hundSuchen()
    {
        String hundeStatus = meinHund.getStatus();
        System.out.println(hundeStatus);
    }

    public void hundRufen()
    {
        meinHund.beiFuss();
    }

    public void hundSpielenSchicken()
    {
        meinHund.buddelnGehen();
    }
}








src/aufgaben/Hund.java




    
    
    src/aufgaben/Hund.java
    
    


src/aufgaben/Hund.javapackage src.aufgaben;

public class Hund
{
    private String name;
    private String ort;
    private String aktivitaet;

    public Hund(String _name)
    {
        name = _name;
        ort = "im Korb";
        aktivitaet = "pennt";
    }

    public String getStatus()
    {
        return name + " ist " + ort + " und " + aktivitaet;
    }

    public void bellen()
    {
        System.out.println("'Wuff Wuff'");
    }


    public void buddelnGehen()
    {
        ort = "im Busch";
        aktivitaet = "buddelt";
    }

    public void beiFuss()
    {
        ort = "bei Herrchen";
        aktivitaet = "wartet";
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-06a-Solution
     jar
     1.0
     Aufgabe-06a Solution
     
         UTF-8
    
     
         ${project.basedir}/
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10AEXERCISE06A/mtg2324klasse10aexercise06a-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 1b19362669ce640c1e6eeadefa8c37a4f5f2e573 artemis <artemis@vmbhatotia96.in.tum.de> 1719495833 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 1b19362669ce640c1e6eeadefa8c37a4f5f2e573 artemis <artemis@vmbhatotia96.in.tum.de> 1719495833 +0200	










.git/refs/heads/main


1b19362669ce640c1e6eeadefa8c37a4f5f2e573










.git/refs/remotes/origin/main


1b19362669ce640c1e6eeadefa8c37a4f5f2e573










.git/ORIG_HEAD


1b19362669ce640c1e6eeadefa8c37a4f5f2e573










.git/objects/pack/pack-f218c7b660150ad17f1c96fd0321c7a6819ae691.idx








.git/objects/pack/pack-f218c7b660150ad17f1c96fd0321c7a6819ae691.pack


.git/objects/pack/pack-f218c7b660150ad17f1c96fd0321c7a6819ae691













.git/FETCH_HEAD


1b19362669ce640c1e6eeadefa8c37a4f5f2e573	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10AEXERCISE06A/mtg2324klasse10aexercise06a-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











06a_Referenzattribute/06a_UnitTests.zip




structural/pom.xml


 
     
         aufgaben
         Aufgabe-06a-Tests
         1.0
    
     4.0.0
     Aufgabe-06a-Tests
     
         ${project.basedir}/../assignment
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
    










structural/test/aufgaben/test.json


[ {
  "class" : {
    "name" : "Hund",
    "package" : "src.aufgaben"
  },
  "methods" : [ {
    "name" : "getStatus",
    "modifiers" : [ "public" ],
    "returnType" : "String"
  },{
    "name" : "bellen",
    "modifiers" : [ "public" ],
    "returnType" : "void"
  }, {
    "name" : "buddelnGehen",
    "modifiers" : [ "public" ],
    "returnType" : "void"
  }, {
    "name" : "beiFuss",
    "modifiers" : [ "public" ],
    "returnType" : "void"
  } ],
  "attributes" : [ {
    "name" : "name",
    "modifiers" : [ "private" ],
    "type" : "String"
  },{
    "name" : "aktivitaet",
    "modifiers" : [ "private" ],
    "type" : "String"
  }, {
    "name" : "ort",
    "modifiers" : [ "private" ],
    "type" : "String"
  } ],
  "constructors" : [ {
    "modifiers" : [ "public" ],
    "parameters" : [ "String" ]
  } ]
}, {
  "class" : {
    "name" : "Herrchen",
    "package" : "src.aufgaben"
  },
  "methods" : [ {
    "name" : "hundSuchen",
    "modifiers" : [ "public" ],
    "returnType" : "void"
  },{
    "name" : "hundRufen",
    "modifiers" : [ "public" ],
    "returnType" : "void"
  },{
    "name" : "getMeinHund",
    "modifiers" : [ "public" ],
    "returnType" : "Hund"
  },{
    "name" : "setMeinHund",
    "modifiers" : [ "public" ],
    "returnType" : "void",
    "parameters" : [ "Hund" ]
  },{
    "name" : "hundSpielenSchicken",
    "modifiers" : [ "public" ],
    "returnType" : "void"
  }
  ],
  "attributes" : [ {
    "name" : "meinHund",
    "modifiers" : [ "private" ],
    "type" : "Hund"
  } ]
}]










structural/test/aufgaben/ConstructorTest.java




    
    
    structural/test/aufgaben/ConstructorTest.java
    
    


structural/test/aufgaben/ConstructorTest.javapackage aufgaben;

import java.net.URISyntaxException;

import org.junit.jupiter.api.DynamicContainer;
import org.junit.jupiter.api.TestFactory;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.PathType;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import de.tum.in.test.api.structural.ConstructorTestProvider;

/**
 * @author Stephan Krusche (krusche@in.tum.de)
 * @version 5.1 (11.06.2021)
 * <br><br>
 * This test evaluates if the specified constructors in the structure oracle are correctly implemented with the expected parameter types and annotations,
 * based on its definition in the structure oracle (test.json).
 */
@Public
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
class ConstructorTest extends ConstructorTestProvider {

    /**
     * This method collects the classes in the structure oracle file for which constructors are specified.
     * These classes are then transformed into JUnit 5 dynamic tests.
     * @return A dynamic test container containing the test for each class which is then executed by JUnit.
     */
    @Override
    @StrictTimeout(10)
    @TestFactory
    protected DynamicContainer generateTestsForAllClasses() throws URISyntaxException {
        structureOracleJSON = retrieveStructureOracleJSON(this.getClass().getResource("test.json"));
        return super.generateTestsForAllClasses();
    }
}








structural/test/aufgaben/MethodTest.java




    
    
    structural/test/aufgaben/MethodTest.java
    
    


structural/test/aufgaben/MethodTest.javapackage aufgaben;

import java.net.URISyntaxException;

import org.junit.jupiter.api.DynamicContainer;
import org.junit.jupiter.api.TestFactory;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.PathType;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import de.tum.in.test.api.structural.MethodTestProvider;

/**
 * @author Stephan Krusche (krusche@in.tum.de)
 * @version 5.1 (11.06.2021)
 * <br><br>
 * This test evaluates if the specified methods in the structure oracle are correctly implemented with the expected name, return type, parameter types, visibility modifiers
 * and annotations, based on its definition in the structure oracle (test.json)
 */
@Public
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
class MethodTest extends MethodTestProvider {

    /**
     * This method collects the classes in the structure oracle file for which methods are specified.
     * These classes are then transformed into JUnit 5 dynamic tests.
     * @return A dynamic test container containing the test for each class which is then executed by JUnit.
     */
    @Override
    @StrictTimeout(10)
    @TestFactory
    protected DynamicContainer generateTestsForAllClasses() throws URISyntaxException {
        structureOracleJSON = retrieveStructureOracleJSON(this.getClass().getResource("test.json"));
        return super.generateTestsForAllClasses();
    }
}








structural/test/aufgaben/AttributeTest.java




    
    
    structural/test/aufgaben/AttributeTest.java
    
    


structural/test/aufgaben/AttributeTest.javapackage aufgaben;

import java.net.URISyntaxException;

import org.junit.jupiter.api.DynamicContainer;
import org.junit.jupiter.api.TestFactory;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.PathType;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import de.tum.in.test.api.structural.AttributeTestProvider;

/**
 * @author Stephan Krusche (krusche@in.tum.de)
 * @version 5.1 (11.06.2021)
 * <br><br>
 * This test evaluates if the specified attributes in the structure oracle are correctly implemented with the expected type, visibility modifiers and annotations,
 * based on its definition in the structure oracle (test.json).
 */
@Public
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
class AttributeTest extends AttributeTestProvider {

    /**
     * This method collects the classes in the structure oracle file for which attributes are specified.
     * These classes are then transformed into JUnit 5 dynamic tests.
     * @return A dynamic test container containing the test for each class which is then executed by JUnit.
     */
    @Override
    @StrictTimeout(10)
    @TestFactory
    protected DynamicContainer generateTestsForAllClasses() throws URISyntaxException {
        structureOracleJSON = retrieveStructureOracleJSON(this.getClass().getResource("test.json"));
        return super.generateTestsForAllClasses();
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-06a-Tests
     pom
     1.0
     Aufgabe 06a Tests
	 
		 UTF-8
         -Dfile.encoding=UTF-8
	
     
         
            
             de.tum.in.ase
             artemis-java-test-sandbox
             1.13.0
        
         
             org.mockito
             mockito-core
             5.3.1
             test
        
         
             org.mockito
             mockito-junit-jupiter
             5.3.1
             test
        
    
     
         ${project.basedir}/assignment
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06A/mtg2324klasse10bexercise06a-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 1fade62a532f517a1d426630ac67be9db2a98cce artemis <artemis@vmbhatotia95.in.tum.de> 1719496050 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 1fade62a532f517a1d426630ac67be9db2a98cce artemis <artemis@vmbhatotia95.in.tum.de> 1719496050 +0200	










.git/refs/heads/main


1fade62a532f517a1d426630ac67be9db2a98cce










.git/refs/remotes/origin/main


1fade62a532f517a1d426630ac67be9db2a98cce










.git/ORIG_HEAD


1fade62a532f517a1d426630ac67be9db2a98cce










.git/objects/pack/pack-2f1457dcd5dbfbcbe37979d10cc1c5b671ad0508.idx








.git/objects/pack/pack-2f1457dcd5dbfbcbe37979d10cc1c5b671ad0508.pack


.git/objects/pack/pack-2f1457dcd5dbfbcbe37979d10cc1c5b671ad0508













.git/FETCH_HEAD


1fade62a532f517a1d426630ac67be9db2a98cce	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06A/mtg2324klasse10bexercise06a-tests.git/










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


assignment/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*










behavior/pom.xml


 
     
         aufgaben
         Aufgabe-06a-Tests
         1.0
    
     4.0.0
     Aufgabe-06a-Tests
     
         ${project.basedir}/../assignment
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
    










behavior/test/aufgaben/MockHund.java




    
    
    behavior/test/aufgaben/MockHund.java
    
    


behavior/test/aufgaben/MockHund.javapackage aufgaben;

import src.aufgaben.Hund;

public class MockHund  extends Hund
{
    boolean getStatus_executed = false;
    boolean bellen_executed = false;
    boolean buddelnGehen_executed = false;
    boolean beiFuss_executed = false;


    public MockHund(String _name)
    {
        super(_name);
    }

    public String getStatus()
    {
        getStatus_executed = true;
        return super.getStatus();
    }

    public void bellen()
    {
        bellen_executed = true;
        super.bellen();
    }

    public void buddelnGehen()
    {
        buddelnGehen_executed = true;
        super.buddelnGehen();
    }

    public void beiFuss()
    {
        beiFuss_executed = true;
        super.beiFuss();
    }
}









behavior/test/aufgaben/BehaviorTest.java




    
    
    behavior/test/aufgaben/BehaviorTest.java
    
    


behavior/test/aufgaben/BehaviorTest.javapackage aufgaben;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import org.junit.jupiter.api.*;
import src.aufgaben.Hund;

import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.assumeTrue;

/**
 * @author Stephan Krusche (krusche@in.tum.de)
 * @version 5.1 (11.06.2021)
 */
@Public
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
@TestClassOrder(ClassOrderer.OrderAnnotation.class)
class BehaviorTest
{
    static MockHund hund;

    Object herrchen;

    @BeforeAll
    static void beforeAll()
    {
        //hund = (MockHund)(newInstance("aufgaben.MockHund", String.class,"Mein Fancy Hund"));

        hund = new MockHund("Mein Fancy Hund");
    }

    @BeforeEach
    void setup()
    {
        herrchen = newInstance("src.aufgaben.Herrchen");
    }


    boolean helperObjektInReferenzAttribut()
    {
        Object localHund = valueForNonPublicAttribute(herrchen, "meinHund");
        return localHund != null;
    }

    @Order(1)
    @StrictTimeout(1)
    @Test
    void testObjektInReferenzAttribut()
    {
        if(!helperObjektInReferenzAttribut())
        {
            fail("Hund-Objekt nicht in Referenzattribut meinHund gespeichert. [4f32cc2ed3] \n Das kannst du so machen: private Hund meinHund = new Hund(\"Bello\");");
        }
    }


    @Order(2)
    @StrictTimeout(1)
    @Test
    void testGet()
    {
        assumeTrue(helperObjektInReferenzAttribut());

        Object actual = invokeMethod(herrchen, getMethod(herrchen, "getMeinHund"));
        Object expected = valueForNonPublicAttribute(herrchen, "meinHund");
        if(actual == null || !actual.equals(expected))
        {
            fail("Der Getter gibt nicht den Wert des Referenzattributs meinHund zurück. [ccb28391cb] \n Den Wert des Referenzattributs gibst du so zurück: return meinHund;");
        }
    }

    boolean helperSetter()
    {
        assumeTrue(helperObjektInReferenzAttribut());

        invokeMethod(herrchen, getMethod(herrchen, "setMeinHund", Hund.class), hund);
        Object actual  = valueForNonPublicAttribute(herrchen, "meinHund");

        return (actual != null && actual.equals(hund));
    }

    @Order(3)
    @StrictTimeout(1)
    @Test
    void testSetter()
    {
        assumeTrue(helperObjektInReferenzAttribut());
        if(!helperSetter())
        {
            fail("Der Setter setzt den Wert des Referenzattributs meinHund nicht korrekt. [42129c0b58] \n Den Wert setzt du so: meinHund = hund;");
        }
    }

    @Order(4)
    @StrictTimeout(1)
    @Test
    void testSuchen()
    {
        assumeTrue(helperObjektInReferenzAttribut());
        assumeTrue(helperSetter());

        invokeMethod(herrchen, getMethod(herrchen, "hundSuchen"));
        if(!hund.getStatus_executed)
        {
            fail("Die Frage, wo er ist, kam nicht beim Hund an. [e29f700d5a] \n Den Befehl gibst du so an den Hund weiter und gibst ihn aus: System.out.println(meinHund.getStatus());");
        }
    }

    @Order(5)
    @StrictTimeout(1)
    @Test
    void testHundRufen()
    {
        assumeTrue(helperObjektInReferenzAttribut());
        assumeTrue(helperSetter());

        invokeMethod(herrchen, getMethod(herrchen, "hundRufen"));
        if(!hund.beiFuss_executed)
        {
            fail("Der Befehl beiFuss kam nicht beim Hund an. [f9618d09ff] \n Den Befehl gibst du so an den Hund weiter: meinHund.beiFuss();");
        }

    }

    @Order(6)
    @StrictTimeout(1)
    @Test
    void testSpielen()
    {
        assumeTrue(helperObjektInReferenzAttribut());
        assumeTrue(helperSetter());

        invokeMethod(herrchen, getMethod(herrchen, "hundSpielenSchicken"));
        if(!hund.buddelnGehen_executed)
        {
            fail("Der Befehl zu spielen, kam nicht beim Hund an. [ca71fbceba] \n Den Befehl gibst du so an den Hund weiter: meinHund.buddelnGehen();");
        }
    }
}









06a_Referenzattribute/06a_Vorlage.zip




src/aufgaben/Herrchen.java




    
    
    src/aufgaben/Herrchen.java
    
    


src/aufgaben/Herrchen.javapackage src.aufgaben;

import java.text.*;
import java.util.*;
import java.util.concurrent.ThreadLocalRandom;

public class Herrchen
{
    // TODO: neues Attribut meinHund mit Datentyp Hund erstellen und neues Objekt von Hund als Wert zuweisen


    public Hund getMeinHund()
    {
        // TODO: Attribut meinHund zurückgeben
        return null;
    }
    public void setMeinHund(Hund hund)
    {
        // TODO: Paramterwert im Attribut meinHund speichern

    }

    public void hundSuchen()
    {
        // TODO: Den Hund fragen, was sein Status ist.
    }

    public void hundRufen()
    {
        // TODO: Hund herbeirufen
    }

    public void hundSpielenSchicken()
    {
        // TODO: Hund zum Spielen auffordern
    }
}








src/aufgaben/Hund.java




    
    
    src/aufgaben/Hund.java
    
    


src/aufgaben/Hund.javapackage src.aufgaben;

import java.util.*;

public class Hund
{
    private String name;
    private String ort;
    private String aktivitaet;

    public Hund(String _name)
    {
        name = _name;
        ort = "im Korb";
        aktivitaet = "pennt";
    }

    public String getStatus()
    {
        return name + " ist " + ort + " und " + aktivitaet;
    }

    public void bellen()
    {
        System.out.println("'Wuff Wuff'");
    }

    public void buddelnGehen()
    {
        ort = "im Busch";
        aktivitaet = "buddelt";
    }

    public void beiFuss()
    {
        ort = "bei Herrchen";
        aktivitaet = "wartet";
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-06a
     jar
     1.0
     Aufgabe-06a
     
         UTF-8
    
     
         ${project.basedir}/
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10AEXERCISE06A/mtg2324klasse10aexercise06a-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 1efab07df0770f04f618e4d28883e5035445859e artemis <artemis@vmbhatotia97.in.tum.de> 1719495792 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 1efab07df0770f04f618e4d28883e5035445859e artemis <artemis@vmbhatotia97.in.tum.de> 1719495792 +0200	










.git/refs/heads/main


1efab07df0770f04f618e4d28883e5035445859e










.git/refs/remotes/origin/main


1efab07df0770f04f618e4d28883e5035445859e










.git/ORIG_HEAD


1efab07df0770f04f618e4d28883e5035445859e










.git/objects/pack/pack-28c10b159911631911a3fcd28065049e5607b9dc.pack


.git/objects/pack/pack-28c10b159911631911a3fcd28065049e5607b9dc













.git/objects/pack/pack-28c10b159911631911a3fcd28065049e5607b9dc.idx








.git/FETCH_HEAD


1efab07df0770f04f618e4d28883e5035445859e	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10AEXERCISE06A/mtg2324klasse10aexercise06a-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











06b_Referenzattribute/06b_Aufgabenstellung.pdf











06b_Referenzattribute/06b_Loesung.zip




src/package.bluej








src/x10wdh06/package.bluej


#BlueJ package file
dependency1.from=Fahrzeug
dependency1.to=Fahrer
dependency1.type=UsesDependency
dependency2.from=Fahrer
dependency2.to=Fahrzeug
dependency2.type=UsesDependency
objectbench.height=93
objectbench.width=451
package.divider.horizontal=0.599476439790576
package.divider.vertical=0.8
package.editor.height=393
package.editor.width=649
package.editor.x=388
package.editor.y=92
package.frame.height=600
package.frame.width=800
package.numDependencies=2
package.numTargets=2
package.showExtends=true
package.showUses=true
readme.height=60
readme.name=@README
readme.width=49
readme.x=10
readme.y=10
target1.height=70
target1.name=Fahrzeug
target1.showInterface=false
target1.type=ClassTarget
target1.width=120
target1.x=140
target1.y=180
target2.height=70
target2.name=Fahrer
target2.showInterface=false
target2.type=ClassTarget
target2.width=120
target2.x=291
target2.y=167










src/x10wdh06/Fahrer.java




    
    
    src/x10wdh06/Fahrer.java
    
    


src/x10wdh06/Fahrer.javapackage src.x10wdh06;

public class Fahrer
{
    private Fahrzeug fahrzeug;
    private String name;
    
    public Fahrer(String fahrerName)
    {
        fahrzeug = new Fahrzeug(this, 120);
        name = fahrerName;
    }
    
    public String getName()
    {
        return name;
    }
    
    public int geschwindigkeitAblesen()
    {
        return fahrzeug.getCurrentSpeed();
    }
    
    public void beschleunigenUmKmh(int kmh)
    {
        int speed = fahrzeug.getCurrentSpeed() + kmh;
        fahrzeug.setCurrentSpeed(speed);
    }
    
    public void bremsenUmKmh(int kmh)
    {
        int speed = fahrzeug.getCurrentSpeed() - kmh;
        fahrzeug.setCurrentSpeed(speed);
    }

    public Fahrzeug getFahrzeug()
    {
        return fahrzeug;
    }
}








src/x10wdh06/Fahrzeug.java




    
    
    src/x10wdh06/Fahrzeug.java
    
    


src/x10wdh06/Fahrzeug.javapackage src.x10wdh06;

public class Fahrzeug
{
    private Fahrer fahrer;
    private int maxSpeed;
    private int currentSpeed;
    
    public Fahrzeug(Fahrer fahrer, int maxSpeed)
    {
        this.fahrer = fahrer;
        this.maxSpeed = maxSpeed;
        this.currentSpeed = 0;
    }
    
    public int getMaxSpeed()
    {
        return maxSpeed;
    }
    
    public int getCurrentSpeed()
    {
        return currentSpeed;
    }
    
    public void setCurrentSpeed(int currentSpeed)
    {
        if(currentSpeed < 0)
        {
            vollbremsung();
        }
        else if(currentSpeed > maxSpeed)
        {
            vollgasGeben();
        }
        else
        {
            this.currentSpeed = currentSpeed;
        }
    }
    
    private void vollgasGeben()
    {
        currentSpeed=maxSpeed;
    }
    
    private void vollbremsung()
    {
        currentSpeed = 0;
    }
}








package.bluej








pom.xml


 
   4.0.0
   x10wdh06
   10-Wdh-06---Objekte-und-Klasse-Solution
   1.0
   10-Wdh-06---Objekte-und-Klassen Solution
   
     UTF-8
  
   
     ${project.basedir}/
     
       
         ${project.basedir}/resources
      
    
     
       
         maven-compiler-plugin
         3.11.0
         
           17
           17
        
      
    
  










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06B/mtg2324klasse10bexercise06b-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 922792eaad444dc0b8541417c65206edb070ab45 artemis <artemis@vmbhatotia95.in.tum.de> 1719496084 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 922792eaad444dc0b8541417c65206edb070ab45 artemis <artemis@vmbhatotia95.in.tum.de> 1719496084 +0200	










.git/refs/heads/main


922792eaad444dc0b8541417c65206edb070ab45










.git/refs/remotes/origin/main


922792eaad444dc0b8541417c65206edb070ab45










.git/ORIG_HEAD


922792eaad444dc0b8541417c65206edb070ab45










.git/objects/pack/pack-9cc808d2d23b7e743f7707bb081d3cd99d04e78b.idx








.git/objects/pack/pack-9cc808d2d23b7e743f7707bb081d3cd99d04e78b.pack


.git/objects/pack/pack-9cc808d2d23b7e743f7707bb081d3cd99d04e78b













.git/FETCH_HEAD


922792eaad444dc0b8541417c65206edb070ab45	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06B/mtg2324klasse10bexercise06b-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


*.class
.idea
bin
build
/target/
/target/*
*.jar
*.war
*.ear

#################
# Eclipse .gitignore
# Source: https://github.com/github/gitignore/blob/master/Global/Eclipse.gitignore

.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# Eclipse Core
#.project

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# PyDev specific (Python IDE for Eclipse)
*.pydevproject

# CDT-specific (C/C++ Development Tooling)
.cproject

# JDT-specific (Eclipse Java Development Tools)
#.classpath

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

#################
# Netbeans .gitignore
# Source: https://github.com/github/gitignore/blob/master/Global/NetBeans.gitignore

nbproject/private/
build/
nbbuild/
dist/
nbdist/
.nb-gradle/


#################
# IntelliJ .gitignore
# Source: https://intellij-support.jetbrains.com/hc/en-us/articles/206544839-How-to-manage-projects-under-Version-Control-Systems
.idea
*.iws
*.iml
out


#################
.gradle











06b_Referenzattribute/06b_UnitTests.zip




pom.xml


 
   4.0.0
   x10wdh06
   10-Wdh-06---Objekte-und-Klasse-Tests
   1.0
   10 Wdh 06 - Objekte und Klasse Tests
   
     UTF-8
     -Dfile.encoding=UTF-8
  
   
     
       de.tum.in.ase
       artemis-java-test-sandbox
       1.13.0
    
  
   
     ${project.basedir}/assignment/
     ${project.basedir}/test
     
       
         ${project.basedir}/test
      
    
     
       
         maven-enforcer-plugin
         3.1.0
         
           
             enforce-no-student-code-in-trusted-packages
             process-classes
             
               enforce
            
          
        
         
           
             
               
                 ${project.build.outputDirectory}/ch/qos/logback/
                 ${project.build.outputDirectory}/com/github/javaparser/
                 ${project.build.outputDirectory}/com/intellij/
                 ${project.build.outputDirectory}/com/sun/
                 ${project.build.outputDirectory}/de/tum/in/test/api/
                 ${project.build.outputDirectory}/java/
                 ${project.build.outputDirectory}/javax/
                 ${project.build.outputDirectory}/jdk/
                 ${project.build.outputDirectory}/net/jqwik/
                 ${project.build.outputDirectory}/org/apache/
                 ${project.build.outputDirectory}/org/assertj/
                 ${project.build.outputDirectory}/org/eclipse/
                 ${project.build.outputDirectory}/org/jacoco/
                 ${project.build.outputDirectory}/org/json/
                 ${project.build.outputDirectory}/org/junit/
                 ${project.build.outputDirectory}/org/opentest4j/
                 ${project.build.outputDirectory}/sun/
                 ${project.build.outputDirectory}/org/gradle/
                 ${project.build.outputDirectory}/worker/org/gradle/
              
            
          
        
      
       
         maven-compiler-plugin
         3.11.0
         
           17
           17
        
      
       
         maven-surefire-plugin
         3.1.2
      
    
  










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06B/mtg2324klasse10bexercise06b-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 5c709b5d5eb62a9a8972fa5aa93d0b03ea4dbe06 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496097 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 5c709b5d5eb62a9a8972fa5aa93d0b03ea4dbe06 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496097 +0200	










.git/refs/heads/main


5c709b5d5eb62a9a8972fa5aa93d0b03ea4dbe06










.git/refs/remotes/origin/main


5c709b5d5eb62a9a8972fa5aa93d0b03ea4dbe06










.git/ORIG_HEAD


5c709b5d5eb62a9a8972fa5aa93d0b03ea4dbe06










.git/objects/pack/pack-dd37d7fd6e14f32d60c2446ebe14360d82937d71.idx








.git/objects/pack/pack-dd37d7fd6e14f32d60c2446ebe14360d82937d71.pack


.git/objects/pack/pack-dd37d7fd6e14f32d60c2446ebe14360d82937d71













.git/FETCH_HEAD


5c709b5d5eb62a9a8972fa5aa93d0b03ea4dbe06	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06B/mtg2324klasse10bexercise06b-tests.git/










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


assignment/

*.class
.idea
bin
build
/target/
/target/*
*.jar
*.war
*.ear

#################
# Eclipse .gitignore
# Source: https://github.com/github/gitignore/blob/master/Global/Eclipse.gitignore

.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# Eclipse Core
.project

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# PyDev specific (Python IDE for Eclipse)
*.pydevproject

# CDT-specific (C/C++ Development Tooling)
.cproject

# JDT-specific (Eclipse Java Development Tools)
.classpath

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

#################
# Netbeans .gitignore
# Source: https://github.com/github/gitignore/blob/master/Global/NetBeans.gitignore

nbproject/private/
build/
nbbuild/
dist/
nbdist/
.nb-gradle/


#################
# IntelliJ .gitignore
# Source: https://intellij-support.jetbrains.com/hc/en-us/articles/206544839-How-to-manage-projects-under-Version-Control-Systems
.idea
*.iws
*.iml
out










test/x10wdh06/StructuralTest.java




    
    
    test/x10wdh06/StructuralTest.java
    
    


test/x10wdh06/StructuralTest.javapackage x10wdh06;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import org.junit.jupiter.api.AfterEach;
import org.junit.jupiter.api.BeforeAll;
import org.junit.jupiter.api.BeforeEach;
import org.junit.jupiter.api.Test;

import java.io.ByteArrayInputStream;
import java.io.ByteArrayOutputStream;
import java.io.InputStream;
import java.io.PrintStream;
import java.lang.reflect.Constructor;
import java.lang.reflect.Field;
import java.lang.reflect.Method;
import java.lang.reflect.Modifier;
import java.util.*;

import static de.tum.in.test.api.util.ReflectionTestUtils.getMethod;
import static de.tum.in.test.api.util.ReflectionTestUtils.invokeMethod;
import static org.junit.jupiter.api.Assertions.*;

@Public
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
class StructuralTest
{
    private static List<Method> methods;
    private static List<Field> fields;

    @BeforeAll
    static void setup() throws ClassNotFoundException
    {
        Class<?> fahrer = null;
        try
        {
            fahrer = Class.forName("src.x10wdh06.Fahrer");
        } catch (ClassNotFoundException e)
        {
            fail("Klasse Fahrer konnte nicht gefunden werden. [59f143beb9] \n Bitte stelle sicher, dass die erste Zeile der Datei 'package src.x10wdh06;' ist.");
        }
        methods = List.of(fahrer.getMethods());
        fields = List.of(fahrer.getDeclaredFields());
    }

    @Test
    @StrictTimeout(1)
    void ClassStruct()
    {
        // just one test that doesn't do anymore than the setup
    }

    void helper_structuralMethod(String name, String returnType,
                                 String paramType1, String paramType2,
                                 String modifier)
    {
        List<String> errMsgBuilder = new LinkedList<>();

        Method m = null;
        try { m = methods.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (m == null)
        {
            fail(String.format("Die Methode '%s' fehlt. [40d46adb32] \n Die Methode legst du so an: %s %s %s(...) { \n ...\n}",name, modifier,name,returnType));
        }
        if(!m.getGenericReturnType().getTypeName().equals(returnType))
        {
            errMsgBuilder.add(String.format("Der Rückgabetyp der Methode '%s' ist falsch: %s [772302ccca] \n Er muss sein: %s",name,m.getGenericReturnType().getTypeName(),returnType));
        }
        if(!Modifier.toString(m.getModifiers()).equals(modifier))
        {
            errMsgBuilder.add(String.format("Der Zugriffsmodifizierer der Methode '%s' ist falsch: %s [3d2ad4450e]. \n Er muss sein: %s",name,Modifier.toString(m.getModifiers()),modifier));
        }
        if(paramType1 != null)
        {
            if(paramType2 != null)
            {
                if(m.getGenericParameterTypes().length < 2)
                {
                    errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [59699225d4]",name));
                }
                else
                {
                    if (!m.getParameterTypes()[1].getTypeName().equals(paramType2))
                    {
                        errMsgBuilder.add(String.format("Der Typ des zweiten Parameters der Methode '%s' ist falsch: %s [713ec7a433]. \n Er muss sein: %s",name,m.getParameterTypes()[1].getTypeName(), paramType2));
                    }
                }
            }

            if(m.getGenericParameterTypes().length < 1)
            {
                errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [6e105fa4ce]",name));
            }
            else
            {
                if (!m.getParameterTypes()[0].getTypeName().equals(paramType1))
                {
                    errMsgBuilder.add(String.format("Der Typ des ersten Parameters der Methode '%s' ist falsch: %s [e958e3db79]. \n Er muss sein: %s",name,m.getParameterTypes()[0].getTypeName(),paramType1));
                }
            }

        }

        if(errMsgBuilder.size()>0)
        {
            fail(String.join(System.lineSeparator(), errMsgBuilder));
        }
    }

    void helper_structuralFields(String name, String type)
    {
        Field f = null;
        try { f = fields.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (f == null)
        {
            fail(String.format("Das Attribut '%s' fehlt. [3a9ccb4932]. \n Das Attribut legst du so an: private %s %s;",name, type,name));
        }
        else
        {
            if(!f.getType().getTypeName().equals(type))
            {
                fail(String.format("Das Attribut '%s' hat den falschen Typ: %s [46a49bdc8d]. \n Der Typ muss sein: %s",name,f.getType().getTypeName(),type));
            }
        }
    }

    @Test
    @StrictTimeout(1)
    void testStructCtr()
    {
        Class<?> fahrer = null;
        try
        {
            fahrer = Class.forName("src.x10wdh06.Fahrer");
        } catch (ClassNotFoundException e)
        {
            fail("Klasse Fahrer konnte nicht gefunden werden. [dfa3a7cffa]");
        }


        if(fahrer.getConstructors().length < 1)
        {
            fail("Der Konstruktor fehlt. [66844759a3]");
        }

        Constructor ctr = fahrer.getConstructors()[0];
        if(ctr.getParameterTypes().length != 1)
        {
            fail("Dein Konstruktor hat die falsche Anzahl an Parametern. [e7fd9c15f5]");
        }
        if(!ctr.getParameterTypes()[0].getTypeName().equals("java.lang.String"))
        {
            fail("Der Typ des Parameters ist falsch: "+ctr.getParameterTypes()[0].getTypeName() + "[a353dcd1b0]. \n Er muss sein: String");
        }
    }

    @Test
    @StrictTimeout(1)
    void testStructGetName()
    {
        helper_structuralMethod("getName",
                "java.lang.String",
                null,
                null,
                "public");
    }

    @Test
    @StrictTimeout(1)
    void testStructGeschwindigkeitAblesen()
    {
        helper_structuralMethod("geschwindigkeitAblesen",
                "int",
                null,
                null,
                "public");
    }

    @Test
    @StrictTimeout(1)
    void testStructBeschleunigenUmKmh()
    {
        helper_structuralMethod("beschleunigenUmKmh",
                "void",
                "int",
                null,
                "public");
    }

    @Test
    @StrictTimeout(1)
    void testStructBremsenUmKmh()
    {
        helper_structuralMethod("bremsenUmKmh",
                "void",
                "int",
                null,
                "public");
    }

    @Test
    @StrictTimeout(1)
    void testStructGetFahrzeug()
    {
        helper_structuralMethod("getFahrzeug",
                "src.x10wdh06.Fahrzeug",
                null,
                null,
                "public");
    }

    @Test
    @StrictTimeout(1)
    void testStructFahrzeug()
    {
        helper_structuralFields("fahrzeug","src.x10wdh06.Fahrzeug");
    }

    @Test
    @StrictTimeout(1)
    void testStructName()
    {
        helper_structuralFields("name","java.lang.String");
    }
}








test/x10wdh06/BehaviourTest.java




    
    
    test/x10wdh06/BehaviourTest.java
    
    


test/x10wdh06/BehaviourTest.javapackage src.x10wdh06;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import de.tum.in.test.api.util.ReflectionTestUtils;
import org.junit.jupiter.api.*;

import java.lang.reflect.Constructor;

import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static java.lang.System.lineSeparator;
import static org.junit.jupiter.api.Assertions.*;

@Public
@TestMethodOrder(MethodOrderer.MethodName.class)
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
class BehaviourTest
{
    static Object oFahrzeug = null;
    static Object oFahrer = null;
    static boolean fahrzeugHasBeenNull = false;

    @BeforeAll
    static void setup()
    {
        try
        {
            oFahrer = newInstance("src.x10wdh06.Fahrer", "Mein Name");
        }
        catch (Exception e)
        {
            fail("Klasse Fahrer konnte nicht gefunden werden. [dce32a639b]");
        }
        oFahrzeug = invokeMethod(oFahrer, getMethod(oFahrer, "getFahrzeug"));
        if(oFahrzeug == null)
        {
            fahrzeugHasBeenNull = true;
            try
            {

                Constructor ctr = getClazz("src.x10wdh06.Fahrzeug").getConstructor(getClazz("src.x10wdh06.Fahrer"),int.class);
                oFahrzeug = ctr.newInstance(oFahrer, 120);
                ReflectionTestUtils.setValueOfNonPublicAttribute(oFahrer, "fahrzeug", oFahrzeug);
            }
            catch(Exception ex)
            {
                fail("Es konnte kein neues Objekt der Klasse Fahrzeug erstellt werden. Prüfe, ob du versehentlich etwas in dieser Klasse geändert hast! [e780894d03]");
            }
        }
    }

    @Test
    @StrictTimeout(1)
    void testCtrParameter()
    {
        try
        {
            String retVal = (String)invokeMethod(oFahrer, getMethod(oFahrer, "getName"));
            if(!("Mein Name").equals(retVal))
            {
                fail(String.format("Der Getter getName() gibt nach dem Aufruf des Konstruktors einen falschen Wert zurück. " +
                        "Das Attribut 'name' wird vermutlich falsch gesetzt. [ed839d745d]"));
            }
        }
        catch(Exception e)
        {
            fail("Die Methode getName() der Klasse Fahrer konnte nicht aufgerufen werden oder hat den falschen Rueckgabetyp. [5696c45786]");
        }
    }

    @Test
    @StrictTimeout(1)
    void testGetFahrzeug()
    {
        if(fahrzeugHasBeenNull)
        {
            fail("Die Methode getFahrzeug() gibt kein gültiges Objekt zurück. " + lineSeparator() +
                    "Entweder du setzt das Attribut Fahrer.fahrzeug nicht oder die Methode Fahrer.getFahrzeug funktioniert nicht. [4bc26cee53]");
        }
    }

    @Test
    @StrictTimeout(1)
    void testGeschwindigkeitAblesen()
    {
        try
        {
            int actual = (int)invokeMethod(oFahrer, getMethod(oFahrer, "geschwindigkeitAblesen"));
            if(helper_getCurrentSpeed() != actual)
            {
                throw new Exception("Die Methode Fahrer.geschwindigkeitAblesen() einen anderen Wert zurück als Fahrzeug.getCurrentSpeed(). [f2085ef2ff]");
            }
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
    }

    @Test
    @StrictTimeout(1)
    void testBeschleunigenBasic()
    {
        try
        {
            int before = helper_getCurrentSpeed();
            invokeMethod(oFahrer, getMethod(oFahrer, "beschleunigenUmKmh", int.class), 10);
            int after = helper_getCurrentSpeed();

            if(before+10 != after)
            {
                throw new Exception("Die Methode beschleunigenUmKmh(int) beschleunigt das Fahrzeug nicht um den entsprechenden Wert. [fbfbe5e01d]");
            }
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
    }

    @Test
    @StrictTimeout(1)
    void testBremsenBasic()
    {
        try
        {
            int maxSpeed = helper_getMaxSpeed();
            helper_setCurrentSpeed(maxSpeed);
            int before = helper_getCurrentSpeed();
            invokeMethod(oFahrer, getMethod(oFahrer, "bremsenUmKmh", int.class), maxSpeed/2);
            int after = helper_getCurrentSpeed();

            if(before-maxSpeed/2 != after)
            {
                throw new Exception("Die Methode bremsenUmKmh(int) bremst das Fahrzeug nicht um den entsprechenden Wert. [1ae9e50afa]");
            }
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
    }

    //@Test
    //@StrictTimeout(1)
    void testBeschleunigenComplex()
    {
        try
        {
            helper_setCurrentSpeed(0);
            int maxSpeed = helper_getMaxSpeed();

            invokeMethod(oFahrer, getMethod(oFahrer, "beschleunigenUmKmh", int.class), 2*maxSpeed);
            int after = helper_getCurrentSpeed();

            if(after > maxSpeed)
            {
                throw new Exception("Die Methode beschleunigenUmKmh(int) kann das Fahrzeug fälschlicherweise " +
                        "auf mehr als die Maximalgeschwindigkeit beschleunigen. [49825a41ab]");
            }
            if(after != maxSpeed)
            {
                throw new Exception("Die Methode beschleunigenUmKmh(int) beschleunigt das Fahrzeug nicht auf den korrekten Wert. [f903008eaa]");
            }
        }
        catch(Exception e)
        {
            fail("[Diese Aufgabe kann nur korrekt sein, wenn getFahrzeug() funktioniert] [0d8bb2da01]" +
                    lineSeparator() + e.getMessage());
        }
    }

    //@Test
    //@StrictTimeout(1)
    void testBremsenComplex()
    {
        try
        {
            int maxSpeed = helper_getMaxSpeed();
            helper_setCurrentSpeed(maxSpeed);

            invokeMethod(oFahrer, getMethod(oFahrer, "bremsenUmKmh", int.class), (2*maxSpeed));
            int after = helper_getCurrentSpeed();

            if(after < 0)
            {
                throw new Exception("Die Methode bremsenUmKmh(int) kann das Fahrzeug fälschlicherweise auf weniger als 0 km/h abbremsen. [a74fc8074a]");
            }
            if(after != 0)
            {
                throw new Exception("Die Methode bremsenUmKmh(int) bremst das Fahrzeug nicht auf den korrekten Wert. [1e76ec40ef]");
            }
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }

    }

    int helper_getCurrentSpeed()
    {
        return (int)invokeMethod(oFahrzeug, getMethod(oFahrzeug, "getCurrentSpeed"));
    }
    void helper_setCurrentSpeed(int speed)
    {
        invokeMethod(oFahrzeug, getMethod(oFahrzeug, "setCurrentSpeed", int.class), speed);
    }
    int helper_getMaxSpeed()
    {
        return (int)invokeMethod(oFahrzeug, getMethod(oFahrzeug, "getMaxSpeed"));
    }
}









06b_Referenzattribute/06b_Vorlage.zip




src/x10wdh06/Fahrer.java




    
    
    src/x10wdh06/Fahrer.java
    
    


src/x10wdh06/Fahrer.javapackage src.x10wdh06;

public class Fahrer
{
    
}








src/x10wdh06/Fahrzeug.java




    
    
    src/x10wdh06/Fahrzeug.java
    
    


src/x10wdh06/Fahrzeug.javapackage src.x10wdh06;

public class Fahrzeug
{
    private Fahrer fahrer;
    private int maxSpeed;
    private int currentSpeed;
    
    public Fahrzeug(Fahrer fahrer, int maxSpeed)
    {
        this.fahrer = fahrer;
        this.maxSpeed = maxSpeed;
        this.currentSpeed = 0;
    }
    
    public int getMaxSpeed()
    {
        return maxSpeed;
    }
    
    public int getCurrentSpeed()
    {
        return currentSpeed;
    }
    
    public void setCurrentSpeed(int currentSpeed)
    {
        this.currentSpeed = currentSpeed;
    }
    
    private void vollgasGeben()
    {
        currentSpeed=maxSpeed;
    }
    
    private void vollbremsung()
    {
        currentSpeed = 0;
    }
}








pom.xml


 
   4.0.0
   x10wdh06
   10-Wdh-06---Objekte-und-Klasse
   1.0
   10-Wdh-06---Objekte-und-Klassen
   
     UTF-8
  
   
     ${project.basedir}/
     
       
         ${project.basedir}/resources
      
    
     
       
         maven-compiler-plugin
         3.11.0
         
           17
           17
        
      
    
  










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06B/mtg2324klasse10bexercise06b-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 f67eb4ac7f4cdce25db83c2e04a07dc610c1af51 artemis <artemis@vmbhatotia96.in.tum.de> 1719496066 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 f67eb4ac7f4cdce25db83c2e04a07dc610c1af51 artemis <artemis@vmbhatotia96.in.tum.de> 1719496066 +0200	










.git/refs/heads/main


f67eb4ac7f4cdce25db83c2e04a07dc610c1af51










.git/refs/remotes/origin/main


f67eb4ac7f4cdce25db83c2e04a07dc610c1af51










.git/ORIG_HEAD


f67eb4ac7f4cdce25db83c2e04a07dc610c1af51










.git/objects/pack/pack-3e0e64b0663d68d76c03b7d20542231442fcbb3d.idx








.git/objects/pack/pack-3e0e64b0663d68d76c03b7d20542231442fcbb3d.pack


.git/objects/pack/pack-3e0e64b0663d68d76c03b7d20542231442fcbb3d













.git/FETCH_HEAD


f67eb4ac7f4cdce25db83c2e04a07dc610c1af51	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06B/mtg2324klasse10bexercise06b-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


*.class
.idea
bin
build
/target/
/target/*
*.jar
*.war
*.ear

#################
# Eclipse .gitignore
# Source: https://github.com/github/gitignore/blob/master/Global/Eclipse.gitignore

.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# Eclipse Core
#.project

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# PyDev specific (Python IDE for Eclipse)
*.pydevproject

# CDT-specific (C/C++ Development Tooling)
.cproject

# JDT-specific (Eclipse Java Development Tools)
#.classpath

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

#################
# Netbeans .gitignore
# Source: https://github.com/github/gitignore/blob/master/Global/NetBeans.gitignore

nbproject/private/
build/
nbbuild/
dist/
nbdist/
.nb-gradle/


#################
# IntelliJ .gitignore
# Source: https://intellij-support.jetbrains.com/hc/en-us/articles/206544839-How-to-manage-projects-under-Version-Control-Systems
.idea
*.iws
*.iml
out


#################
.gradle











06c_Referenzattribute/06c_Aufgabenstellung.pdf











06c_Referenzattribute/06c_Loesung.zip




src/aufgaben/Kunde.java




    
    
    src/aufgaben/Kunde.java
    
    


src/aufgaben/Kunde.javapackage src.aufgaben;

public class Kunde
{
    private Konto girokonto = null;
    private Konto sparkonto = null;
    private Geldautomat lieblingsautomat = new Geldautomat();

    public Kunde()
    {
        System.out.println("Kunde erstellt");
    }

    public void setLieblingsautomat(Geldautomat automat)
    {
        lieblingsautomat = automat;
    }
    public Geldautomat getLieblingsautomat()
    {
        return lieblingsautomat;
    }
    public Konto getGirokonto()
    {
        return girokonto;
    }
    public Konto getSparkonto()
    {
        return sparkonto;
    }

    public void kontenAnlegen()
    {
        girokonto = new Konto("Girokonto");
        sparkonto = new Konto("Sparkonto");
    }

    public void geldAbheben(int betrag)
    {
        lieblingsautomat.abhebung(girokonto, betrag);
    }
    public void geldEinzahlen(int betrag)
    {
        lieblingsautomat.einzahlung(girokonto, betrag);
    }
    public void geldUeberweisen(int betrag, Konto von, Konto nach)
    {
        lieblingsautomat.ueberweisung(von, nach, betrag);
    }
}








src/aufgaben/Geldautomat.java




    
    
    src/aufgaben/Geldautomat.java
    
    


src/aufgaben/Geldautomat.javapackage src.aufgaben;

public class Geldautomat
{
    public boolean abhebung(Konto konto, int betrag)
    {
        if (konto.getKontostand() >= betrag)
        {
            konto.abheben(betrag);
            return true;
        }
        else
        {
            return false;
        }
    }
    public void einzahlung(Konto konto, int betrag)
    {
        konto.einzahlen(betrag);
    }

    public void ueberweisung(Konto von, Konto nach, int betrag)
    {
        if(abhebung(von, betrag))
        {
            nach.einzahlen(betrag);
        }
        else
        {
            System.out.println("Überweisung fehlgeschlagen");
        }
    }
}








src/aufgaben/Konto.java




    
    
    src/aufgaben/Konto.java
    
    


src/aufgaben/Konto.javapackage src.aufgaben;

public class Konto
{
    private String art;
    private int kontostand = 0;

    public Konto(String art)
    {
        this.art = art;
        System.out.println(art + " erstellt");
    }
    public int getKontostand()
    {
        return kontostand;
    }
    public void abheben(int betrag)
    {
        kontostand -= betrag;
        System.out.println("Abheben von " + betrag + " Euro von " + art);
    }
    public void einzahlen(int betrag)
    {
        kontostand += betrag;
        System.out.println("Einzahlen von " + betrag + " Euro auf " + art);
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-06c-Solution
     jar
     1.0
     Aufgabe-06c Solution
     
         UTF-8
    
     
         ${project.basedir}/
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06C/mtg2324klasse10bexercise06c-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 068f218ecfdef6243d0d796316f41cfe4a3d2452 artemis <artemis@vmbhatotia96.in.tum.de> 1719496123 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 068f218ecfdef6243d0d796316f41cfe4a3d2452 artemis <artemis@vmbhatotia96.in.tum.de> 1719496123 +0200	










.git/refs/heads/main


068f218ecfdef6243d0d796316f41cfe4a3d2452










.git/refs/remotes/origin/main


068f218ecfdef6243d0d796316f41cfe4a3d2452










.git/ORIG_HEAD


068f218ecfdef6243d0d796316f41cfe4a3d2452










.git/objects/pack/pack-4cf48459b018e5972a296b6e63edffdd91e339b5.pack


.git/objects/pack/pack-4cf48459b018e5972a296b6e63edffdd91e339b5













.git/objects/pack/pack-4cf48459b018e5972a296b6e63edffdd91e339b5.idx








.git/FETCH_HEAD


068f218ecfdef6243d0d796316f41cfe4a3d2452	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06C/mtg2324klasse10bexercise06c-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











06c_Referenzattribute/06c_UnitTests.zip




structural/pom.xml


 
     
         aufgaben
         Aufgabe-06c-Tests
         1.0
    
     4.0.0
     Aufgabe-06c-Tests
     
         ${project.basedir}/../assignment
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
    










pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-06c-Tests
     pom
     1.0
     Aufgabe 06c Tests a
	 
		 UTF-8
         -Dfile.encoding=UTF-8
	
     
         
            
             de.tum.in.ase
             artemis-java-test-sandbox
             1.13.0
        
         
             org.mockito
             mockito-core
             5.3.1
             test
        
         
             org.mockito
             mockito-junit-jupiter
             5.3.1
             test
        
    
     
         ${project.basedir}/assignment
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06C/mtg2324klasse10bexercise06c-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 39c448edef488db307c275ad7ad3da7c51c3f6d3 artemis <artemis@vmbhatotia98.in.tum.de> 1719496133 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 39c448edef488db307c275ad7ad3da7c51c3f6d3 artemis <artemis@vmbhatotia98.in.tum.de> 1719496133 +0200	










.git/refs/heads/main


39c448edef488db307c275ad7ad3da7c51c3f6d3










.git/refs/remotes/origin/main


39c448edef488db307c275ad7ad3da7c51c3f6d3










.git/ORIG_HEAD


39c448edef488db307c275ad7ad3da7c51c3f6d3










.git/objects/pack/pack-03612ebdc6ee524002deac532645dff512377f18.pack


.git/objects/pack/pack-03612ebdc6ee524002deac532645dff512377f18













.git/objects/pack/pack-03612ebdc6ee524002deac532645dff512377f18.idx








.git/FETCH_HEAD


39c448edef488db307c275ad7ad3da7c51c3f6d3	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06C/mtg2324klasse10bexercise06c-tests.git/










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


assignment/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*










behavior/pom.xml


 
     
         aufgaben
         Aufgabe-06c-Tests
         1.0
    
     4.0.0
     Aufgabe-06c-Tests-Behav
     
         ${project.basedir}/../assignment
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
    










behavior/test/aufgaben/MockKonto.java




    
    
    behavior/test/aufgaben/MockKonto.java
    
    


behavior/test/aufgaben/MockKonto.javapackage aufgaben;

import src.aufgaben.Konto;

public class MockKonto extends Konto
{
    public MockKonto(String art)
    {
        super(art);
    }
}








behavior/test/aufgaben/ClzHelper.java




    
    
    behavior/test/aufgaben/ClzHelper.java
    
    


behavior/test/aufgaben/ClzHelper.javapackage aufgaben;

import de.tum.in.test.api.util.ReflectionTestUtils;
import src.aufgaben.Geldautomat;
import src.aufgaben.Konto;

import java.lang.reflect.*;
import java.util.Arrays;
import java.util.LinkedList;
import java.util.List;
import java.util.stream.Collectors;

import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.*;

public class ClzHelper
{
    private Class<?> cla = null;
    private Object obj = null;

    //private List<Constructor<?>> constructors;
    private List<Field> fields;
    private List<Method> methods;

    public ClzHelper(String classPath) throws Exception
    {
        try
        {
            cla = Class.forName(classPath);
        }
        catch (ClassNotFoundException e)
        {
            throw new Exception(String.format("Klasse %s konnte nicht gefunden werden. Überprüfe die erste Zeile mit der package-Anweisung. [7269e84f06]",classPath));
        }
        fields = List.of(cla.getDeclaredFields());
        methods = List.of(cla.getMethods());
        //constructors = List.of(cla.getConstructors());
    }
    public Type getSuperClass(String expected) throws Exception
    {
        Type cla = obj.getClass().getGenericSuperclass();
        if(cla.toString().equals(expected))
        {
            throw new Exception(String.format("Die Klasse '%s' erbt nicht von '%s'. [05041ba491]",obj.getClass().getName(),expected));
        }
        return cla;
    }
    public void createInstance(Object... args) throws Exception
    {
        try
        {
            obj = newInstance(cla,args);
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getName()));
        }
    }

    public void setField(String name, Object value, boolean nonPublic)
    {
        if(nonPublic)
        {
            setValueOfNonPublicAttribute(obj, name, value);
        }
        else
        {
            setValueOfAttribute(obj, name, value);
        }
    }


    public Object getField(String name, boolean nonPublic)
    {
        if(nonPublic)
        {
            return valueForNonPublicAttribute(obj, name);
        }
        return valueForAttribute(obj, name);
    }

    public Object getField(String name, String type, String modifier1, String modifier2)
    {
        Field f = null;
        try
        {
            f = structField(name, type, modifier1, modifier2);
        }
        catch(Throwable e)
        {
            abort(e.getMessage());
        }
        assumeFalse(f == null);

        try
        {
            if(Modifier.isPublic(f.getModifiers()))
            {
                return valueForAttribute(obj, name);
            }
            else
            {
                return valueForNonPublicAttribute(obj, name);
            }
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        fail("Interner Fehler beim Lesen des Attributs " + name + "[2d7daf5f26]");
        return null;
    }


    public Field structField(String name, String type, String modifier1, String modifier2) throws Exception
    {
        try
        {
            return structField(name, type, modifier1);
        }
        catch(Throwable e)
        {
            if(modifier2 == null)
            {
                throw e;
            }
            return structField(name, type, modifier2);
        }
    }

    public Field structField(String name, String type, String modifier) throws Exception
    {
        Field f = null;
        try { f = fields.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (f == null)
        {
            throw new Exception(String.format("Das Attribut '%s' fehlt. [9eed463070]",name));
        }
        else
        {
            if(!f.getType().getTypeName().equals(type))
            {
                throw new Exception(String.format("Das Attribut '%s' hat den falschen Typ: %s \n Expected: '%s' [2e3339d5c4]",name,f.getType().getTypeName(),type));
            }
            if(!Modifier.toString(f.getModifiers()).equals(modifier))
            {
                throw new Exception(String.format("Der Zugriffsmodifizierer des Attributs '%s' ist falsch: %s [9670f37af7]",name,Modifier.toString(f.getModifiers())));
            }
        }
        return f;
    }

    public Method structMethod(String name, String returnType, String modifier, Class<?>... paramTypes) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        Method m = null;
        //Method m = null;
        try { m = methods.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (m == null)
        {
            throw new Exception(String.format("Die Methode '%s' fehlt. [98192a5c8a]",name));
        }
        if(!m.getGenericReturnType().getTypeName().equals(returnType))
        {
            errMsgBuilder.add(String.format("Der Rückgabetyp der Methode '%s' ist falsch: %s statt %s [b6db768a4b]",name,m.getGenericReturnType().getTypeName(), returnType));
        }
        if(!Modifier.toString(m.getModifiers()).equals(modifier))
        {
            errMsgBuilder.add(String.format("Der Zugriffsmodifizierer der Methode '%s' ist falsch: %s [3790ec9f31]",name,Modifier.toString(m.getModifiers())));
        }


        for(int i=0; i<paramTypes.length; i++)
        {
            if(m.getParameterTypes().length < i+1)
            {
                errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [ea4797dbc1]",name));
                break;
            }
            if(!m.getParameterTypes()[i].getTypeName().equals(paramTypes[i].getName()))
            {
                errMsgBuilder.add(String.format("Der Typ des %d. Parameters der Methode '%s' ist falsch: %s statt %s [1c8daa855e]",i+1,name,m.getParameterTypes()[i].getTypeName(),paramTypes[i].getName()));
            }
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
        return m;
    }
    public Object invoke(String name, String returnType, String modifier, Object... args)
    {
        try
        {
            if(args.length == 0)
            {
                Method m = structMethod(name, returnType, modifier);
                return invokeMethod(obj, m);
            }
            Method m = structMethod(name, returnType, modifier, convertToClassArray(args));
            return invokeMethod(obj,m,args);
        }
        catch (Exception e)
        {
            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [890f5c69af] \n",name)+e.getMessage());
        }
        return null;
    }

    public Constructor<?> structConstructor(String modifier, Class<?>... args) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        //Method m = null;
        //Method m = null;
        //try { m = constructors.stream().map(x -> x.getGenericParameterTypes() .getName().equals(name)).findFirst().get(); } catch (Exception e) { }


        Constructor ctr = null;
        try
        {
            if (modifier.equals("public"))
            {
                ctr = getConstructor(cla, args);
            }
            else
            {
                ctr = getNonPublicConstructor(cla, args);
            }
            if(ctr == null)
            {
                throw new Exception();
            }
        }
        catch (Exception e)
        {
            String types = Arrays.stream(args).map(x -> x.getName()).collect(Collectors.joining(", "));
            throw new Exception("In der Klasse %s konnte kein %s Konstruktor mit den Parametern-Typen %s gefunden werden. [890f5c69af]".formatted(cla.getName(), modifier, types));
        }
        return ctr;
    }

    public Object getObj()
    {
        return obj;
    }
    public void setObject(Object obj)
    {
        this.obj = obj;
    }
    private Class<?>[] convertToClassArray(Object... args)
    {
        Class<?>[] classes = new Class<?>[args.length];
        for (int i = 0; i < args.length; i++)
        {
            classes[i] = args[i].getClass();
            if(classes[i].equals(Integer.class))
            {
                classes[i] = int.class;
            }
            else if(classes[i].equals(Float.class))
            {
                classes[i] = float.class;
            }
            else if(classes[i].equals(Double.class))
            {
                classes[i] = double.class;
            }
            else if(classes[i].equals(Boolean.class))
            {
                classes[i] = boolean.class;
            }
            else if(classes[i].equals(MockKonto.class))
            {
                classes[i] = Konto.class;
            }
            else if(classes[i].equals(MockGeldautomat.class))
            {
                classes[i] = Geldautomat.class;
            }
        }
        return classes;
    }

    public void getterSetterTest(String setterName, String getterName, Object[] values) throws Exception
    {
        for(Object expected : values)
        {
            this.invoke(setterName, "void", "public", expected);
            Object actual = this.invoke(getterName, Object.class.getTypeName(), "public");
            if(actual == null || !actual.equals(expected))
            {
                throw new Exception(String.format("Der Setter '%s()' setzt das Attribut nicht korrekt oder der Getter '%s()' gibt nicht den Attributwert zurück. [c1012a57b3]",setterName,getterName));
            }
        }
    }


    /**
     * Compares the return value of a getter with the value of the attribute. Does not check for null values of the attribute.
     * Make sure the attribute has been implemented properly.
     */
    public void getterTest(String getterName, String attributeName, Object expected) throws Exception
    {
        setField(attributeName, expected, true);
        assumeTrue(expected == getField(attributeName, true));
        //Object actual = invoke(getterName, Object.class.getTypeName(), "public");

        Object actual = invokeMethod(obj,getterName);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Getter '%s()' gibt nicht den Wert des Attributs '%s' zurück. [18f094d95a])", getterName, attributeName));
        }
    }

    public void setterTest(String setterName, String attributeName, Object expected) throws Exception
    {
        invoke(setterName, "void", "public", expected);
        Object actual = getField(attributeName, true);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Setter '%s()' setzt den Wert des Attributs '%s' nicht korrekt. [6f82e11343]", setterName, attributeName));
        }
    }
}
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behavior/test/aufgaben/BehaviorTest.javapackage aufgaben;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistClass;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import de.tum.in.test.api.util.ReflectionTestUtils;
import org.junit.jupiter.api.*;
import src.aufgaben.Geldautomat;
import src.aufgaben.Konto;


import java.util.ArrayList;
import java.util.List;

import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.assumeTrue;

/**
 * @author Stephan Krusche (krusche@in.tum.de)
 * @version 5.1 (11.06.2021)
 */
@Public
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
@WhitelistClass(ClzHelper.class)
@TestMethodOrder(MethodOrderer.OrderAnnotation.class)
@TestClassOrder(ClassOrderer.OrderAnnotation.class)
class BehaviorTest
{
    static MockGeldautomat automat;
    static MockKonto girokonto;
    static MockKonto sparkonto;

    static ClzHelper hKunde;

    @BeforeAll
    static void beforeAll()
    {
        try
        {
            girokonto = new MockKonto("MockGiroKonto");
            sparkonto = new MockKonto("MockSparKonto");
            automat = new MockGeldautomat();

            hKunde = new ClzHelper("src.aufgaben.Kunde");
            hKunde.createInstance();
        }
        catch (Throwable t)
        {
            fail(t.getMessage());
        }
    }

    @BeforeEach
    void setup()
    {
    }


    static boolean structGiro = false;
    @Order(1) @Test @StrictTimeout(1)
    void structGirokonto()
    {
        try {hKunde.structField("girokonto", "src.aufgaben.Konto", "private");}
        catch (Throwable t) {fail(t.getMessage());}
        structGiro = true;
    }

    static boolean structSpar = false;
    @Order(1) @Test @StrictTimeout(1)
    void structSparkonto()
    {
        try {hKunde.structField("sparkonto", "src.aufgaben.Konto", "private");}
        catch (Throwable t) {fail(t.getMessage());}
        structSpar = true;
    }

    static boolean structAutomat = false;
    @Order(1) @Test @StrictTimeout(1)
    void structAutomat()
    {
        try {hKunde.structField("lieblingsautomat", "src.aufgaben.Geldautomat", "private");}
        catch (Throwable t) {fail(t.getMessage());}
        structAutomat = true;
    }



    @Order(2) @Test @StrictTimeout(1)
    void initialGirokonto()
    {
        assumeTrue(structGiro);
        try
        {
            Object girokonto =  hKunde.getField("girokonto", true);
            if (girokonto != null)
            {
                fail("Dem Attribut girokonto wurde bei der Deklaration oder im Konstruktor ein Wert zugewiesen. Dies soll erst in der Methode kontenAnlegen() geschehen.");
            }
        }
        catch (Throwable t) {fail(t.getMessage());}
    }

    @Order(2) @Test @StrictTimeout(1)
    void initialSparkonto()
    {
        assumeTrue(structSpar);
        try
        {
            Object sparkonto = hKunde.getField("sparkonto", true);
            if (sparkonto != null)
            {
                fail("Dem Attribut sparkonto wurde bei der Deklaration oder im Konstruktor ein Wert zugewiesen. Dies soll erst in der Methode kontenAnlegen() geschehen.");
            }
        }
        catch (Throwable t) {fail(t.getMessage());}
    }

    @Order(2) @Test @StrictTimeout(1)
    void initialAutomat()
    {
        assumeTrue(structAutomat);
        try
        {
            Object automat = hKunde.getField("lieblingsautomat", true);
            if (automat == null)
            {
                fail("Dem Attribut lieblingsautomat wurde bei der Deklaration oder im Konstruktor kein Wert zugewiesen.");
            }
        }
        catch (Throwable t) { fail(t.getMessage()); }
    }


    static boolean testGetGiro = false;
    @Order(3) @Test @StrictTimeout(1)
    void testGetGiro()
    {
        assumeTrue(structGiro);
        try { hKunde.getterTest("getGirokonto", "girokonto", new Konto("Giro")); }
        catch(Throwable t) { fail(t.getMessage()); }
        testGetGiro = true;
    }

    static boolean testGetSpar = false;
    @Order(3) @Test @StrictTimeout(1)
    void testGetSpar()
    {
        assumeTrue(structSpar);
        try { hKunde.getterTest("getSparkonto", "sparkonto", new Konto("Spar")); }
        catch(Throwable t) { fail(t.getMessage()); }
        testGetSpar = true;
    }

    static boolean testGetAutomat = false;
    @Order(3) @Test @StrictTimeout(1)
    void testGetAutomat()
    {
        assumeTrue(structAutomat);
        try { hKunde.getterTest("getLieblingsautomat", "lieblingsautomat", new Geldautomat()); }
        catch(Throwable t) { fail(t.getMessage()); }
        testGetAutomat = true;
    }

    @Order(3) @Test @StrictTimeout(1)
    void testSetAutomat()
    {
        assumeTrue(structAutomat);

        try{ hKunde.setterTest("setLieblingsautomat", "lieblingsautomat", new Geldautomat()); }
        catch(Throwable t) { fail(t.getMessage()); }
    }
    @Order(4) @Test @StrictTimeout(1)
    void testAbheben()
    {
        assumeTrue(structGiro && structSpar && structAutomat);

        hKunde.setField("girokonto", girokonto, true);
        hKunde.setField("sparkonto", sparkonto, true);
        hKunde.setField("lieblingsautomat", automat, true);


        girokonto.einzahlen(1000 - girokonto.getKontostand());
        sparkonto.einzahlen(1000 - sparkonto.getKontostand());

        //fail("Kontostand "+girokonto.getKontostand());


        hKunde.invoke("geldAbheben", "void", "public", 187);

        if(girokonto.getKontostand() != 1000-187)
        {
            fail("Der Betrag wurde nicht korrekt vom Girokonto abgehoben [f5fd35588d].");
        }
        if(sparkonto.getKontostand() != 1000)
        {
            fail("Der Betrag wurde fälschlicherweise vom Sparkonto abgehoben [a0b3f0e7a2].");
        }
        if(!MockGeldautomat.calledAuszahlen)
        {
            fail("Die Abhebung wurde nicht über den Geldautomat durchgeführt [8e087cdd6f].");
        }
    }

    @Order(5) @Test @StrictTimeout(1)
    void testEinzahlen()
    {
        assumeTrue(structGiro && structSpar && structAutomat);

        hKunde.setField("girokonto", girokonto, true);
        hKunde.setField("sparkonto", sparkonto, true);
        hKunde.setField("lieblingsautomat", automat, true);

        girokonto.einzahlen(1000 - girokonto.getKontostand());
        sparkonto.einzahlen(1000 - sparkonto.getKontostand());

        hKunde.invoke("geldEinzahlen", "void", "public", 420);

        if(girokonto.getKontostand() != 1000+420)
        {
            fail("Der Betrag wurde nicht korrekt auf das Girokonto eingezahlt [e50e393d8b].");
        }
        if(sparkonto.getKontostand() != 1000)
        {
            fail("Der Betrag wurde fälschlicherweise auf das Sparkonto eingezahlt [59e552021e].");
        }
        if(!MockGeldautomat.calledEinzahlen)
        {
            fail("Die Einzahlung wurde nicht über den Geldautomat durchgeführt [753f75eb45].");
        }
    }

    @Order(6) @Test @StrictTimeout(1)
    void testUeberweisen()
    {
        assumeTrue(structGiro && structSpar && structAutomat);

        List<String> errMsgBuilder = new ArrayList<>();

        hKunde.setField("girokonto", girokonto, true);
        hKunde.setField("sparkonto", sparkonto, true);
        hKunde.setField("lieblingsautomat", automat, true);

        girokonto.einzahlen(1000 - girokonto.getKontostand());
        sparkonto.einzahlen(1000 - sparkonto.getKontostand());

        hKunde.invoke("geldUeberweisen", "void", "public", 69, girokonto, sparkonto);

        if(girokonto.getKontostand() != 1000-69)
        {
            errMsgBuilder.add("Der Überweisungsbetrag wurde nicht vom 'von-Konto' abgebucht. [77557c5876].");
        }
        if(sparkonto.getKontostand() != 1000+69)
        {
            errMsgBuilder.add("Der Überweisungsbetrag wurde nicht auf das 'nach-Konto' eingezahlt. [6661943281].");
        }
        if(!MockGeldautomat.calledUberweisung)
        {
            errMsgBuilder.add("Die Überweisung wurde nicht über den Geldautomat durchgeführt [8100ff9189].");
        }

        MockGeldautomat.calledUberweisung = false;
        girokonto.einzahlen(1000 - girokonto.getKontostand());
        sparkonto.einzahlen(1000 - sparkonto.getKontostand());

        hKunde.invoke("geldUeberweisen", "void", "public", 42, sparkonto, girokonto);

        if(sparkonto.getKontostand() != 1000-42)
        {
            errMsgBuilder.add("Der Überweisungsbetrag wurde nicht vom 'von-Konto' abgebucht. [2fb6b08f4a].");
        }
        if(girokonto.getKontostand() != 1000+42)
        {
            errMsgBuilder.add("Der Überweisungsbetrag wurde nicht auf das 'nach-Konto' eingezahlt. [3b7d7310bb].");
        }
        if(!MockGeldautomat.calledUberweisung)
        {
            errMsgBuilder.add("Die Überweisung wurde nicht über den Geldautomat durchgeführt [62ffbf76ac].");
        }
        if(!errMsgBuilder.isEmpty())
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }


    @Order(7) @Test @StrictTimeout(1)
    void kontenAnlegen()
    {
        assumeTrue(structGiro && structSpar);

        List<String> errMsgBuilder = new ArrayList<>();

        hKunde.invoke("kontenAnlegen","void", "public");

        Konto giro = (Konto)hKunde.getField("girokonto", true);
        Konto spar = (Konto)hKunde.getField("sparkonto", true);

        if(!((String)ReflectionTestUtils.valueForNonPublicAttribute(giro, "art")).toLowerCase().equals("girokonto"))
        {
            errMsgBuilder.add("Beim Anlegen der Konten wurde dem Attribut girokonto kein neues Konto mit art 'Girokonto' zugewiesen [02d7cab1fe].");
        }
        if(!((String)ReflectionTestUtils.valueForNonPublicAttribute(spar, "art")).toLowerCase().equals("sparkonto"))
        {
            errMsgBuilder.add("Beim Anlegen der Konten wurde dem Attribut sparkonto kein neues Konto mit art 'Sparkonto' zugewiesen [ce9ae0e9d2].");
        }
    }

}
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behavior/test/aufgaben/MockGeldautomat.javapackage aufgaben;

import src.aufgaben.*;

public class MockGeldautomat extends Geldautomat
{
    static boolean calledCtr = false;
    static boolean calledEinzahlen = false;
    static boolean calledAuszahlen = false;
    static boolean calledUberweisung = false;


    public MockGeldautomat()
    {
        super();
    }

    public void einzahlung(Konto konto, int betrag)
    {
        super.einzahlung(konto, betrag);
        calledEinzahlen = true;
    }

    public boolean abhebung(Konto konto, int betrag)
    {
        calledAuszahlen = true;
        return super.abhebung(konto, betrag);
    }

    public void ueberweisung(Konto von, Konto nach, int betrag)
    {
        calledUberweisung = true;
        super.ueberweisung(von,nach,betrag);
    }
}
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src/aufgaben/Kunde.javapackage src.aufgaben;

public class Kunde
{
    public Kunde()
    {
        System.out.println("Kunde erstellt");
    }

    public void setLiebslingsautomat(Geldautomat automat)
    {
        // TODO
    }
    public Geldautomat getLieblingsautomat()
    {
        // TODO
        return null;
    }

    public void setLieblingsautomat(Geldautomat automat)
    {
        // TODO
    }

    public Konto getGirokonto()
    {
        // TODO
        return null;
    }

    public Konto getSparkonto()
    {
        // TODO
        return null;
    }

    public void kontenAnlegen()
    {
        // TODO
    }

    public void geldAbheben(int betrag)
    {
        // TODO
    }

    public void geldEinzahlen(int betrag)
    {
        // TODO
    }
    public void geldUeberweisen(int betrag, Konto von, Konto nach)
    {
        // TODO
    }
}
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src/aufgaben/Geldautomat.javapackage src.aufgaben;

public class Geldautomat
{
    public boolean abhebung(Konto konto, int betrag)
    {
        if (konto.getKontostand() >= betrag)
        {
            konto.abheben(betrag);
            return true;
        }
        else
        {
            return false;
        }
    }
    public void einzahlung(Konto konto, int betrag)
    {
        konto.einzahlen(betrag);
    }

    public void ueberweisung(Konto von, Konto nach, int betrag)
    {
        if(abhebung(von, betrag))
        {
            nach.einzahlen(betrag);
        }
        else
        {
            System.out.println("Überweisung fehlgeschlagen");
        }
    }
}
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src/aufgaben/Konto.javapackage src.aufgaben;

public class Konto
{
    private String art;
    private int kontostand = 0;

    public Konto(String art)
    {
        this.art = art;
        System.out.println(art + " erstellt");
    }
    public int getKontostand()
    {
        return kontostand;
    }
    public void abheben(int betrag)
    {
        kontostand -= betrag;
        System.out.println("Abheben von " + betrag + " Euro von " + art);
    }
    public void einzahlen(int betrag)
    {
        kontostand += betrag;
        System.out.println("Einzahlen von " + betrag + " Euro auf " + art);
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-06c
     jar
     1.0
     Aufgabe-06c
     
         UTF-8
    
     
         ${project.basedir}/
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06C/mtg2324klasse10bexercise06c-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 84ff2fa5a4febcf05ff8ab8043b332a3edd77873 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496108 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 84ff2fa5a4febcf05ff8ab8043b332a3edd77873 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496108 +0200	










.git/refs/heads/main


84ff2fa5a4febcf05ff8ab8043b332a3edd77873










.git/refs/remotes/origin/main


84ff2fa5a4febcf05ff8ab8043b332a3edd77873










.git/ORIG_HEAD


84ff2fa5a4febcf05ff8ab8043b332a3edd77873










.git/objects/pack/pack-ce86deb2b853c6010c6427132c0f4cb5bd330715.pack


.git/objects/pack/pack-ce86deb2b853c6010c6427132c0f4cb5bd330715













.git/objects/pack/pack-ce86deb2b853c6010c6427132c0f4cb5bd330715.idx








.git/FETCH_HEAD


84ff2fa5a4febcf05ff8ab8043b332a3edd77873	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE06C/mtg2324klasse10bexercise06c-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











07a_Vererbung/07a_Aufgabenstellung.pdf











07a_Vererbung/07a_Loesung.zip




src/aufgaben/Besitzer.java




    
    
    src/aufgaben/Besitzer.java
    
    


src/aufgaben/Besitzer.javapackage src.aufgaben;

public class Besitzer
{
    private Haustier tierAnLeine;
    private Haustier lieblingstier = new Hund("spielen", 10);

    public void gassiGehen(Haustier haustier)
    {
        if(haustier instanceof Hund)
        {
            tierAnLeine = haustier;
        }
    }

    public void gassiBeenden()
    {
        tierAnLeine = null;
    }
}








src/aufgaben/Haustier.java




    
    
    src/aufgaben/Haustier.java
    
    


src/aufgaben/Haustier.javapackage src.aufgaben;

public class Haustier
{
    protected String lieblingsbeschaeftigung;

    public Haustier(String lieblingsbeschaeftigung)
    {
        this.lieblingsbeschaeftigung = lieblingsbeschaeftigung;
    }

    public boolean brauchtMaulkorb()
    {
        return false;
    }

    public String getBeschreibung()
    {
        return "Haustier macht am liebsten: " + lieblingsbeschaeftigung;
    }
}








src/aufgaben/Hund.java




    
    
    src/aufgaben/Hund.java
    
    


src/aufgaben/Hund.javapackage src.aufgaben;

public class Hund extends Haustier
{
    private int aggressivitaetsLevel;

    public Hund(String lieblingsbeschaeftigung, int aggressivitaet)
    {
        super(lieblingsbeschaeftigung);
        aggressivitaetsLevel = aggressivitaet;
    }

    public boolean brauchtMaulkorb()
    {
        if(aggressivitaetsLevel > 5)
        {
            return true;
        }
        else
        {
            return false;
        }
    }

    public String getBeschreibung()
    {
        return "Hund macht am liebsten: " + lieblingsbeschaeftigung;
    }
}








src/aufgaben/Katze.java




    
    
    src/aufgaben/Katze.java
    
    


src/aufgaben/Katze.javapackage src.aufgaben;

public class Katze extends Haustier
{
    public Katze(String lieblingsbeschaeftigung)
    {
        super(lieblingsbeschaeftigung);
    }

    public String getBeschreibung()
    {
        return "Katze macht am liebsten: " + lieblingsbeschaeftigung;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-07b-Solution
     jar
     1.0
     Aufgabe-07b Solution
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07B/mtg2324klasse10bexercise07b-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496158 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496158 +0200	










.git/refs/heads/main


f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469










.git/refs/remotes/origin/main


f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469










.git/ORIG_HEAD


f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469










.git/objects/pack/pack-779dfba593f446ba3edf1194a80995096015fbed.pack


.git/objects/pack/pack-779dfba593f446ba3edf1194a80995096015fbed













.git/objects/pack/pack-779dfba593f446ba3edf1194a80995096015fbed.idx








.git/FETCH_HEAD


f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07B/mtg2324klasse10bexercise07b-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











07a_Vererbung/07a_UnitTests.zip




pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-07a-Tests
     jar
     1.0
     Aufgabe 07a Tests
	 
		 UTF-8
         -Dfile.encoding=UTF-8
	
     
         
            
             de.tum.in.ase
             artemis-java-test-sandbox
             1.13.0
        
    
     
         ${project.basedir}/assignment
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07A/mtg2324klasse10bexercise07a-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 5e4a031f8009512dcedcfb14cfd9c0b71bf07dc7 artemis <artemis@vmbhatotia95.in.tum.de> 1719496167 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 5e4a031f8009512dcedcfb14cfd9c0b71bf07dc7 artemis <artemis@vmbhatotia95.in.tum.de> 1719496167 +0200	










.git/refs/heads/main


5e4a031f8009512dcedcfb14cfd9c0b71bf07dc7










.git/refs/remotes/origin/main


5e4a031f8009512dcedcfb14cfd9c0b71bf07dc7










.git/ORIG_HEAD


5e4a031f8009512dcedcfb14cfd9c0b71bf07dc7










.git/objects/pack/pack-7c769299b4fc4332ebe4230c1366a3111d8ab987.idx








.git/objects/pack/pack-7c769299b4fc4332ebe4230c1366a3111d8ab987.pack


.git/objects/pack/pack-7c769299b4fc4332ebe4230c1366a3111d8ab987













.git/FETCH_HEAD


5e4a031f8009512dcedcfb14cfd9c0b71bf07dc7	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07A/mtg2324klasse10bexercise07a-tests.git/










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


assignment/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*










test/aufgaben/StructTests.java




    
    
    test/aufgaben/StructTests.java
    
    


test/aufgaben/StructTests.javapackage aufgaben;

import java.util.ArrayList;
import java.util.List;

import static aufgaben.TestOptions.instructions;

public class StructTests
{
    static ClzHelper hFahrzeug;
    static ClzHelper hAuto;
    static ClzHelper hVan;

    static ClzHelper hWaschanlage;


    static void structFahrzeugClass() throws Exception
    {
        hFahrzeug = new ClzHelper("src.aufgaben.Fahrzeug");
    }
    static void structAutoClass() throws Exception
    {
        hAuto = new ClzHelper("src.aufgaben.Auto");
    }
    static void structLieferwagenClass() throws Exception
    {
        hVan = new ClzHelper("src.aufgaben.Lieferwagen");
    }
    static void structWaschanlageClass() throws Exception
    {
        hWaschanlage = new ClzHelper("src.aufgaben.Waschanlage");
    }

    static void instanceAuto() throws Exception
    {
        try { hAuto.createInstance(); }
        catch (Throwable e)
        {
            try{ hAuto.createInstance("blau"); }
            catch(Throwable t)
            {
                throw new Exception("Es konnte kein Auto-Objekt erstellt werden. Du hast einen Konstruktor deklariert," +
                        " dieser entspricht aber nicht den erwarteten Anforderungen: \n " + t.getMessage());
            }
        }
    }

    static void instanceVan() throws Exception
    {
        try { hVan.createInstance(); }
        catch (Throwable e)
        {
            try { hVan.createInstance("blau"); }
            catch (Throwable x)
            {
                try{ hVan.createInstance("blau",4000); }
                catch(Throwable t)
                {
                    throw new Exception("Es konnte kein Lieferwagen-Objekt erstellt werden. Du hast vermutlich einen Konstruktor deklariert," +
                            " dieser entspricht aber nicht den erwarteten Anforderungen. \n " + t.getMessage());
                }
            }
        }
    }

    static void structAutoSuper() throws Exception
    {
        hAuto.getSuperClass("src.aufgaben.Fahrzeug");
    }

    static void structVanSuper() throws Exception
    {
        hVan.getSuperClass("src.aufgaben.Fahrzeug");
    }

    static void structFarbeModifier() throws Exception
    {
        hFahrzeug.structField("farbe","java.lang.String", "protected");
    }

    static void structMasse() throws Exception
    {
        hVan.structField("masseInKg", "int", "private");

        try
        {
            hFahrzeug.structField("masseInKg", "int", "private");
            throw new IllegalArgumentException("Du hast fälschlicherweise das Attribut 'masseInKg' in der Klasse Fahrzeug deklariert. [9db3b9dc41]");
        }
        catch(IllegalArgumentException e) { throw new Exception(e.getMessage()); }
        catch(Exception e) {  }
        try
        {
            hAuto.structField("masseInKg", "int", "private");
            throw new IllegalArgumentException("Du hast fälschlicherweise das Attribut 'masseInKg' in der Klasse Auto deklariert. [0407557190]");
        }
        catch(IllegalArgumentException e) { throw new Exception(e.getMessage()); }
        catch(Exception e) {  }
    }

    static void behaveMasse() throws  Exception
    {
        hVan.createInstance("blau",4000);
        int val = (int)hVan.getField("masseInKg",true);
        if(val != 4000)
        {
            throw new Exception("Der Wert des Attributs 'masseInKg' wurde nicht korrekt gesetzt. [0ebb978b33]" +
                    (instructions ? "\nWeise im Konstruktor den Wert zu. Z.B. so: 'masseInKg = masse;'" : ""));
        }
    }

    static void behaveMautVan() throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        hVan.createInstance("blau",4000);
        boolean actual = (boolean)hVan.invoke("istMautpflichtig","boolean","public");
        if(!actual)
        {
            errMsgBuilder.add("Ein Lieferwagen, der mautpflichtig sein sollte, gibt zurück, dass er es nicht ist. [0ebb978b33]"
            + (instructions ? "\nAchte darauf, dass true zurück gegeben wird, wenn 'masseInKg > 3500'" : ""));
        }

        hVan.createInstance("blau",3500);
        actual = (boolean)hVan.invoke("istMautpflichtig","boolean","public");
        if(!actual)
        {
            errMsgBuilder.add("Ein Lieferwagen, der nicht mautpflichtig sein sollte, gibt zurück, dass er es ist. [662c4ea70b]"
                    + (instructions ? "\nAchte darauf, dass im else-Block false zurück gegeben wird, wenn nicht 'masseInKg > 3500' und achte besonders auf knappe Werte." : ""));
        }
    }

    static void behaveBeschreibung() throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        hVan.createInstance("blau",4000);

        String actual = (String)hVan.invoke("getBeschreibung","java.lang.String","public");
        if(!actual.equalsIgnoreCase("lieferwagen in blau"))
        {
            errMsgBuilder.add("Die Methode 'Lieferwagen.getBeschreibung()' gibt einen falschen Wert zurück. [62f9ec91e7]"
                    + (instructions ? "\nÜberschreibe die Methode in der Klasse Lieferwagen so:\npublic String getBeschreibung()\n" +
                    "{\n" +
                    "    return \"Lieferwagen in \" + farbe;\n" +
                    "}" : ""));
        }

        actual = (String)hAuto.invoke("getBeschreibung","java.lang.String","public");
        if(!actual.equalsIgnoreCase("auto in blau"))
        {
            errMsgBuilder.add("Die Methode 'Auto.getBeschreibung()' gibt einen falschen Wert zurück: "+actual+" [b36a034567]"
                    + (instructions ? "\nÜberschreibe die Methode in der Klasse Auto so:\npublic String getBeschreibung()\n" +
                    "{\n" +
                    "    return \"Auto in \" + farbe;\n" +
                    "}" : ""));
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join("\n\n",errMsgBuilder));
        }
    }

    static void behaveFirmenwagen() throws Exception
    {
        hWaschanlage.createInstance();
        Object val = hWaschanlage.getField("firmenwagen",true);
        if(val == null)
        {
            throw new Exception("Dem Attribut Waschanlage.firmenwagen wurde bei der Deklaration kein Wert zugewiesen. [5de795316e]"
                    + (instructions ? "\nDen Wert weist du bei der Deklaration so zu: \n private Fahrzeug firmenwagen = <wert>;" : ""));
        }
        if(!val.getClass().getSimpleName().equals("Lieferwagen"))
        {
            throw new Exception("Dem Attribut Waschanlage.firmenwagen wurde bei der Deklaration kein Objekt der Klasse 'Lieferwagen' zugewiesen. [7b40a7c482]"
                    + (instructions ? "\nEin neues Objekte der Klasse 'Lieferwagen' weist du so zu:\nprivate Fahrzeug firmenwagen = new Lieferwagen(\"rot\",3500);" : ""));
        }
    }

    static void behaveWaschenGood() throws Exception
    {
        hWaschanlage.createInstance();
        hWaschanlage.invoke("fahrzeugWaschen","void","public",hAuto.getObj());
        Object val = hWaschanlage.getField("aktuellesFahrzeug",true);
        if(!hAuto.getObj().equals(val))
        {
            throw new Exception("Ein Auto, das hätte gewaschen werden sollen, wurde nicht im Referenzattribut 'aktuellesFahrzeug' gespeichert. [c0e37278e8]"
                    + (instructions ? "\nZu welcher Unterklasse ein Objekt gehört, prüfst du so:\n" +
                    "if(fahrzeug instanceof Auto) {\n" +
                    "    aktuellesFahrzeug = fahrzeug;\n" +
                    "}" : ""));
        }
    }

    static void behaveWaschenBad() throws Exception
    {
        hWaschanlage.createInstance();
        hWaschanlage.invoke("fahrzeugWaschen","void","public",hVan.getObj());
        Object val = hWaschanlage.getField("aktuellesFahrzeug",true);
        if(hVan.getObj().equals(val))
        {
            throw new Exception("Ein Lieferwagen, der nicht hätte gewaschen werden sollen, wurde im Referenzattribut 'aktuellesFahrzeug' gespeichert. [2259eb01e9]"
                    + (instructions ? "\nZu welcher Unterklasse ein Objekt gehört, prüfst du so:\n" +
                    "if(fahrzeug instanceof Auto) " : ""));
        }
    }
}
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test/aufgaben/ClzHelper.javapackage aufgaben;

import src.aufgaben.Auto;
import src.aufgaben.Fahrzeug;
import src.aufgaben.Lieferwagen;

import java.lang.reflect.*;
import java.util.Arrays;
import java.util.LinkedList;
import java.util.List;
import java.util.stream.Collectors;

import static aufgaben.TestOptions.instructions;
import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.*;

public class ClzHelper
{
    private Class<?> cla = null;
    private Object obj = null;

    //private List<Constructor<?>> constructors;
    private List<Field> fields;
    private List<Method> methods;

    public ClzHelper(String classPath) throws Exception
    {
        try
        {
            cla = Class.forName(classPath);
        }
        catch (ClassNotFoundException e)
        {
            throw new Exception(String.format("Klasse %s konnte nicht gefunden werden. Überprüfe die erste Zeile mit der package-Anweisung. [7269e84f06]",classPath));
        }
        fields = List.of(cla.getDeclaredFields());
        methods = List.of(cla.getMethods());
        //constructors = List.of(cla.getConstructors());
    }
    public Type getSuperClass(String expected) throws Exception
    {
        if(!(expected.equals(obj.getClass().getGenericSuperclass().getTypeName())))
        {
            String simpleExpected = expected.substring(expected.lastIndexOf(".")+1);
            throw new Exception(String.format("Die Klasse '%s' erbt nicht von '%s'. [05041ba491]",obj.getClass().getSimpleName(),simpleExpected)
                                + (instructions ? String.format("\nDie Verberung wird so implementiert:\n'class %s extends %s {'",obj.getClass().getSimpleName(),simpleExpected) : ""));
        }
        return cla;
    }

    public void createInstance(String s, int i) throws  Exception
    {
        try
        {
            Constructor c = structConstructor("public", String.class, int.class);
            obj = c.newInstance(s,i);
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw e;
            //throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            //        +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void createInstance(Object... args) throws Exception
    {
        try
        {
            if(args.length == 0)
            {
                obj = newInstance(cla);
            }
            else
            {
                obj = newInstance(cla, args);
            }
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void setField(String name, Object value, boolean nonPublic)
    {
        if(nonPublic)
        {
            setValueOfNonPublicAttribute(obj, name, value);
        }
        else
        {
            setValueOfAttribute(obj, name, value);
        }
    }


    public Object getField(String name, boolean nonPublic)
    {
        if(nonPublic)
        {
            return valueForNonPublicAttribute(obj, name);
        }
        return valueForAttribute(obj, name);
    }

    public Object getField(String name, String type, String modifier1, String modifier2)
    {
        Field f = null;
        try
        {
            f = structField(name, type, modifier1, modifier2);
        }
        catch(Throwable e)
        {
            abort(e.getMessage());
        }
        assumeFalse(f == null);

        try
        {
            if(Modifier.isPublic(f.getModifiers()))
            {
                return valueForAttribute(obj, name);
            }
            else
            {
                return valueForNonPublicAttribute(obj, name);
            }
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        fail("Interner Fehler beim Lesen des Attributs " + name + "[2d7daf5f26]. Hieran kannst du nichts ändern, frage deine Lehrkraft!");
        return null;
    }


    public Field structField(String name, String type, String modifier1, String modifier2) throws Exception
    {
        try
        {
            return structField(name, type, modifier1);
        }
        catch(Throwable e)
        {
            if(modifier2 == null)
            {
                throw e;
            }
            return structField(name, type, modifier2);
        }
    }

    public Field structField(String name, String type, String modifier) throws Exception
    {
        String textType = type.equals("java.lang.String") ? "String" : type;

        String howToField = String.format("\nDas Attribut '%s' wird so implementiert:\n'%s %s %s;'",name,modifier,textType,name);

        Field f = null;
        try { f = fields.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (f == null)
        {
            throw new Exception(String.format("Das Attribut '%s.%s' fehlt. [9eed463070]",cla.getSimpleName(),name)
            + (instructions ? howToField : ""));
        }
        else
        {
            if(!f.getType().getTypeName().equals(type))
            {
                throw new Exception(String.format("Das Attribut '%s' hat den falschen Typ: %s [2e3339d5c4]",name,f.getType().getSimpleName(),textType)
                        + (instructions ? howToField : ""));
            }
            if(!Modifier.toString(f.getModifiers()).equals(modifier))
            {
                throw new Exception(String.format("Der Zugriffsmodifizierer des Attributs '%s' ist falsch: %s [9670f37af7]",name,Modifier.toString(f.getModifiers()))
                        + (instructions ? howToField : ""));
            }
        }
        return f;
    }

    public Method structMethod(String name, String returnType, String modifier, Class<?>... paramTypes) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        Method m = null;
        //Method m = null;
        try { m = methods.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        String howToKopf = (instructions ? String.format("\nDer Methodenkopf wird so implementiert:" +
                "\n'%s %s %s(<%d Parameter wie im Klassendiagramm>)'",modifier,returnType,name,paramTypes.length) : "");


        if (m == null)
        {
            throw new Exception(String.format("Die Methode '%s' fehlt. Hast du den Methodennamen richtig geschrieben? [98192a5c8a]",name));
        }
        if(!m.getGenericReturnType().getTypeName().equals(returnType))
        {
            errMsgBuilder.add(String.format("Der Rückgabetyp der Methode '%s' ist falsch: %s [b6db768a4b]",name,m.getGenericReturnType().getTypeName())
                    + howToKopf);
        }
        if(!Modifier.toString(m.getModifiers()).equals(modifier))
        {
            errMsgBuilder.add(String.format("Der Zugriffsmodifizierer der Methode '%s' ist falsch: %s [3790ec9f31]",name,Modifier.toString(m.getModifiers()))
                    + howToKopf);
        }


        for(int i=0; i<paramTypes.length; i++)
        {
            if(m.getParameterTypes().length < i+1)
            {
                errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [ea4797dbc1]",name)+ howToKopf);
                break;
            }
            if(!m.getParameterTypes()[i].getTypeName().equals(paramTypes[i].getTypeName()))
            {
                errMsgBuilder.add(String.format("Der Typ des %d. Parameters der Methode '%s' ist falsch: %s [1c8daa855e]",i+1,name,m.getParameterTypes()[i].getTypeName(),paramTypes[i].getName())
                + (instructions ? String.format("\nVerwende stattdessen '%s'",paramTypes[i].getSimpleName()) : ""));
            }
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
        return m;
    }
    public Object invoke(String name, String returnType, String modifier, Object... args)
    {
        try
        {
            if(args.length == 0)
            {
                Method m = structMethod(name, returnType, modifier);
                return invokeMethod(obj, m);
            }
            Method m = structMethod(name, returnType, modifier, convertToClassArray(args));
            return invokeMethod(obj,m,args);
        }
        catch (Exception e)
        {
            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [890f5c69af] " +
                    "\nDies liegt meistens an einem Laufzeitfehler. Versuche folgende Fehlermeldung zu verstehen: \n",name)+e.getMessage());
        }
        return null;
    }

    public Constructor<?> structConstructor(String modifier, Class<?>... args) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        //Method m = null;
        //Method m = null;
        //try { m = constructors.stream().map(x -> x.getGenericParameterTypes() .getName().equals(name)).findFirst().get(); } catch (Exception e) { }


        Constructor ctr = null;
        try
        {
            if (modifier.equals("public"))
            {
                ctr = getConstructor(cla, args);
            }
            else
            {
                ctr = getNonPublicConstructor(cla, args);
            }
            if(ctr == null)
            {
                throw new Exception();
            }
        }
        catch (Exception e)
        {
            String types = Arrays.stream(args).map(x -> x.getName()).collect(Collectors.joining(", "));
            throw new Exception("In der Klasse %s konnte kein %s Konstruktor mit den Parametern-Typen %s gefunden werden. [890f5c69af]".formatted(cla.getSimpleName(), modifier, types));
        }
        return ctr;
    }

    public Object getObj()
    {
        return obj;
    }
    public void setObject(Object obj)
    {
        this.obj = obj;
    }
    private Class<?>[] convertToClassArray(Object... args)
    {
        Class<?>[] classes = new Class<?>[args.length];
        for (int i = 0; i < args.length; i++)
        {
            classes[i] = args[i].getClass();
            if(classes[i].equals(Integer.class))
            {
                classes[i] = int.class;
            }
            else if(classes[i].equals(Float.class))
            {
                classes[i] = float.class;
            }
            else if(classes[i].equals(Double.class))
            {
                classes[i] = double.class;
            }
            else if(classes[i].equals(Boolean.class))
            {
                classes[i] = boolean.class;
            }
            else if(classes[i].equals(Auto.class))
            {
                classes[i] = Fahrzeug.class;
            }
            else if(classes[i].equals(Lieferwagen.class))
            {
                classes[i] = Fahrzeug.class;
            }
        }
        return classes;
    }

    public void getterSetterTest(String setterName, String getterName, Object[] values) throws Exception
    {
        for(Object expected : values)
        {
            this.invoke(setterName, "void", "public", expected);
            Object actual = this.invoke(getterName, Object.class.getTypeName(), "public");
            if(actual == null || !actual.equals(expected))
            {
                throw new Exception(String.format("Der Setter '%s()' setzt das Attribut nicht korrekt oder der Getter '%s()' gibt nicht den Attributwert zurück. [c1012a57b3]",setterName,getterName));
            }
        }
    }


    /**
     * Compares the return value of a getter with the value of the attribute. Does not check for null values of the attribute.
     * Make sure the attribute has been implemented properly.
     */
    public void getterTest(String getterName, String attributeName, Object expected) throws Exception
    {
        setField(attributeName, expected, true);
        assumeTrue(expected == getField(attributeName, true));
        //Object actual = invoke(getterName, Object.class.getTypeName(), "public");

        Object actual = invokeMethod(obj,getterName);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Getter '%s()' gibt nicht den Wert des Attributs '%s' zurück. [18f094d95a])", getterName, attributeName)
            +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                    "public %s %s() {" +
                    "\n    return %s;" +
                    "\n}",
                    convertToClassArray(expected)[0].getSimpleName(),getterName,attributeName) : ""));
        }
    }

    public void setterTest(String setterName, String attributeName, Object expected) throws Exception
    {
        invoke(setterName, "void", "public", expected);
        Object actual = getField(attributeName, true);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Setter '%s()' setzt den Wert des Attributs '%s' nicht korrekt. [6f82e11343]", setterName, attributeName)
                    +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                            "public void %s(%s wert) {" +
                            "\n    %s = wert;" +
                            "\n}",
                    setterName,convertToClassArray(expected)[0].getSimpleName(),attributeName) : ""));
        }
    }
}








test/aufgaben/TestOptions.java




    
    
    test/aufgaben/TestOptions.java
    
    


test/aufgaben/TestOptions.javapackage aufgaben;

public class TestOptions
{
    public static final boolean instructions = true;
}








test/aufgaben/TestManager.java




    
    
    test/aufgaben/TestManager.java
    
    


test/aufgaben/TestManager.javapackage aufgaben;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistClass;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import org.junit.jupiter.api.*;

import java.util.ArrayList;
import java.util.List;

import static org.junit.jupiter.api.Assertions.fail;

@Public
@WhitelistClass(ClzHelper.class)
@WhitelistClass(StructTests.class)
@WhitelistClass(TestOptions.class)
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
@TestMethodOrder(MethodOrderer.OrderAnnotation.class)
class TestManager
{
    static void generateErrMsg(List<String> errMsgBuilder)
    {
        if (!errMsgBuilder.isEmpty())
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }


    @BeforeAll
    static void beforeAll()
    {

    }

    static boolean classes = false;
    @Test @StrictTimeout(1) @Order(1)
    void classesClassesExist()
    {
        List<String> errMsgBuilder = new ArrayList<>();

        try { StructTests.structFahrzeugClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.structLieferwagenClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.structAutoClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.structWaschanlageClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        generateErrMsg(errMsgBuilder);

        classes = true;
    }

    static boolean autoSuper = false;
    @Test @StrictTimeout(1) @Order(2)
    void structAutoSuper()
    {
        Assumptions.assumeTrue(classes);
        try
        {
            StructTests.instanceAuto();
            StructTests.structAutoSuper();
        }
        catch (Exception e) { fail(e.getMessage()); }
        autoSuper = true;
    }

    static boolean vanSuper = false;
    @Test @StrictTimeout(1) @Order(2)
    void structVanSuper()
    {
        Assumptions.assumeTrue(classes);
        try
        {
            StructTests.instanceVan();
            StructTests.structVanSuper();
        }
        catch (Exception e) { fail(e.getMessage()); }
        vanSuper = true;
    }

    @Test @StrictTimeout(1) @Order(8)
    void structFarbeModifier()
    {
        Assumptions.assumeTrue(classes && autoSuper && vanSuper);
        try { StructTests.structFarbeModifier(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    static boolean masse = false;
    @Test @StrictTimeout(1) @Order(3)
    void structMasse()
    {
        Assumptions.assumeTrue(classes && vanSuper);
        try { StructTests.structMasse(); }
        catch (Exception e) { fail(e.getMessage()); }
        masse = true;
    }

    static boolean behaveMasse = false;
    @Test @StrictTimeout(1) @Order(4)
    void behaveMasse()
    {
        Assumptions.assumeTrue(masse && vanSuper);
        try { StructTests.behaveMasse(); }
        catch (Exception e) { fail(e.getMessage()); }

        behaveMasse = true;
    }

    @Test @StrictTimeout(1) @Order(5)
    void behaveMautVan()
    {
        Assumptions.assumeTrue(behaveMasse && vanSuper);

        try { StructTests.behaveMautVan(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    @Test @StrictTimeout(1) @Order(5)
    void behaveDescriptionVan()
    {
        Assumptions.assumeTrue(vanSuper && autoSuper);
        try { StructTests.behaveBeschreibung(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    @Test @StrictTimeout(1) @Order(6)
    void behaveFirmenwagen()
    {
        Assumptions.assumeTrue(vanSuper && autoSuper);
        try { StructTests.behaveFirmenwagen(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    @Test @StrictTimeout(1) @Order(7)
    void behaveWaschen()
    {
        Assumptions.assumeTrue(vanSuper && autoSuper);
        List<String> errMsgBuilder = new ArrayList<>();

        try { StructTests.behaveWaschenGood(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.behaveWaschenBad(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        generateErrMsg(errMsgBuilder);
    }
}









07a_Vererbung/07a_Vorlage.zip




src/aufgaben/Auto.java




    
    
    src/aufgaben/Auto.java
    
    


src/aufgaben/Auto.javapackage src.aufgaben;

public class Auto
{

}








src/aufgaben/Waschanlage.java




    
    
    src/aufgaben/Waschanlage.java
    
    


src/aufgaben/Waschanlage.javapackage src.aufgaben;

public class Waschanlage
{
    private Fahrzeug aktuellesFahrzeug;
    private Fahrzeug firmenwagen;

    public void fahrzeugWaschen(Fahrzeug fahrzeug)
    {

    }

    public void waschenFertig()
    {
        aktuellesFahrzeug = null;
    }
}








src/aufgaben/Lieferwagen.java




    
    
    src/aufgaben/Lieferwagen.java
    
    


src/aufgaben/Lieferwagen.javapackage src.aufgaben;

public class Lieferwagen
{

}








src/aufgaben/Fahrzeug.java




    
    
    src/aufgaben/Fahrzeug.java
    
    


src/aufgaben/Fahrzeug.javapackage src.aufgaben;

public class Fahrzeug
{
    private String farbe;

    public Fahrzeug(String farbe)
    {
        this.farbe = farbe;
    }

    public boolean istMautpflichtig()
    {
        return false;
    }

    public String getBeschreibung()
    {
        return "Fahrzeug in " + farbe;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-07a
     jar
     1.0
     Aufgabe-07a
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07A/mtg2324klasse10bexercise07a-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 9651daf5fcb8b9621d90bd5e0df7a843c2bd0aeb artemis <artemis@vmbhatotia98.in.tum.de> 1719496146 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 9651daf5fcb8b9621d90bd5e0df7a843c2bd0aeb artemis <artemis@vmbhatotia98.in.tum.de> 1719496146 +0200	










.git/refs/heads/main


9651daf5fcb8b9621d90bd5e0df7a843c2bd0aeb










.git/refs/remotes/origin/main


9651daf5fcb8b9621d90bd5e0df7a843c2bd0aeb










.git/ORIG_HEAD


9651daf5fcb8b9621d90bd5e0df7a843c2bd0aeb










.git/objects/pack/pack-c0a9e7fd87a0a8c84c9dd1cc7b64403ba1480a77.idx








.git/objects/pack/pack-c0a9e7fd87a0a8c84c9dd1cc7b64403ba1480a77.pack


.git/objects/pack/pack-c0a9e7fd87a0a8c84c9dd1cc7b64403ba1480a77













.git/FETCH_HEAD


9651daf5fcb8b9621d90bd5e0df7a843c2bd0aeb	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07A/mtg2324klasse10bexercise07a-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











07b_Vererbung/07b_Aufgabenstellung.pdf

















07b_Vererbung/07b_Loesung.zip




src/aufgaben/Besitzer.java




    
    
    src/aufgaben/Besitzer.java
    
    


src/aufgaben/Besitzer.javapackage src.aufgaben;

public class Besitzer
{
    private Haustier tierAnLeine;
    private Haustier lieblingstier = new Hund("spielen", 10);

    public void gassiGehen(Haustier haustier)
    {
        if(haustier instanceof Hund)
        {
            tierAnLeine = haustier;
        }
    }

    public void gassiBeenden()
    {
        tierAnLeine = null;
    }
}








src/aufgaben/Haustier.java




    
    
    src/aufgaben/Haustier.java
    
    


src/aufgaben/Haustier.javapackage src.aufgaben;

public class Haustier
{
    protected String lieblingsbeschaeftigung;

    public Haustier(String lieblingsbeschaeftigung)
    {
        this.lieblingsbeschaeftigung = lieblingsbeschaeftigung;
    }

    public boolean brauchtMaulkorb()
    {
        return false;
    }

    public String getBeschreibung()
    {
        return "Haustier macht am liebsten: " + lieblingsbeschaeftigung;
    }
}








src/aufgaben/Hund.java




    
    
    src/aufgaben/Hund.java
    
    


src/aufgaben/Hund.javapackage src.aufgaben;

public class Hund extends Haustier
{
    private int aggressivitaetsLevel;

    public Hund(String lieblingsbeschaeftigung, int aggressivitaet)
    {
        super(lieblingsbeschaeftigung);
        aggressivitaetsLevel = aggressivitaet;
    }

    public boolean brauchtMaulkorb()
    {
        if(aggressivitaetsLevel > 5)
        {
            return true;
        }
        else
        {
            return false;
        }
    }

    public String getBeschreibung()
    {
        return "Hund macht am liebsten: " + lieblingsbeschaeftigung;
    }
}








src/aufgaben/Katze.java




    
    
    src/aufgaben/Katze.java
    
    


src/aufgaben/Katze.javapackage src.aufgaben;

public class Katze extends Haustier
{
    public Katze(String lieblingsbeschaeftigung)
    {
        super(lieblingsbeschaeftigung);
    }

    public String getBeschreibung()
    {
        return "Katze macht am liebsten: " + lieblingsbeschaeftigung;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-07b-Solution
     jar
     1.0
     Aufgabe-07b Solution
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07B/mtg2324klasse10bexercise07b-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469 artemis <artemis@vmbhatotia98.in.tum.de> 1719496189 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469 artemis <artemis@vmbhatotia98.in.tum.de> 1719496189 +0200	










.git/refs/heads/main


f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469










.git/refs/remotes/origin/main


f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469










.git/ORIG_HEAD


f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469










.git/objects/pack/pack-779dfba593f446ba3edf1194a80995096015fbed.pack


.git/objects/pack/pack-779dfba593f446ba3edf1194a80995096015fbed













.git/objects/pack/pack-779dfba593f446ba3edf1194a80995096015fbed.idx








.git/FETCH_HEAD


f75a8e4ca65eb29b1f7dc3275acf04b96ea1c469	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07B/mtg2324klasse10bexercise07b-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar
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pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-07b-Tests
     jar
     1.0
     Aufgabe 07b Tests
	 
		 UTF-8
         -Dfile.encoding=UTF-8
	
     
         
            
             de.tum.in.ase
             artemis-java-test-sandbox
             1.13.0
        
    
     
         ${project.basedir}/assignment
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07B/mtg2324klasse10bexercise07b-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 236b27da2e0f7c6268ba17533ef47ef3dffe5b9b artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496200 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 236b27da2e0f7c6268ba17533ef47ef3dffe5b9b artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496200 +0200	










.git/refs/heads/main


236b27da2e0f7c6268ba17533ef47ef3dffe5b9b










.git/refs/remotes/origin/main


236b27da2e0f7c6268ba17533ef47ef3dffe5b9b










.git/ORIG_HEAD


236b27da2e0f7c6268ba17533ef47ef3dffe5b9b










.git/objects/pack/pack-81acee26a1e3a0934c84c4c9c0c49c06e70de8e7.idx








.git/objects/pack/pack-81acee26a1e3a0934c84c4c9c0c49c06e70de8e7.pack


.git/objects/pack/pack-81acee26a1e3a0934c84c4c9c0c49c06e70de8e7













.git/FETCH_HEAD


236b27da2e0f7c6268ba17533ef47ef3dffe5b9b	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07B/mtg2324klasse10bexercise07b-tests.git/










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


assignment/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*
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test/aufgaben/StructTests.javapackage aufgaben;

import java.util.ArrayList;
import java.util.List;

import static aufgaben.TestOptions.instructions;

public class StructTests
{
    static ClzHelper hHaustier;
    static ClzHelper hKatze;
    static ClzHelper hHund;
    static ClzHelper hBesitzer;


    static void structHaustierClass() throws Exception
    {
        hHaustier = new ClzHelper("src.aufgaben.Haustier");
    }
    static void structKatzeClass() throws Exception
    {
        hKatze = new ClzHelper("src.aufgaben.Katze");
    }
    static void structHundClass() throws Exception
    {
        hHund = new ClzHelper("src.aufgaben.Hund");
    }
    static void structBesitzerClass() throws Exception
    {
        hBesitzer = new ClzHelper("src.aufgaben.Besitzer");
    }

    static void instanceKatze() throws Exception
    {
        try { hKatze.createInstance(); }
        catch (Throwable e)
        {
            try{ hKatze.createInstance("schlafen"); }
            catch(Throwable t)
            {
                throw new Exception("Es konnte kein Katzen-Objekt erstellt werden. Du hast vermutlich einen Konstruktor deklariert," +
                        " dieser entspricht aber nicht den erwarteten Anforderungen: \n " + t.getMessage());
            }
        }
    }

    static void instanceHund() throws Exception
    {
        try { hHund.createInstance(); }
        catch (Throwable e)
        {
            try { hHund.createInstance("spielen"); }
            catch (Throwable x)
            {
                try{ hHund.createInstance("spielen",10); }
                catch(Throwable t)
                {
                    throw new Exception("Es konnte kein Hund-Objekt erstellt werden. Du hast vermutlich einen Konstruktor deklariert," +
                            " dieser entspricht aber nicht den erwarteten Anforderungen. \n " + t.getMessage());
                }
            }
        }
    }

    static void structKatzeSuper() throws Exception
    {
        hKatze.getSuperClass("src.aufgaben.Haustier");
    }

    static void structHundSuper() throws Exception
    {
        hHund.getSuperClass("src.aufgaben.Haustier");
    }

    static void structBeschaeftigungModifier() throws Exception
    {
        hHaustier.structField("lieblingsbeschaeftigung","java.lang.String", "protected");
    }

    static void structAggressivitaet() throws Exception
    {
        hHund.structField("aggressivitaetsLevel", "int", "private");

        try
        {
            hHaustier.structField("aggressivitaetsLevel", "int", "private");
            throw new IllegalArgumentException("Du hast fälschlicherweise das Attribut 'aggressivitaetsLevel' in der Klasse Haustier deklariert. [9db3b9dc41]");
        }
        catch(IllegalArgumentException e) { throw new Exception(e.getMessage()); }
        catch(Exception e) {  }
        try
        {
            hKatze.structField("aggressivitaetsLevel", "int", "private");
            throw new IllegalArgumentException("Du hast fälschlicherweise das Attribut 'aggressivitaetsLevel' in der Klasse Katze deklariert. [0407557190]");
        }
        catch(IllegalArgumentException e) { throw new Exception(e.getMessage()); }
        catch(Exception e) {  }
    }

    static void behaveAggressivitaet() throws  Exception
    {
        hHund.createInstance("spielen",10);
        int val = (int) hHund.getField("aggressivitaetsLevel",true);
        if(val != 10)
        {
            throw new Exception("Der Wert des Attributs 'aggressivitaetsLevel' wurde nicht korrekt gesetzt. [0ebb978b33]" +
                    (instructions ? "\nWeise im Konstruktor den Wert zu. Z.B. so: 'aggressivitaetsLevel = aggressivitaet;'" : ""));
        }
    }

    static void behaveMautVan() throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        hHund.createInstance("spielen",10);
        boolean actual = (boolean) hHund.invoke("brauchtMaulkorb","boolean","public");
        if(!actual)
        {
            errMsgBuilder.add("Ein Hund, der einen Maulkorb brauchen sollte, gibt zurück, dass er keinen braucht. [0ebb978b33]"
            + (instructions ? "\nAchte darauf, dass true zurück gegeben wird, wenn 'aggressivitaetsLevel > 5'" : ""));
        }

        hHund.createInstance("spielen",5);
        actual = (boolean) hHund.invoke("brauchtMaulkorb","boolean","public");
        if(!actual)
        {
            errMsgBuilder.add("Ein Hund, der keinen Maulkorb brauchen sollte, gibt zurück, dass er einen braucht. [662c4ea70b]"
                    + (instructions ? "\nAchte darauf, dass im else-Block false zurück gegeben wird, wenn nicht 'aggressivitaetsLevel > 5' und achte besonders auf knappe Werte." : ""));
        }
    }

    static void behaveBeschreibung() throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        hHund.createInstance("spielen",10);

        String actual = (String) hHund.invoke("getBeschreibung","java.lang.String","public");
        if(!actual.equalsIgnoreCase("Hund macht am liebsten: spielen"))
        {
            errMsgBuilder.add("Die Methode 'Hund.getBeschreibung()' gibt einen falschen Wert zurück. [62f9ec91e7]"
                    + (instructions ? "\nÜberschreibe die Methode in der Klasse Hund so:\npublic String getBeschreibung()\n" +
                    "{\n" +
                    "    return \"Hund macht am liebsten: \" + lieblingsbeschaeftigung;\n" +
                    "}" : ""));
        }

        actual = (String) hKatze.invoke("getBeschreibung","java.lang.String","public");
        if(!actual.equalsIgnoreCase("Katze macht am liebsten: schlafen"))
        {
            errMsgBuilder.add("Die Methode 'Katze.getBeschreibung()' gibt einen falschen Wert zurück: "+actual+" [b36a034567]"
                    + (instructions ? "\nÜberschreibe die Methode in der Klasse Katze so:\npublic String getBeschreibung()\n" +
                    "{\n" +
                    "    return \"Katze macht am liebsten: \" + lieblingsbeschaeftigung;\n" +
                    "}" : ""));
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join("\n\n",errMsgBuilder));
        }
    }

    static void behaveFirmenwagen() throws Exception
    {
        hBesitzer.createInstance();
        Object val = hBesitzer.getField("lieblingstier",true);
        if(val == null)
        {
            throw new Exception("Dem Attribut Besitzer.lieblingstier wurde bei der Deklaration kein Wert zugewiesen. [5de795316e]"
                    + (instructions ? "\nDen Wert weist du bei der Deklaration so zu: \n private Haustier lieblingstier = <wert>;" : ""));
        }
        if(!val.getClass().getSimpleName().equals("Hund"))
        {
            throw new Exception("Dem Attribut Besitzer.lieblingstier wurde bei der Deklaration kein Objekt der Klasse 'Hund' zugewiesen. [7b40a7c482]"
                    + (instructions ? "\nEin neues Objekte der Klasse 'Lieferwagen' weist du so zu:\nprivate Haustier lieblingstier = new Hund(\"spielen\",10);" : ""));
        }
    }

    static void behaveWaschenGood() throws Exception
    {
        hBesitzer.createInstance();
        hBesitzer.invoke("gassiGehen","void","public", hHund.getObj());
        Object val = hBesitzer.getField("tierAnLeine",true);
        if(!hHund.getObj().equals(val))
        {
            throw new Exception("Ein Hund, mit dem der Besitzer hätte Gassi gehen sollen, wurde nicht im Attribut 'tierAnLeine' gespeichert. [c0e37278e8]"
                    + (instructions ? "\nZu welcher Unterklasse ein Objekt gehört, prüfst du so:\n" +
                    "if(haustier instanceof Hund) {\n" +
                    "    tierAnLeine = haustier;\n" +
                    "}" : ""));
        }
    }

    static void behaveWaschenBad() throws Exception
    {
        hBesitzer.createInstance();
        hBesitzer.invoke("gassiGehen","void","public", hKatze.getObj());
        Object val = hBesitzer.getField("tierAnLeine",true);
        if(hKatze.getObj().equals(val))
        {
            throw new Exception("Eine Katze, mit der der Besitzer eigentlich nicht Gassi gehen kann, wurde im Attribut 'tierAnLeine' gespeichert. [2259eb01e9]"
                    + (instructions ? "\nZu welcher Unterklasse ein Objekt gehört, prüfst du so:\n" +
                    "if(haustier instanceof Hund) " : ""));
        }
    }
}
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test/aufgaben/ClzHelper.javapackage aufgaben;

import src.aufgaben.Haustier;
import src.aufgaben.Hund;
import src.aufgaben.Katze;

import java.lang.reflect.*;
import java.util.Arrays;
import java.util.LinkedList;
import java.util.List;
import java.util.stream.Collectors;

import static aufgaben.TestOptions.instructions;
import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.*;

public class ClzHelper
{
    private Class<?> cla = null;
    private Object obj = null;

    //private List<Constructor<?>> constructors;
    private List<Field> fields;
    private List<Method> methods;

    public ClzHelper(String classPath) throws Exception
    {
        try
        {
            cla = Class.forName(classPath);
        }
        catch (ClassNotFoundException e)
        {
            throw new Exception(String.format("Klasse %s konnte nicht gefunden werden. Überprüfe die erste Zeile mit der package-Anweisung. [7269e84f06]",classPath));
        }
        fields = List.of(cla.getDeclaredFields());
        methods = List.of(cla.getMethods());
        //constructors = List.of(cla.getConstructors());
    }
    public Type getSuperClass(String expected) throws Exception
    {
        if(!(expected.equals(obj.getClass().getGenericSuperclass().getTypeName())))
        {
            String simpleExpected = expected.substring(expected.lastIndexOf(".")+1);
            throw new Exception(String.format("Die Klasse '%s' erbt nicht von '%s'. [05041ba491]",obj.getClass().getSimpleName(),simpleExpected)
                                + (instructions ? String.format("\nDie Verberung wird so implementiert:\n'class %s extends %s {'",obj.getClass().getSimpleName(),simpleExpected) : ""));
        }
        return cla;
    }

    public void createInstance(String s, int i) throws  Exception
    {
        try
        {
            Constructor c = structConstructor("public", String.class, int.class);
            obj = c.newInstance(s,i);
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw e;
            //throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            //        +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void createInstance(Object... args) throws Exception
    {
        try
        {
            if(args.length == 0)
            {
                obj = newInstance(cla);
            }
            else
            {
                obj = newInstance(cla, args);
            }
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void setField(String name, Object value, boolean nonPublic)
    {
        if(nonPublic)
        {
            setValueOfNonPublicAttribute(obj, name, value);
        }
        else
        {
            setValueOfAttribute(obj, name, value);
        }
    }


    public Object getField(String name, boolean nonPublic)
    {
        if(nonPublic)
        {
            return valueForNonPublicAttribute(obj, name);
        }
        return valueForAttribute(obj, name);
    }

    public Object getField(String name, String type, String modifier1, String modifier2)
    {
        Field f = null;
        try
        {
            f = structField(name, type, modifier1, modifier2);
        }
        catch(Throwable e)
        {
            abort(e.getMessage());
        }
        assumeFalse(f == null);

        try
        {
            if(Modifier.isPublic(f.getModifiers()))
            {
                return valueForAttribute(obj, name);
            }
            else
            {
                return valueForNonPublicAttribute(obj, name);
            }
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        fail("Interner Fehler beim Lesen des Attributs " + name + "[2d7daf5f26]. Hieran kannst du nichts ändern, frage deine Lehrkraft!");
        return null;
    }


    public Field structField(String name, String type, String modifier1, String modifier2) throws Exception
    {
        try
        {
            return structField(name, type, modifier1);
        }
        catch(Throwable e)
        {
            if(modifier2 == null)
            {
                throw e;
            }
            return structField(name, type, modifier2);
        }
    }

    public Field structField(String name, String type, String modifier) throws Exception
    {
        String textType = type.equals("java.lang.String") ? "String" : type;

        String howToField = String.format("\nDas Attribut '%s' wird so implementiert:\n'%s %s %s;'",name,modifier,textType,name);

        Field f = null;
        try { f = fields.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (f == null)
        {
            throw new Exception(String.format("Das Attribut '%s.%s' fehlt. [9eed463070]",cla.getSimpleName(),name)
            + (instructions ? howToField : ""));
        }
        else
        {
            if(!f.getType().getTypeName().equals(type))
            {
                throw new Exception(String.format("Das Attribut '%s' hat den falschen Typ: %s [2e3339d5c4]",name,f.getType().getSimpleName(),textType)
                        + (instructions ? howToField : ""));
            }
            if(!Modifier.toString(f.getModifiers()).equals(modifier))
            {
                throw new Exception(String.format("Der Zugriffsmodifizierer des Attributs '%s' ist falsch: %s [9670f37af7]",name,Modifier.toString(f.getModifiers()))
                        + (instructions ? howToField : ""));
            }
        }
        return f;
    }

    public Method structMethod(String name, String returnType, String modifier, Class<?>... paramTypes) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        Method m = null;
        //Method m = null;
        try { m = methods.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        String howToKopf = (instructions ? String.format("\nDer Methodenkopf wird so implementiert:" +
                "\n'%s %s %s(<%d Parameter wie im Klassendiagramm>)'",modifier,returnType,name,paramTypes.length) : "");


        if (m == null)
        {
            throw new Exception(String.format("Die Methode '%s' fehlt. Hast du den Methodennamen richtig geschrieben? [98192a5c8a]",name));
        }
        if(!m.getGenericReturnType().getTypeName().equals(returnType))
        {
            errMsgBuilder.add(String.format("Der Rückgabetyp der Methode '%s' ist falsch: %s [b6db768a4b]",name,m.getGenericReturnType().getTypeName())
                    + howToKopf);
        }
        if(!Modifier.toString(m.getModifiers()).equals(modifier))
        {
            errMsgBuilder.add(String.format("Der Zugriffsmodifizierer der Methode '%s' ist falsch: %s [3790ec9f31]",name,Modifier.toString(m.getModifiers()))
                    + howToKopf);
        }


        for(int i=0; i<paramTypes.length; i++)
        {
            if(m.getParameterTypes().length < i+1)
            {
                errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [ea4797dbc1]",name)+ howToKopf);
                break;
            }
            if(!m.getParameterTypes()[i].getTypeName().equals(paramTypes[i].getTypeName()))
            {
                errMsgBuilder.add(String.format("Der Typ des %d. Parameters der Methode '%s' ist falsch: %s [1c8daa855e]",i+1,name,m.getParameterTypes()[i].getTypeName(),paramTypes[i].getName())
                + (instructions ? String.format("\nVerwende stattdessen '%s'",paramTypes[i].getSimpleName()) : ""));
            }
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
        return m;
    }
    public Object invoke(String name, String returnType, String modifier, Object... args)
    {
        try
        {
            if(args.length == 0)
            {
                Method m = structMethod(name, returnType, modifier);
                return invokeMethod(obj, m);
            }
            Method m = structMethod(name, returnType, modifier, convertToClassArray(args));
            return invokeMethod(obj,m,args);
        }
        catch (Exception e)
        {
            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [890f5c69af] " +
                    "\nDies liegt meistens an einem Laufzeitfehler. Versuche folgende Fehlermeldung zu verstehen: \n",name)+e.getMessage());
        }
        return null;
    }

    public Constructor<?> structConstructor(String modifier, Class<?>... args) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        //Method m = null;
        //Method m = null;
        //try { m = constructors.stream().map(x -> x.getGenericParameterTypes() .getName().equals(name)).findFirst().get(); } catch (Exception e) { }


        Constructor ctr = null;
        try
        {
            if (modifier.equals("public"))
            {
                ctr = getConstructor(cla, args);
            }
            else
            {
                ctr = getNonPublicConstructor(cla, args);
            }
            if(ctr == null)
            {
                throw new Exception();
            }
        }
        catch (Exception e)
        {
            String types = Arrays.stream(args).map(x -> x.getName()).collect(Collectors.joining(", "));
            throw new Exception("In der Klasse %s konnte kein %s Konstruktor mit den Parametern-Typen %s gefunden werden. [890f5c69af]".formatted(cla.getSimpleName(), modifier, types));
        }
        return ctr;
    }

    public Object getObj()
    {
        return obj;
    }
    public void setObject(Object obj)
    {
        this.obj = obj;
    }
    private Class<?>[] convertToClassArray(Object... args)
    {
        Class<?>[] classes = new Class<?>[args.length];
        for (int i = 0; i < args.length; i++)
        {
            classes[i] = args[i].getClass();
            if(classes[i].equals(Integer.class))
            {
                classes[i] = int.class;
            }
            else if(classes[i].equals(Float.class))
            {
                classes[i] = float.class;
            }
            else if(classes[i].equals(Double.class))
            {
                classes[i] = double.class;
            }
            else if(classes[i].equals(Boolean.class))
            {
                classes[i] = boolean.class;
            }
            else if(classes[i].equals(Katze.class))
            {
                classes[i] = Haustier.class;
            }
            else if(classes[i].equals(Hund.class))
            {
                classes[i] = Haustier.class;
            }
        }
        return classes;
    }

    public void getterSetterTest(String setterName, String getterName, Object[] values) throws Exception
    {
        for(Object expected : values)
        {
            this.invoke(setterName, "void", "public", expected);
            Object actual = this.invoke(getterName, Object.class.getTypeName(), "public");
            if(actual == null || !actual.equals(expected))
            {
                throw new Exception(String.format("Der Setter '%s()' setzt das Attribut nicht korrekt oder der Getter '%s()' gibt nicht den Attributwert zurück. [c1012a57b3]",setterName,getterName));
            }
        }
    }


    /**
     * Compares the return value of a getter with the value of the attribute. Does not check for null values of the attribute.
     * Make sure the attribute has been implemented properly.
     */
    public void getterTest(String getterName, String attributeName, Object expected) throws Exception
    {
        setField(attributeName, expected, true);
        assumeTrue(expected == getField(attributeName, true));
        //Object actual = invoke(getterName, Object.class.getTypeName(), "public");

        Object actual = invokeMethod(obj,getterName);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Getter '%s()' gibt nicht den Wert des Attributs '%s' zurück. [18f094d95a])", getterName, attributeName)
            +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                    "public %s %s() {" +
                    "\n    return %s;" +
                    "\n}",
                    convertToClassArray(expected)[0].getSimpleName(),getterName,attributeName) : ""));
        }
    }

    public void setterTest(String setterName, String attributeName, Object expected) throws Exception
    {
        invoke(setterName, "void", "public", expected);
        Object actual = getField(attributeName, true);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Setter '%s()' setzt den Wert des Attributs '%s' nicht korrekt. [6f82e11343]", setterName, attributeName)
                    +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                            "public void %s(%s wert) {" +
                            "\n    %s = wert;" +
                            "\n}",
                    setterName,convertToClassArray(expected)[0].getSimpleName(),attributeName) : ""));
        }
    }
}








test/aufgaben/TestOptions.java




    
    
    test/aufgaben/TestOptions.java
    
    


test/aufgaben/TestOptions.javapackage aufgaben;

public class TestOptions
{
    public static final boolean instructions = true;
}








test/aufgaben/TestManager.java




    
    
    test/aufgaben/TestManager.java
    
    


test/aufgaben/TestManager.javapackage aufgaben;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistClass;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import org.junit.jupiter.api.*;

import java.util.ArrayList;
import java.util.List;

import static org.junit.jupiter.api.Assertions.fail;

@Public
@WhitelistClass(ClzHelper.class)
@WhitelistClass(StructTests.class)
@WhitelistClass(TestOptions.class)
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
@TestMethodOrder(MethodOrderer.OrderAnnotation.class)
class TestManager
{
    static void generateErrMsg(List<String> errMsgBuilder)
    {
        if (!errMsgBuilder.isEmpty())
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }


    @BeforeAll
    static void beforeAll()
    {

    }

    static boolean classes = false;
    @Test @StrictTimeout(1) @Order(1)
    void classesClassesExist()
    {
        List<String> errMsgBuilder = new ArrayList<>();

        try { StructTests.structHaustierClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.structHundClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.structKatzeClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.structBesitzerClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        generateErrMsg(errMsgBuilder);

        classes = true;
    }

    static boolean autoSuper = false;
    @Test @StrictTimeout(1) @Order(2)
    void structAutoSuper()
    {
        Assumptions.assumeTrue(classes);
        try
        {
            StructTests.instanceKatze();
            StructTests.structKatzeSuper();
        }
        catch (Exception e) { fail(e.getMessage()); }
        autoSuper = true;
    }

    static boolean vanSuper = false;
    @Test @StrictTimeout(1) @Order(2)
    void structVanSuper()
    {
        Assumptions.assumeTrue(classes);
        try
        {
            StructTests.instanceHund();
            StructTests.structHundSuper();
        }
        catch (Exception e) { fail(e.getMessage()); }
        vanSuper = true;
    }

    @Test @StrictTimeout(1) @Order(8)
    void structFarbeModifier()
    {
        Assumptions.assumeTrue(classes && autoSuper && vanSuper);
        try { StructTests.structBeschaeftigungModifier(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    static boolean masse = false;
    @Test @StrictTimeout(1) @Order(3)
    void structMasse()
    {
        Assumptions.assumeTrue(classes && vanSuper);
        try { StructTests.structAggressivitaet(); }
        catch (Exception e) { fail(e.getMessage()); }
        masse = true;
    }

    static boolean behaveMasse = false;
    @Test @StrictTimeout(1) @Order(4)
    void behaveMasse()
    {
        Assumptions.assumeTrue(masse && vanSuper);
        try { StructTests.behaveAggressivitaet(); }
        catch (Exception e) { fail(e.getMessage()); }

        behaveMasse = true;
    }

    @Test @StrictTimeout(1) @Order(5)
    void behaveMautVan()
    {
        Assumptions.assumeTrue(behaveMasse && vanSuper);

        try { StructTests.behaveMautVan(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    @Test @StrictTimeout(1) @Order(5)
    void behaveDescriptionVan()
    {
        Assumptions.assumeTrue(vanSuper && autoSuper);
        try { StructTests.behaveBeschreibung(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    @Test @StrictTimeout(1) @Order(6)
    void behaveFirmenwagen()
    {
        Assumptions.assumeTrue(vanSuper && autoSuper);
        try { StructTests.behaveFirmenwagen(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    @Test @StrictTimeout(1) @Order(7)
    void behaveWaschen()
    {
        Assumptions.assumeTrue(vanSuper && autoSuper);
        List<String> errMsgBuilder = new ArrayList<>();

        try { StructTests.behaveWaschenGood(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.behaveWaschenBad(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        generateErrMsg(errMsgBuilder);
    }
}
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src/aufgaben/Besitzer.java




    
    
    src/aufgaben/Besitzer.java
    
    


src/aufgaben/Besitzer.javapackage src.aufgaben;

public class Besitzer
{
    private Haustier tierAnLeine;
    private Haustier lieblingstier;

    public void gassiGehen(Haustier haustier)
    {

    }

    public void gassiBeenden()
    {
        tierAnLeine = null;
    }
}








src/aufgaben/Haustier.java




    
    
    src/aufgaben/Haustier.java
    
    


src/aufgaben/Haustier.javapackage src.aufgaben;

public class Haustier
{
    protected String lieblingsbeschaeftigung;

    public Haustier(String lieblingsbeschaeftigung)
    {
        this.lieblingsbeschaeftigung = lieblingsbeschaeftigung;
    }

    public boolean brauchtMaulkorb()
    {
        return false;
    }

    public String getBeschreibung()
    {
        return "Haustier macht am liebsten: " + lieblingsbeschaeftigung;
    }
}








src/aufgaben/Hund.java




    
    
    src/aufgaben/Hund.java
    
    


src/aufgaben/Hund.javapackage src.aufgaben;

public class Hund
{

}








src/aufgaben/Katze.java




    
    
    src/aufgaben/Katze.java
    
    


src/aufgaben/Katze.javapackage src.aufgaben;

public class Katze
{

}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-07b
     jar
     1.0
     Aufgabe-07b
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07B/mtg2324klasse10bexercise07b-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 3620e3137537e5eb21f4f6b97e0acccbfb9cd2c4 artemis <artemis@vmbhatotia96.in.tum.de> 1719496176 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 3620e3137537e5eb21f4f6b97e0acccbfb9cd2c4 artemis <artemis@vmbhatotia96.in.tum.de> 1719496176 +0200	










.git/refs/heads/main


3620e3137537e5eb21f4f6b97e0acccbfb9cd2c4










.git/refs/remotes/origin/main


3620e3137537e5eb21f4f6b97e0acccbfb9cd2c4










.git/ORIG_HEAD


3620e3137537e5eb21f4f6b97e0acccbfb9cd2c4










.git/objects/pack/pack-bdae09fc822363e2aa0c063af7e0ae13a0cd1e7a.idx








.git/objects/pack/pack-bdae09fc822363e2aa0c063af7e0ae13a0cd1e7a.pack


.git/objects/pack/pack-bdae09fc822363e2aa0c063af7e0ae13a0cd1e7a













.git/FETCH_HEAD


3620e3137537e5eb21f4f6b97e0acccbfb9cd2c4	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07B/mtg2324klasse10bexercise07b-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











07c_Vererbung/07c_Aufgabenstellung.pdf











07c_Vererbung/07c_Loesung.zip




src/aufgaben/Lehrkraft.java




    
    
    src/aufgaben/Lehrkraft.java
    
    


src/aufgaben/Lehrkraft.javapackage src.aufgaben;

public class Lehrkraft
{
    private String kuerzel;
    private String rang;
    protected String schule;

    public Lehrkraft(String kuerzel, String rang, String schule)
    {
        this.kuerzel = kuerzel;
        this.rang = rang;
        this.schule = schule;
    }

    public String getBeschreibung()
    {
        return "Lehrkraft " + kuerzel + " hat den Rang " + rang;
    }

    public String getLieblingsklasse()
    {
        return "Keine Lieblingsklasse";
    }
}








src/aufgaben/Schulleitung.java




    
    
    src/aufgaben/Schulleitung.java
    
    


src/aufgaben/Schulleitung.javapackage src.aufgaben;

public class Schulleitung extends Lehrkraft
{
    public Schulleitung(String kuerzel, String schule)
    {
        super(kuerzel, "OStD", schule);
    }

    public String getBeschreibung()
    {
        return super.getBeschreibung() + " und ist Schulleitung des " + schule;
    }
}








src/aufgaben/Klassenleitung.java




    
    
    src/aufgaben/Klassenleitung.java
    
    


src/aufgaben/Klassenleitung.javapackage src.aufgaben;

public class Klassenleitung extends Lehrkraft
{
    private String klasse;
    public Klassenleitung(String kuerzel, String rang, String schule, String klasse)
    {
        super(kuerzel, rang, schule);
        this.klasse = klasse;
    }

    public String getBeschreibung()
    {
        return super.getBeschreibung() + " und ist Klassenleitung der Klasse " + klasse;
    }

    public String getLieblingsklasse()
    {
        return klasse;
    }
}








src/aufgaben/Schueler.java




    
    
    src/aufgaben/Schueler.java
    
    


src/aufgaben/Schueler.javapackage src.aufgaben;

public class Schueler
{
    private Lehrkraft lieblingslehrer = new Klassenleitung("Pla","StR","MTG", "9b");

    public String beiWemBeschweren(Lehrkraft lehrer)
    {
        if(lehrer == lieblingslehrer)
        {
            return null;
        }
        else if(lehrer instanceof Schulleitung)
        {
            return "Ministerialbeauftragter";
        }
        else if(lehrer instanceof Klassenleitung)
        {
            return "Schulleitung";
        }
        else
        {
            return "Klassenleitung";
        }
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-07c-Solution
     jar
     1.0
     Aufgabe-07c Solution
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07C/mtg2324klasse10bexercise07c-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 a7a4793956106a20e629f87c2c9ed24aa03d1443 artemis <artemis@vmbhatotia97.in.tum.de> 1719496224 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 a7a4793956106a20e629f87c2c9ed24aa03d1443 artemis <artemis@vmbhatotia97.in.tum.de> 1719496224 +0200	










.git/refs/heads/main


a7a4793956106a20e629f87c2c9ed24aa03d1443










.git/refs/remotes/origin/main


a7a4793956106a20e629f87c2c9ed24aa03d1443










.git/ORIG_HEAD


a7a4793956106a20e629f87c2c9ed24aa03d1443










.git/objects/pack/pack-c06fd3f16920f252389c5f4429aa03b728a02179.pack


.git/objects/pack/pack-c06fd3f16920f252389c5f4429aa03b728a02179













.git/objects/pack/pack-c06fd3f16920f252389c5f4429aa03b728a02179.idx








.git/FETCH_HEAD


a7a4793956106a20e629f87c2c9ed24aa03d1443	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07C/mtg2324klasse10bexercise07c-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











07c_Vererbung/07c_UnitTests.zip




pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-07c-Tests
     jar
     1.0
     Aufgabe 07c Tests
	 
		 UTF-8
         -Dfile.encoding=UTF-8
	
     
         
            
             de.tum.in.ase
             artemis-java-test-sandbox
             1.13.0
        
    
     
         ${project.basedir}/assignment
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07C/mtg2324klasse10bexercise07c-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 79981e85d4d889d6792ee1a0ecff98b99faf6a8b artemis <artemis@vmbhatotia95.in.tum.de> 1719496234 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 79981e85d4d889d6792ee1a0ecff98b99faf6a8b artemis <artemis@vmbhatotia95.in.tum.de> 1719496234 +0200	










.git/refs/heads/main


79981e85d4d889d6792ee1a0ecff98b99faf6a8b










.git/refs/remotes/origin/main


79981e85d4d889d6792ee1a0ecff98b99faf6a8b










.git/ORIG_HEAD


79981e85d4d889d6792ee1a0ecff98b99faf6a8b










.git/objects/pack/pack-c3a20eb4088ccc1701f11a2801ab95ff81397c68.idx








.git/objects/pack/pack-c3a20eb4088ccc1701f11a2801ab95ff81397c68.pack


.git/objects/pack/pack-c3a20eb4088ccc1701f11a2801ab95ff81397c68













.git/FETCH_HEAD


79981e85d4d889d6792ee1a0ecff98b99faf6a8b	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07C/mtg2324klasse10bexercise07c-tests.git/










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


assignment/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*










test/aufgaben/StructTests.java




    
    
    test/aufgaben/StructTests.java
    
    


test/aufgaben/StructTests.javapackage aufgaben;

import java.util.ArrayList;
import java.util.List;

import static aufgaben.TestOptions.instructions;

public class StructTests
{
    static ClzHelper hLehrer;
    static ClzHelper hSchulleitung;
    static ClzHelper hKlassenleitung;
    static ClzHelper hSchueler;


    static void structLehrkraftClass() throws Exception
    {
        hLehrer = new ClzHelper("src.aufgaben.Lehrkraft");
    }
    static void structSchulleitungClass() throws Exception
    {
        hSchulleitung = new ClzHelper("src.aufgaben.Schulleitung");
    }
    static void structKlassenleitungClass() throws Exception
    {
        hKlassenleitung = new ClzHelper("src.aufgaben.Klassenleitung");
    }
    static void structSchuelerClass() throws Exception
    {
        hSchueler = new ClzHelper("src.aufgaben.Schueler");
    }

    static void instanceSchulleitung() throws Exception
    {
        try { hSchulleitung.createInstance(); }
        catch (Throwable e)
        {
            try{ hSchulleitung.createInstance("Duk","MTG"); }
            catch(Throwable t)
            {
                throw new Exception("Es konnte kein Schulleitung-Objekt erstellt werden. Du hast vermutlich einen Konstruktor deklariert," +
                        " dieser entspricht aber nicht den erwarteten Anforderungen: \n " + t.getMessage());
            }
        }
    }

    static void instanceKlassenleitung() throws Exception
    {
        try { hKlassenleitung.createInstance(); }
        catch (Throwable e)
        {
            try { hKlassenleitung.createInstance("Pla","StR","MTG","9b"); }
            catch (Throwable x)
            {

                throw new Exception("Es konnte kein Klassenleitung-Objekt erstellt werden. Du hast vermutlich einen Konstruktor deklariert," +
                        " dieser entspricht aber nicht den erwarteten Anforderungen. \n " + x.getMessage());
            }
        }
    }

    static void structSchulleitungSuper() throws Exception
    {
        hSchulleitung.getSuperClass("src.aufgaben.Lehrkraft");
    }

    static void structKlassenleitungSuper() throws Exception
    {
        hKlassenleitung.getSuperClass("src.aufgaben.Lehrkraft");
    }

    static void structSchuleModifier() throws Exception
    {
        hLehrer.structField("schule","java.lang.String", "protected");
    }

    static void structKlasse() throws Exception
    {
        hKlassenleitung.structField("klasse", "java.lang.String", "private");

        try
        {
            hLehrer.structField("klasse", "java.lang.String", "private");
            throw new IllegalArgumentException("Du hast fälschlicherweise das Attribut 'klasse' in der Klasse Lehrkraft deklariert. [9db3b9dc41]");
        }
        catch(IllegalArgumentException e) { throw new Exception(e.getMessage()); }
        catch(Exception e) {  }
        try
        {
            hSchulleitung.structField("klasse", "java.lang.String", "private");
            throw new IllegalArgumentException("Du hast fälschlicherweise das Attribut 'klasse' in der Klasse Schulleitung deklariert. [0407557190]");
        }
        catch(IllegalArgumentException e) { throw new Exception(e.getMessage()); }
        catch(Exception e) {  }
    }

    static void behaveKlasse() throws  Exception
    {
        hKlassenleitung.createInstance("Pla","StR","MTG","9b");
        String val = (String) hKlassenleitung.getField("klasse",true);
        if(!"9b".equals(val))
        {
            throw new Exception("Der Wert des Attributs 'klasse' wurde nicht korrekt gesetzt. [0ebb978b33]");
        }
    }

    static void behaveKlasseKlassenleitung() throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        hKlassenleitung.createInstance("Pla","StR","MTG","9b");
        String actual = (String) hKlassenleitung.invoke("getLieblingsklasse","java.lang.String","public");
        if(!"9b".equals(actual))
        {
            errMsgBuilder.add("Eine Klassenleitung gibt nicht ihre Klasse als Lieblingsklasse zurück. [f06d7bc227]");
        }
    }

    static void behaveBeschreibung() throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        hKlassenleitung.createInstance("Pla","StR","MTG","9b");

        String actual = (String) hKlassenleitung.invoke("getBeschreibung","java.lang.String","public");
        String expected = "Lehrkraft Pla hat den Rang StR und ist Klassenleitung der Klasse 9b";

        if(!expected.equalsIgnoreCase(actual))
        {
            errMsgBuilder.add("Die Methode 'Klassenleitung.getBeschreibung()' gibt einen falschen Wert zurück. [62f9ec91e7]");
        }

        actual = (String) hSchulleitung.invoke("getBeschreibung","java.lang.String","public");
        expected = "Lehrkraft Duk hat den Rang OStD und ist Schulleitung des MTG";
        if(!expected.equalsIgnoreCase(actual))
        {
            errMsgBuilder.add("Die Methode 'Schulleitung.getBeschreibung()' gibt einen falschen Wert zurück: "+actual+" [b36a034567]");
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join("\n\n",errMsgBuilder));
        }
    }

    static void behaveLieblingslehrer() throws Exception
    {
        hSchueler.createInstance();
        Object val = hSchueler.getField("lieblingslehrer",true);
        if(val == null)
        {
            throw new Exception("Dem Attribut Schueler.lieblingslehrer wurde bei der Deklaration kein Wert zugewiesen. [5de795316e]");
        }
        if(!val.getClass().getSimpleName().equals("Klassenleitung"))
        {
            throw new Exception("Dem Attribut Schueler.lieblingslehrer wurde bei der Deklaration kein Objekt der Klasse 'Klassenleitung' zugewiesen. [7b40a7c482]");
        }
    }

    static void behaveBeschwerenKlassenleitung() throws Exception
    {
        hSchueler.createInstance();
        String val = (String)hSchueler.invoke("beiWemBeschweren","java.lang.String","public", hKlassenleitung.getObj());
        if(!"Schulleitung".equals(val))
        {
            throw new Exception("Wenn ein Schüler sich über die Klassenleitung beschweren möchte, wird ein falscher Ansprechpartner zurückgegeben [0747086890]");
        }
    }

    static void behaveBeschwerenSchulleitung() throws Exception
    {
        hSchueler.createInstance();
        String val = (String)hSchueler.invoke("beiWemBeschweren","java.lang.String","public", hSchulleitung.getObj());
        if(!"Ministerialbeauftragter".equals(val))
        {
            throw new Exception("Wenn ein Schüler sich über die Schulleitung beschweren möchte, wird ein falscher Ansprechpartner zurückgegeben [acee3cef54]");
        }
    }

    static void behaveBeschwerenLehrkraft() throws Exception
    {
        hLehrer.createInstance("Her","Ang","MTG");
        hSchueler.createInstance();
        String val = (String)hSchueler.invoke("beiWemBeschweren","java.lang.String","public", hLehrer.getObj());
        if(!"Klassenleitung".equals(val))
        {
            throw new Exception("Wenn ein Schüler sich über eine normale Lehrkraft beschweren möchte, wird ein falscher Ansprechpartner zurückgegeben [acee3cef54]");
        }
    }
}
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test/aufgaben/ClzHelper.javapackage aufgaben;

import src.aufgaben.Klassenleitung;
import src.aufgaben.Lehrkraft;
import src.aufgaben.Schulleitung;

import java.lang.reflect.*;
import java.util.Arrays;
import java.util.LinkedList;
import java.util.List;
import java.util.stream.Collectors;

import static aufgaben.TestOptions.instructions;
import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.*;

public class ClzHelper
{
    private Class<?> cla = null;
    private Object obj = null;

    //private List<Constructor<?>> constructors;
    private List<Field> fields;
    private List<Method> methods;

    public ClzHelper(String classPath) throws Exception
    {
        try
        {
            cla = Class.forName(classPath);
        }
        catch (ClassNotFoundException e)
        {
            throw new Exception(String.format("Klasse %s konnte nicht gefunden werden. Überprüfe die erste Zeile mit der package-Anweisung. [7269e84f06]",classPath));
        }
        fields = List.of(cla.getDeclaredFields());
        methods = List.of(cla.getMethods());
        //constructors = List.of(cla.getConstructors());
    }
    public Type getSuperClass(String expected) throws Exception
    {
        if(!(expected.equals(obj.getClass().getGenericSuperclass().getTypeName())))
        {
            String simpleExpected = expected.substring(expected.lastIndexOf(".")+1);
            throw new Exception(String.format("Die Klasse '%s' erbt nicht von '%s'. [05041ba491]",obj.getClass().getSimpleName(),simpleExpected)
                                + (instructions ? String.format("\nDie Verberung wird so implementiert:\n'class %s extends %s {'",obj.getClass().getSimpleName(),simpleExpected) : ""));
        }
        return cla;
    }

    public void createInstance(String s, int i) throws  Exception
    {
        try
        {
            Constructor c = structConstructor("public", String.class, int.class);
            obj = c.newInstance(s,i);
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw e;
            //throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            //        +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void createInstance(Object... args) throws Exception
    {
        try
        {
            if(args.length == 0)
            {
                obj = newInstance(cla);
            }
            else
            {
                obj = newInstance(cla, args);
            }
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void setField(String name, Object value, boolean nonPublic)
    {
        if(nonPublic)
        {
            setValueOfNonPublicAttribute(obj, name, value);
        }
        else
        {
            setValueOfAttribute(obj, name, value);
        }
    }


    public Object getField(String name, boolean nonPublic)
    {
        if(nonPublic)
        {
            return valueForNonPublicAttribute(obj, name);
        }
        return valueForAttribute(obj, name);
    }

    public Object getField(String name, String type, String modifier1, String modifier2)
    {
        Field f = null;
        try
        {
            f = structField(name, type, modifier1, modifier2);
        }
        catch(Throwable e)
        {
            abort(e.getMessage());
        }
        assumeFalse(f == null);

        try
        {
            if(Modifier.isPublic(f.getModifiers()))
            {
                return valueForAttribute(obj, name);
            }
            else
            {
                return valueForNonPublicAttribute(obj, name);
            }
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        fail("Interner Fehler beim Lesen des Attributs " + name + "[2d7daf5f26]. Hieran kannst du nichts ändern, frage deine Lehrkraft!");
        return null;
    }


    public Field structField(String name, String type, String modifier1, String modifier2) throws Exception
    {
        try
        {
            return structField(name, type, modifier1);
        }
        catch(Throwable e)
        {
            if(modifier2 == null)
            {
                throw e;
            }
            return structField(name, type, modifier2);
        }
    }

    public Field structField(String name, String type, String modifier) throws Exception
    {
        String textType = type.equals("java.lang.String") ? "String" : type;

        String howToField = String.format("\nDas Attribut '%s' wird so implementiert:\n'%s %s %s;'",name,modifier,textType,name);

        Field f = null;
        try { f = fields.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (f == null)
        {
            throw new Exception(String.format("Das Attribut '%s.%s' fehlt. [9eed463070]",cla.getSimpleName(),name)
            + (instructions ? howToField : ""));
        }
        else
        {
            if(!f.getType().getTypeName().equals(type))
            {
                throw new Exception(String.format("Das Attribut '%s' hat den falschen Typ: %s [2e3339d5c4]",name,f.getType().getSimpleName(),textType)
                        + (instructions ? howToField : ""));
            }
            if(!Modifier.toString(f.getModifiers()).equals(modifier))
            {
                throw new Exception(String.format("Der Zugriffsmodifizierer des Attributs '%s' ist falsch: %s [9670f37af7]",name,Modifier.toString(f.getModifiers()))
                        + (instructions ? howToField : ""));
            }
        }
        return f;
    }

    public Method structMethod(String name, String returnType, String modifier, Class<?>... paramTypes) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        Method m = null;
        //Method m = null;
        try { m = methods.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        String howToKopf = (instructions ? String.format("\nDer Methodenkopf wird so implementiert:" +
                "\n'%s %s %s(<%d Parameter wie im Klassendiagramm>)'",modifier,returnType,name,paramTypes.length) : "");


        if (m == null)
        {
            throw new Exception(String.format("Die Methode '%s' fehlt. Hast du den Methodennamen richtig geschrieben? [98192a5c8a]",name));
        }
        if(!m.getGenericReturnType().getTypeName().equals(returnType))
        {
            errMsgBuilder.add(String.format("Der Rückgabetyp der Methode '%s' ist falsch: %s [b6db768a4b]",name,m.getGenericReturnType().getTypeName())
                    + howToKopf);
        }
        if(!Modifier.toString(m.getModifiers()).equals(modifier))
        {
            errMsgBuilder.add(String.format("Der Zugriffsmodifizierer der Methode '%s' ist falsch: %s [3790ec9f31]",name,Modifier.toString(m.getModifiers()))
                    + howToKopf);
        }


        for(int i=0; i<paramTypes.length; i++)
        {
            if(m.getParameterTypes().length < i+1)
            {
                errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [ea4797dbc1]",name)+ howToKopf);
                break;
            }
            if(!m.getParameterTypes()[i].getTypeName().equals(paramTypes[i].getTypeName()))
            {
                errMsgBuilder.add(String.format("Der Typ des %d. Parameters der Methode '%s' ist falsch: %s [1c8daa855e]",i+1,name,m.getParameterTypes()[i].getTypeName(),paramTypes[i].getName())
                + (instructions ? String.format("\nVerwende stattdessen '%s'",paramTypes[i].getSimpleName()) : ""));
            }
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
        return m;
    }
    public Object invoke(String name, String returnType, String modifier, Object... args)
    {
        try
        {
            if(args.length == 0)
            {
                Method m = structMethod(name, returnType, modifier);
                return invokeMethod(obj, m);
            }
            Method m = structMethod(name, returnType, modifier, convertToClassArray(args));
            return invokeMethod(obj,m,args);
        }
        catch (Exception e)
        {
            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [890f5c69af] " +
                    "\nDies liegt meistens an einem Laufzeitfehler. Versuche folgende Fehlermeldung zu verstehen: \n",name)+e.getMessage());
        }
        return null;
    }

    public Constructor<?> structConstructor(String modifier, Class<?>... args) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        //Method m = null;
        //Method m = null;
        //try { m = constructors.stream().map(x -> x.getGenericParameterTypes() .getName().equals(name)).findFirst().get(); } catch (Exception e) { }


        Constructor ctr = null;
        try
        {
            if (modifier.equals("public"))
            {
                ctr = getConstructor(cla, args);
            }
            else
            {
                ctr = getNonPublicConstructor(cla, args);
            }
            if(ctr == null)
            {
                throw new Exception();
            }
        }
        catch (Exception e)
        {
            String types = Arrays.stream(args).map(x -> x.getName()).collect(Collectors.joining(", "));
            throw new Exception("In der Klasse %s konnte kein %s Konstruktor mit den Parametern-Typen %s gefunden werden. [890f5c69af]".formatted(cla.getSimpleName(), modifier, types));
        }
        return ctr;
    }

    public Object getObj()
    {
        return obj;
    }
    public void setObject(Object obj)
    {
        this.obj = obj;
    }
    private Class<?>[] convertToClassArray(Object... args)
    {
        Class<?>[] classes = new Class<?>[args.length];
        for (int i = 0; i < args.length; i++)
        {
            classes[i] = args[i].getClass();
            if(classes[i].equals(Integer.class))
            {
                classes[i] = int.class;
            }
            else if(classes[i].equals(Float.class))
            {
                classes[i] = float.class;
            }
            else if(classes[i].equals(Double.class))
            {
                classes[i] = double.class;
            }
            else if(classes[i].equals(Boolean.class))
            {
                classes[i] = boolean.class;
            }
            else if(classes[i].equals(Schulleitung.class))
            {
                classes[i] = Lehrkraft.class;
            }
            else if(classes[i].equals(Klassenleitung.class))
            {
                classes[i] = Lehrkraft.class;
            }
        }
        return classes;
    }

    public void getterSetterTest(String setterName, String getterName, Object[] values) throws Exception
    {
        for(Object expected : values)
        {
            this.invoke(setterName, "void", "public", expected);
            Object actual = this.invoke(getterName, Object.class.getTypeName(), "public");
            if(actual == null || !actual.equals(expected))
            {
                throw new Exception(String.format("Der Setter '%s()' setzt das Attribut nicht korrekt oder der Getter '%s()' gibt nicht den Attributwert zurück. [c1012a57b3]",setterName,getterName));
            }
        }
    }


    /**
     * Compares the return value of a getter with the value of the attribute. Does not check for null values of the attribute.
     * Make sure the attribute has been implemented properly.
     */
    public void getterTest(String getterName, String attributeName, Object expected) throws Exception
    {
        setField(attributeName, expected, true);
        assumeTrue(expected == getField(attributeName, true));
        //Object actual = invoke(getterName, Object.class.getTypeName(), "public");

        Object actual = invokeMethod(obj,getterName);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Getter '%s()' gibt nicht den Wert des Attributs '%s' zurück. [18f094d95a])", getterName, attributeName)
            +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                    "public %s %s() {" +
                    "\n    return %s;" +
                    "\n}",
                    convertToClassArray(expected)[0].getSimpleName(),getterName,attributeName) : ""));
        }
    }

    public void setterTest(String setterName, String attributeName, Object expected) throws Exception
    {
        invoke(setterName, "void", "public", expected);
        Object actual = getField(attributeName, true);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Setter '%s()' setzt den Wert des Attributs '%s' nicht korrekt. [6f82e11343]", setterName, attributeName)
                    +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                            "public void %s(%s wert) {" +
                            "\n    %s = wert;" +
                            "\n}",
                    setterName,convertToClassArray(expected)[0].getSimpleName(),attributeName) : ""));
        }
    }
}
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test/aufgaben/TestOptions.javapackage aufgaben;

public class TestOptions
{
    public static final boolean instructions = false;
}
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test/aufgaben/TestManager.javapackage aufgaben;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistClass;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import org.junit.jupiter.api.*;

import java.util.ArrayList;
import java.util.List;

import static org.junit.jupiter.api.Assertions.fail;

@Public
@WhitelistClass(ClzHelper.class)
@WhitelistClass(StructTests.class)
@WhitelistClass(TestOptions.class)
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
@TestMethodOrder(MethodOrderer.OrderAnnotation.class)
class TestManager
{
    static void generateErrMsg(List<String> errMsgBuilder)
    {
        if (!errMsgBuilder.isEmpty())
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }


    @BeforeAll
    static void beforeAll()
    {

    }

    static boolean classes = false;
    @Test @StrictTimeout(1) @Order(1)
    void classesExist()
    {
        List<String> errMsgBuilder = new ArrayList<>();

        try { StructTests.structLehrkraftClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.structKlassenleitungClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.structSchulleitungClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.structSchuelerClass(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        generateErrMsg(errMsgBuilder);

        classes = true;
    }

    static boolean schulleitungSuper = false;
    @Test @StrictTimeout(1) @Order(2)
    void structSchulleitungSuper()
    {
        Assumptions.assumeTrue(classes);
        try
        {
            StructTests.instanceSchulleitung();
            StructTests.structSchulleitungSuper();
        }
        catch (Exception e) { fail(e.getMessage()); }
        schulleitungSuper = true;
    }

    static boolean klassenleitungSuper = false;
    @Test @StrictTimeout(1) @Order(2)
    void structKlassenleitungSuper()
    {
        Assumptions.assumeTrue(classes);
        try
        {
            StructTests.instanceKlassenleitung();
            StructTests.structKlassenleitungSuper();
        }
        catch (Exception e) { fail(e.getMessage()); }
        klassenleitungSuper = true;
    }

    @Test @StrictTimeout(1) @Order(8)
    void structSchuleModifier()
    {
        Assumptions.assumeTrue(classes && schulleitungSuper && klassenleitungSuper);
        try { StructTests.structSchuleModifier(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    static boolean klasse = false;
    @Test @StrictTimeout(1) @Order(3)
    void structKlasse()
    {
        Assumptions.assumeTrue(classes && klassenleitungSuper);
        try { StructTests.structKlasse(); }
        catch (Exception e) { fail(e.getMessage()); }
        klasse = true;
    }

    static boolean behaveKlasse = false;
    @Test @StrictTimeout(1) @Order(4)
    void behaveKlasse()
    {
        Assumptions.assumeTrue(klasse && klassenleitungSuper);
        try { StructTests.behaveKlasse(); }
        catch (Exception e) { fail(e.getMessage()); }

        behaveKlasse = true;
    }

    @Test @StrictTimeout(1) @Order(5)
    void behaveKlasseKlassenleitung()
    {
        Assumptions.assumeTrue(behaveKlasse && klassenleitungSuper);

        try { StructTests.behaveKlasseKlassenleitung(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    @Test @StrictTimeout(1) @Order(5)
    void behaveDesciption()
    {
        Assumptions.assumeTrue(klassenleitungSuper && schulleitungSuper);
        try { StructTests.behaveBeschreibung(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    @Test @StrictTimeout(1) @Order(6)
    void behaveLieblingslehrer()
    {
        Assumptions.assumeTrue(klassenleitungSuper && schulleitungSuper);
        try { StructTests.behaveLieblingslehrer(); }
        catch (Exception e) { fail(e.getMessage()); }
    }

    @Test @StrictTimeout(1) @Order(7)
    void behaveBeschweren()
    {
        Assumptions.assumeTrue(klassenleitungSuper && schulleitungSuper);
        List<String> errMsgBuilder = new ArrayList<>();

        try { StructTests.behaveBeschwerenKlassenleitung(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.behaveBeschwerenSchulleitung(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { StructTests.behaveBeschwerenLehrkraft(); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        generateErrMsg(errMsgBuilder);
    }
}









07c_Vererbung/07c_Vorlage.zip




src/aufgaben/Lehrkraft.java




    
    
    src/aufgaben/Lehrkraft.java
    
    


src/aufgaben/Lehrkraft.javapackage src.aufgaben;

public class Lehrkraft
{
    private String kuerzel;
    private String rang;
    protected String schule;

    public Lehrkraft(String kuerzel, String rang, String schule)
    {
        this.kuerzel = kuerzel;
        this.rang = rang;
        this.schule = schule;
    }

    public String getBeschreibung()
    {
        return "Lehrkraft " + kuerzel + " hat den Rang " + rang;
    }

    public String getLieblingsklasse()
    {
        return "Keine Lieblingsklasse";
    }
}








src/aufgaben/Schulleitung.java




    
    
    src/aufgaben/Schulleitung.java
    
    


src/aufgaben/Schulleitung.javapackage src.aufgaben;

public class Schulleitung
{

}








src/aufgaben/Klassenleitung.java




    
    
    src/aufgaben/Klassenleitung.java
    
    


src/aufgaben/Klassenleitung.javapackage src.aufgaben;

public class Klassenleitung
{

}








src/aufgaben/Schueler.java




    
    
    src/aufgaben/Schueler.java
    
    


src/aufgaben/Schueler.javapackage src.aufgaben;

public class Schueler
{
    private Lehrkraft lieblingslehrer;

    public String beiWemBeschweren(Lehrkraft lehrer)
    {
        return null;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-07c
     jar
     1.0
     Aufgabe-07c
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07C/mtg2324klasse10bexercise07c-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 eeeffa1b4984d7dd9cdb1da29193bf97f5de5c0d artemis <artemis@vmbhatotia96.in.tum.de> 1719496213 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 eeeffa1b4984d7dd9cdb1da29193bf97f5de5c0d artemis <artemis@vmbhatotia96.in.tum.de> 1719496213 +0200	










.git/refs/heads/main


eeeffa1b4984d7dd9cdb1da29193bf97f5de5c0d










.git/refs/remotes/origin/main


eeeffa1b4984d7dd9cdb1da29193bf97f5de5c0d










.git/ORIG_HEAD


eeeffa1b4984d7dd9cdb1da29193bf97f5de5c0d










.git/objects/pack/pack-30c045e6f688aa7dd8834e1d0a0dd40feab90f49.idx








.git/objects/pack/pack-30c045e6f688aa7dd8834e1d0a0dd40feab90f49.pack


.git/objects/pack/pack-30c045e6f688aa7dd8834e1d0a0dd40feab90f49













.git/FETCH_HEAD


eeeffa1b4984d7dd9cdb1da29193bf97f5de5c0d	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE07C/mtg2324klasse10bexercise07c-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











08a_Arrays/08a_Aufgabenstellung.pdf











08a_Arrays/08a_Loesung.zip




src/aufgaben/Main.java




    
    
    src/aufgaben/Main.java
    
    


src/aufgaben/Main.javapackage src.aufgaben;

public class Main
{
    public static int[] aufgabe1()
    {
        return new int[] {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024};
    }

    public static int[] aufgabe2(int[] array)
    {
        for(int i = 0; i < array.length; i++)
        {
            array[i] = array[i] * 2;
        }
        return array;
    }

    public static int aufgabe3(int[] array)
    {
        return array[0];
    }

    public static int aufgabe4(int[] array)
    {
        return array[array.length - 1];
    }

    public static int aufgabe5(int[] array)
    {
        int sum = 0;
        for(int i = 0; i < array.length; i++)
        {
            sum += array[i];
        }
        return sum;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-08a-Solution
     jar
     1.0
     Aufgabe-08aa Solution
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08A/mtg2324klasse10bexercise08a-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 4d2796da0dc28884e5a45911dbe4b561abb89749 artemis <artemis@vmbhatotia96.in.tum.de> 1719496257 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 4d2796da0dc28884e5a45911dbe4b561abb89749 artemis <artemis@vmbhatotia96.in.tum.de> 1719496257 +0200	










.git/refs/heads/main


4d2796da0dc28884e5a45911dbe4b561abb89749










.git/refs/remotes/origin/main


4d2796da0dc28884e5a45911dbe4b561abb89749










.git/ORIG_HEAD


4d2796da0dc28884e5a45911dbe4b561abb89749










.git/objects/pack/pack-0f3aed05ff00d730959d5a017cd45fb24d1c2cd2.pack


.git/objects/pack/pack-0f3aed05ff00d730959d5a017cd45fb24d1c2cd2













.git/objects/pack/pack-0f3aed05ff00d730959d5a017cd45fb24d1c2cd2.idx








.git/FETCH_HEAD


4d2796da0dc28884e5a45911dbe4b561abb89749	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08A/mtg2324klasse10bexercise08a-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











08a_Arrays/08a_UnitTests.zip




pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-08a-Tests
     jar
     1.0
     Aufgabe 08a Tests
	 
		 UTF-8
         -Dfile.encoding=UTF-8
	
     
         
            
             de.tum.in.ase
             artemis-java-test-sandbox
             1.13.0
        
    
     
         ${project.basedir}/assignment
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08A/mtg2324klasse10bexercise08a-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 5146f16a2c5ab625c98932b92eb06667f44df398 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496264 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 5146f16a2c5ab625c98932b92eb06667f44df398 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496264 +0200	










.git/refs/heads/main


5146f16a2c5ab625c98932b92eb06667f44df398










.git/refs/remotes/origin/main


5146f16a2c5ab625c98932b92eb06667f44df398










.git/ORIG_HEAD


5146f16a2c5ab625c98932b92eb06667f44df398










.git/objects/pack/pack-4bb441c22487f894ccbeb9bd9f05953fc0e8aff4.idx








.git/objects/pack/pack-4bb441c22487f894ccbeb9bd9f05953fc0e8aff4.pack


.git/objects/pack/pack-4bb441c22487f894ccbeb9bd9f05953fc0e8aff4













.git/FETCH_HEAD


5146f16a2c5ab625c98932b92eb06667f44df398	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08A/mtg2324klasse10bexercise08a-tests.git/










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


assignment/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*
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test/aufgaben/ClzHelper.javapackage aufgaben;


import java.lang.reflect.*;
import java.util.Arrays;
import java.util.LinkedList;
import java.util.List;
import java.util.stream.Collectors;

import static aufgaben.TestOptions.instructions;
import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.*;

public class ClzHelper
{
    private Class<?> cla = null;
    private Object obj = null;

    //private List<Constructor<?>> constructors;
    private List<Field> fields;
    private List<Method> methods;

    public ClzHelper(String classPath) throws Exception
    {
        try
        {
            cla = Class.forName(classPath);
        }
        catch (ClassNotFoundException e)
        {
            throw new Exception(String.format("Klasse %s konnte nicht gefunden werden. Überprüfe die erste Zeile mit der package-Anweisung. [7269e84f06]",classPath));
        }
        fields = List.of(cla.getDeclaredFields());
        methods = List.of(cla.getMethods());
        //constructors = List.of(cla.getConstructors());
    }
    public Type getSuperClass(String expected) throws Exception
    {
        if(!(expected.equals(obj.getClass().getGenericSuperclass().getTypeName())))
        {
            String simpleExpected = expected.substring(expected.lastIndexOf(".")+1);
            throw new Exception(String.format("Die Klasse '%s' erbt nicht von '%s'. [05041ba491]",obj.getClass().getSimpleName(),simpleExpected)
                                + (instructions ? String.format("\nDie Verberung wird so implementiert:\n'class %s extends %s {'",obj.getClass().getSimpleName(),simpleExpected) : ""));
        }
        return cla;
    }

    public void createInstance(String s, int i) throws  Exception
    {
        try
        {
            Constructor c = structConstructor("public", String.class, int.class);
            obj = c.newInstance(s,i);
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw e;
            //throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            //        +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void createInstance(Object... args) throws Exception
    {
        try
        {
            if(args.length == 0)
            {
                obj = newInstance(cla);
            }
            else
            {
                obj = newInstance(cla, args);
            }
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void setField(String name, Object value, boolean nonPublic)
    {
        if(nonPublic)
        {
            setValueOfNonPublicAttribute(obj, name, value);
        }
        else
        {
            setValueOfAttribute(obj, name, value);
        }
    }


    public Object getField(String name, boolean nonPublic)
    {
        if(nonPublic)
        {
            return valueForNonPublicAttribute(obj, name);
        }
        return valueForAttribute(obj, name);
    }

    public Object getField(String name, String type, String modifier1, String modifier2)
    {
        Field f = null;
        try
        {
            f = structField(name, type, modifier1, modifier2);
        }
        catch(Throwable e)
        {
            abort(e.getMessage());
        }
        assumeFalse(f == null);

        try
        {
            if(Modifier.isPublic(f.getModifiers()))
            {
                return valueForAttribute(obj, name);
            }
            else
            {
                return valueForNonPublicAttribute(obj, name);
            }
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        fail("Interner Fehler beim Lesen des Attributs " + name + "[2d7daf5f26]. Hieran kannst du nichts ändern, frage deine Lehrkraft!");
        return null;
    }


    public Field structField(String name, String type, String modifier1, String modifier2) throws Exception
    {
        try
        {
            return structField(name, type, modifier1);
        }
        catch(Throwable e)
        {
            if(modifier2 == null)
            {
                throw e;
            }
            return structField(name, type, modifier2);
        }
    }

    public Field structField(String name, String type, String modifier) throws Exception
    {
        String textType = type.equals("java.lang.String") ? "String" : type;

        String howToField = String.format("\nDas Attribut '%s' wird so implementiert:\n'%s %s %s;'",name,modifier,textType,name);

        Field f = null;
        try { f = fields.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (f == null)
        {
            throw new Exception(String.format("Das Attribut '%s.%s' fehlt. [9eed463070]",cla.getSimpleName(),name)
            + (instructions ? howToField : ""));
        }
        else
        {
            if(!f.getType().getTypeName().equals(type))
            {
                throw new Exception(String.format("Das Attribut '%s' hat den falschen Typ: %s [2e3339d5c4]",name,f.getType().getSimpleName(),textType)
                        + (instructions ? howToField : ""));
            }
            if(!Modifier.toString(f.getModifiers()).equals(modifier))
            {
                throw new Exception(String.format("Der Zugriffsmodifizierer des Attributs '%s' ist falsch: %s [9670f37af7]",name,Modifier.toString(f.getModifiers()))
                        + (instructions ? howToField : ""));
            }
        }
        return f;
    }

    public Method structMethod(String name, String returnType, String modifier, Class<?>... paramTypes) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        Method m = null;
        //Method m = null;
        try { m = methods.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        String howToKopf = (instructions ? String.format("\nDer Methodenkopf wird so implementiert:" +
                "\n'%s %s %s(<%d Parameter wie im Klassendiagramm>)'",modifier,returnType,name,paramTypes.length) : "");


        if (m == null)
        {
            throw new Exception(String.format("Die Methode '%s' fehlt. Hast du den Methodennamen richtig geschrieben? [98192a5c8a]",name));
        }
        if(!m.getGenericReturnType().getTypeName().equals(returnType))
        {
            errMsgBuilder.add(String.format("Der Rückgabetyp der Methode '%s' ist falsch: %s [b6db768a4b]",name,m.getGenericReturnType().getTypeName())
                    + howToKopf);
        }
        if(!Modifier.toString(m.getModifiers()).equals(modifier))
        {
            errMsgBuilder.add(String.format("Der Zugriffsmodifizierer der Methode '%s' ist falsch: %s [3790ec9f31]",name,Modifier.toString(m.getModifiers()))
                    + howToKopf);
        }


        for(int i=0; i<paramTypes.length; i++)
        {
            if(m.getParameterTypes().length < i+1)
            {
                errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [ea4797dbc1]",name)+ howToKopf);
                break;
            }
            if(!m.getParameterTypes()[i].getTypeName().equals(paramTypes[i].getTypeName()))
            {
                errMsgBuilder.add(String.format("Der Typ des %d. Parameters der Methode '%s' ist falsch: %s [1c8daa855e]",i+1,name,m.getParameterTypes()[i].getTypeName(),paramTypes[i].getName())
                + (instructions ? String.format("\nVerwende stattdessen '%s'",paramTypes[i].getSimpleName()) : ""));
            }
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
        return m;
    }
    public Object invoke(String name, String returnType, String modifier, Object... args)
    {
        try
        {
            if(args.length == 0)
            {
                Method m = structMethod(name, returnType, modifier);
                return invokeMethod(obj, m);
            }
            Method m = structMethod(name, returnType, modifier, convertToClassArray(args));
            return invokeMethod(obj,m,args);
        }
        catch (Exception e)
        {
            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [890f5c69af] " +
                    "\nDies liegt meistens an einem Laufzeitfehler. Versuche folgende Fehlermeldung zu verstehen: \n",name)+e.getMessage());
        }
        return null;
    }

    public Constructor<?> structConstructor(String modifier, Class<?>... args) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        //Method m = null;
        //Method m = null;
        //try { m = constructors.stream().map(x -> x.getGenericParameterTypes() .getName().equals(name)).findFirst().get(); } catch (Exception e) { }


        Constructor ctr = null;
        try
        {
            if (modifier.equals("public"))
            {
                ctr = getConstructor(cla, args);
            }
            else
            {
                ctr = getNonPublicConstructor(cla, args);
            }
            if(ctr == null)
            {
                throw new Exception();
            }
        }
        catch (Exception e)
        {
            String types = Arrays.stream(args).map(x -> x.getName()).collect(Collectors.joining(", "));
            throw new Exception("In der Klasse %s konnte kein %s Konstruktor mit den Parametern-Typen %s gefunden werden. [890f5c69af]".formatted(cla.getSimpleName(), modifier, types));
        }
        return ctr;
    }

    public Object getObj()
    {
        return obj;
    }
    public void setObject(Object obj)
    {
        this.obj = obj;
    }
    private Class<?>[] convertToClassArray(Object... args)
    {
        Class<?>[] classes = new Class<?>[args.length];
        for (int i = 0; i < args.length; i++)
        {
            classes[i] = args[i].getClass();
            if(classes[i].equals(Integer.class))
            {
                classes[i] = int.class;
            }
            else if(classes[i].equals(Float.class))
            {
                classes[i] = float.class;
            }
            else if(classes[i].equals(Double.class))
            {
                classes[i] = double.class;
            }
            else if(classes[i].equals(Boolean.class))
            {
                classes[i] = boolean.class;
            }
        }
        return classes;
    }

    public void getterSetterTest(String setterName, String getterName, Object[] values) throws Exception
    {
        for(Object expected : values)
        {
            this.invoke(setterName, "void", "public", expected);
            Object actual = this.invoke(getterName, Object.class.getTypeName(), "public");
            if(actual == null || !actual.equals(expected))
            {
                throw new Exception(String.format("Der Setter '%s()' setzt das Attribut nicht korrekt oder der Getter '%s()' gibt nicht den Attributwert zurück. [c1012a57b3]",setterName,getterName));
            }
        }
    }


    /**
     * Compares the return value of a getter with the value of the attribute. Does not check for null values of the attribute.
     * Make sure the attribute has been implemented properly.
     */
    public void getterTest(String getterName, String attributeName, Object expected) throws Exception
    {
        setField(attributeName, expected, true);
        assumeTrue(expected == getField(attributeName, true));
        //Object actual = invoke(getterName, Object.class.getTypeName(), "public");

        Object actual = invokeMethod(obj,getterName);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Getter '%s()' gibt nicht den Wert des Attributs '%s' zurück. [18f094d95a])", getterName, attributeName)
            +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                    "public %s %s() {" +
                    "\n    return %s;" +
                    "\n}",
                    convertToClassArray(expected)[0].getSimpleName(),getterName,attributeName) : ""));
        }
    }

    public void setterTest(String setterName, String attributeName, Object expected) throws Exception
    {
        invoke(setterName, "void", "public", expected);
        Object actual = getField(attributeName, true);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Setter '%s()' setzt den Wert des Attributs '%s' nicht korrekt. [6f82e11343]", setterName, attributeName)
                    +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                            "public void %s(%s wert) {" +
                            "\n    %s = wert;" +
                            "\n}",
                    setterName,convertToClassArray(expected)[0].getSimpleName(),attributeName) : ""));
        }
    }
}
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test/aufgaben/TestOptions.javapackage aufgaben;

public class TestOptions
{
    public static final boolean instructions = true;
}
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test/aufgaben/MockMain.javapackage aufgaben;

public class MockMain
{
    public static int[] aufgabe1()
    {
        return new int[] {1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024};
    }

    public static int[] aufgabe2(int[] array)
    {
        for(int i = 0; i < array.length; i++)
        {
            array[i] = array[i] * 2;
        }
        return array;
    }

    public static int aufgabe3(int[] array)
    {
        return array[0];
    }

    public static int aufgabe4(int[] array)
    {
        return array[array.length - 1];
    }

    public static int aufgabe5(int[] array)
    {
        int sum = 0;
        for(int i = 0; i < array.length; i++)
        {
            sum += array[i];
        }
        return sum;
    }
}
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test/aufgaben/TestManager.javapackage aufgaben;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import org.junit.jupiter.api.MethodOrderer;
import org.junit.jupiter.api.Order;
import org.junit.jupiter.api.Test;
import org.junit.jupiter.api.TestMethodOrder;

import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
import java.util.Random;

import static aufgaben.TestOptions.instructions;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.assumeTrue;

/**
 * @author Stephan Krusche (krusche@in.tum.de)
 * @version 5.1 (11.06.2021)
 */
@Public
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
@TestMethodOrder(MethodOrderer.OrderAnnotation.class)
class TestManager
{
    static ClzHelper clzHelper;
    static Random ran = new Random();

    static void generateErrMsg(List<String> errMsgBuilder)
    {
        if (!errMsgBuilder.isEmpty())
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }

    static boolean compareArraysOneToShort(int[] actual, int[] expected)
    {
        if(actual.length == expected.length)
        {
            for(int i=0; i < actual.length; i++)
            {
                if(actual[i] != expected[i])
                {
                    return false;
                }
            }
        }
        return true;
    }
    static void compareArrays(int[] actual, int[] expected, int exerciseNr)
    {
        List<String> errMsgBuilder = new ArrayList<>();
        if(actual == null)
        {
            fail("Es wird kein Array zurückgegeben. [e80a2fc0b9]" +
                    (instructions ? "\nErsetze 'null' in der Vorlage mit 'new int[] {...}'" : ""));
        }

        if(actual.length == 0 && expected.length != 0)
        {
            fail("Es wird ein leeres Array zurückgegeben. [c5bc30f6d2]" +
                    (instructions ? "\nTrage in den geschweiften Klammern die Werte mit Komma getrennt ein: 'new int[] {1, 2, ...}'" : ""));
        }

        if(actual.length != expected.length)
        {
            String msg = "Die Länge des Arrays ist nicht korrekt. [e80a2fc0b9]";
            if(exerciseNr == 1)
            {
                errMsgBuilder.add(msg +
                        (instructions ? "\nIn den geschweiften Klammern müssen genau die 11 ersten Zweierpotenzen (beginnend bei 2^0 stehen." : ""));
            }
            else if(exerciseNr == 2)
            {
                errMsgBuilder.add(msg +
                        (instructions ? "\nVerändere nicht die Länge des Arrays, sondern nur die einzelnen Werte." : ""));
                generateErrMsg(errMsgBuilder);
            }
        }

        if(actual.length + 1 == expected.length)
        {
            if(compareArraysOneToShort(actual, Arrays.copyOfRange(expected, 0, actual.length)))
            {
                errMsgBuilder.add("Dem zurückgegebenen Array fehlt das letzte Element. [aeb81c721a]" +
                        (instructions ? "\nErgänze als letztes Element '1024'" : ""));
            }
            if(compareArraysOneToShort(actual, Arrays.copyOfRange(expected, 1, expected.length)))
            {
                errMsgBuilder.add("Dem zurückgegebenen Array fehlt das erste Element. [3b371f51e8]" +
                        (instructions ? "\nErgänze als erstes Element '1'" : ""));
            }
            generateErrMsg(errMsgBuilder);
        }

        for(int i = 0; i < actual.length && i < expected.length; i++)
        {
            if(actual[i] != expected[i])
            {
                errMsgBuilder.add("Das " + (i+1) + ". Element des Arrays ist nicht korrekt. [e6a4ed1769]" +
                        (instructions ? "\nDas " + (i+1) + ". Element des Arrays muss im überprüften Beispiel sein: " + expected[i] + "\nIn deiner Abgabe ist es: " +actual[i] : ""));
            }
        }
        generateErrMsg(errMsgBuilder);
    }

    static boolean struct = false;
    @Test @StrictTimeout(1) @Order(1)
    void struct()
    {
        List<String> errMsgBuilder = new ArrayList<>();

        try { clzHelper = new ClzHelper("src.aufgaben.Main"); }
        catch (Exception e) { fail(e.getMessage()); }

        try { clzHelper.structMethod("aufgabe1","int[]","public static"); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("aufgabe2","int[]","public static", int[].class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("aufgabe3","int","public static", int[].class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("aufgabe4","int","public static", int[].class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("aufgabe5","int","public static", int[].class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        generateErrMsg(errMsgBuilder);
        struct = true;
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA1()
    {
        if(!struct) { fail("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }


        int[] actual = (int[])clzHelper.invoke("aufgabe1","int[]","public static");
        int[] expected = MockMain.aufgabe1();

        if(actual == null)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }


        compareArrays(actual, expected, 1);
    }


    @Test @StrictTimeout(1) @Order(2)
    void testA2()
    {
        if(!struct) { fail("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        int[] array = new int[50];
        for(int i=0; i < 50; i++)
        {
            int x = ran.nextInt(2000)-1000;
            while(x == -1)
            {
                x = ran.nextInt(2000)-1000;
            }
            array[i] = x;
        }

        int[] actual = (int[])clzHelper.invoke("aufgabe2","int[]","public static", array);
        int[] expected = MockMain.aufgabe2(array);

        if(actual == null)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }

        compareArrays(actual, expected,2);
    }
    @Test @StrictTimeout(1) @Order(2)
    void testA2_simple()
    {
        if(!struct) { fail("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        int[] array = new int[0];

        int[] actual = (int[])clzHelper.invoke("aufgabe2","int[]","public static", array);
        int[] expected = MockMain.aufgabe2(array);

        if(actual == null)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }

        compareArrays(actual, expected,2);
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA3()
    {
        if(!struct) { fail("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        int[] array = new int[50];
        for(int i=0; i < 50; i++)
        {
            int x = ran.nextInt(2000)-1000;
            while(x == -1)
            {
                x = ran.nextInt(2000)-1000;
            }
            array[i] = x;
        }

        int actual = -1;
        try
        {
            actual = (int) clzHelper.invoke("aufgabe3", "int", "public static", array);
        }
        catch(IndexOutOfBoundsException e)
        {
            fail("Du versuchst auf einen Index zuzugreifen, den es im Array nicht gibt. [231dec504f]" +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
        int expected = array[0];

        if(expected == actual)
        {
            return;
        }

        if(actual == -1)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(actual == array[1])
        {
            fail("Es wird das zweite Element des Arrays zurückgegeben. [370f883527]" +
                    (instructions ? "\nDas erste Element gibst du so zurück:\nreturn array[0];" : ""));
        }

        if(actual != expected)
        {
            fail("Das erste Element des Arrays wird nicht korrekt zurückgegeben. [82948cb81f]" +
                    (instructions ? "\nDas erste Element gibst du so zurück:\nreturn array[0];" : ""));
        }
    }
    @Test @StrictTimeout(1) @Order(2)
    void testA4()
    {
        if(!struct) { fail("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        int[] array = new int[50];
        for(int i=0; i < 50; i++)
        {
            int x = ran.nextInt(2000)-1000;
            while(x == -1)
            {
                x = ran.nextInt(2000)-1000;
            }
            array[i] = x;
        }

        int actual = -1;
        try
        {
            actual = (int) clzHelper.invoke("aufgabe4", "int", "public static", array);
        }
        catch(IndexOutOfBoundsException e)
        {
            fail("Du versuchst auf einen Index zuzugreifen, den es im Array nicht gibt. [231dec504f]" +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
        int expected = array[array.length - 1];


        if(actual == -1)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(expected == actual)
        {
            return;
        }

        if(actual == array[0])
        {
            fail("Es wird das erste Element des Arrays zurückgegeben. [885aaecdef]" +
                    (instructions ? "\nDas letzte Element gibst du so zurück:\nreturn array[array.length-1];" : ""));
        }
        if(actual == array[1])
        {
            fail("Es wird das zweite Element des Arrays zurückgegeben. [4ce70433c8]" +
                    (instructions ? "\nDas letzte Element gibst du so zurück:\nreturn array[array.length-1];" : ""));
        }

        if(actual != expected)
        {
            fail("Das letzte Element des Arrays wird nicht korrekt zurückgegeben. [43a12f6a23]" +
                    (instructions ? "\nDas letzte Element gibst du so zurück:\nreturn array[array.length-1];" : ""));
        }
    }
    @Test @StrictTimeout(1) @Order(2)
    void testA5()
    {
        if(!struct) { fail("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        int[] array = new int[50];
        for(int i=0; i < 50; i++)
        {
            int x = ran.nextInt(2000)-1000;
            while(x == -1)
            {
                x = ran.nextInt(2000)-1000;
            }
            array[i] = x;
        }

        int actual = -1;
        try
        {
            actual = (int) clzHelper.invoke("aufgabe5", "int", "public static", array);
        }
        catch(IndexOutOfBoundsException e)
        {
            fail("Du versuchst auf einen Index zuzugreifen, den es im Array nicht gibt. [231dec504f]" +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
        int expected = MockMain.aufgabe5(array);


        if(actual == -1)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }


        if(expected == actual)
        {
            return;
        }

        if(actual == array[0])
        {
            fail("Es wird das erste Element des Arrays zurückgegeben. [b24700ef46]" +
                    (instructions ? "\nGib die Summe aller Elemente im Array zurück. Hierfür brauchst du so eine For-Schleife: \n" +
                            "int summe = 0;\nfor(int i=0; i<array.length; i++) {\n    summe += array[i];\n}" : ""));
        }
        if(actual == array[array.length-1])
        {
            fail("Es wird das letzte Element des Arrays zurückgegeben. [07412a10f8]" +
                    (instructions ? "\nGib die Summe aller Elemente im Array zurück. Hierfür brauchst du eine For-Schleife: \n" +
                            "int summe = 0;\nfor(int i=0; i<array.length; i++) {\n    summe += array[i];\n}" : ""));
        }

        if(actual != expected)
        {
            fail("Die Summe aller Elemente des Arrays wird nicht korrekt zurückgegeben. Hast du vielleicht das erste oder letzte Elemente vergessen? [43038fa243]" +
                    (instructions ? "\nGib die Summe aller Elemente im Array zurück. Hierfür brauchst du eine For-Schleife: \n" +
                            "int summe = 0;\nfor(int i=0; i<array.length; i++) {\n    summe += array[i];\n}" : ""));
        }
    }
}
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src/aufgaben/Main.java




    
    
    src/aufgaben/Main.java
    
    


src/aufgaben/Main.javapackage src.aufgaben;

public class Main
{
    public static int[] aufgabe1()
    {
        // TODO
        return null;
    }

    public static int[] aufgabe2(int[] array)
    {
        // TODO
        return null;
    }

    public static int aufgabe3(int[] array)
    {
        // TODO
        return -1;
    }

    public static int aufgabe4(int[] array)
    {
        // TODO
        return -1;
    }

    public static int aufgabe5(int[] array)
    {
        // TODO
        return -1;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-08a
     jar
     1.0
     Aufgabe-08aa
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08A/mtg2324klasse10bexercise08a-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 70ce3eb6ad6c7c08a28abfc10ce56fa7949b600b artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496244 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 70ce3eb6ad6c7c08a28abfc10ce56fa7949b600b artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496244 +0200	










.git/refs/heads/main


70ce3eb6ad6c7c08a28abfc10ce56fa7949b600b










.git/refs/remotes/origin/main


70ce3eb6ad6c7c08a28abfc10ce56fa7949b600b










.git/ORIG_HEAD


70ce3eb6ad6c7c08a28abfc10ce56fa7949b600b










.git/objects/pack/pack-075ec7f62ea4789ca7130a22dfd985bfdc8e3cb8.pack


.git/objects/pack/pack-075ec7f62ea4789ca7130a22dfd985bfdc8e3cb8













.git/objects/pack/pack-075ec7f62ea4789ca7130a22dfd985bfdc8e3cb8.idx








.git/FETCH_HEAD


70ce3eb6ad6c7c08a28abfc10ce56fa7949b600b	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08A/mtg2324klasse10bexercise08a-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar
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src/aufgaben/Main.java




    
    
    src/aufgaben/Main.java
    
    


src/aufgaben/Main.javapackage src.aufgaben;

public class Main
{
    public static Schueler[] schulklasseErstellen()
    {
        return new Schueler[] { new Schueler("Tick"), new Schueler("Trick"), new Schueler("Track") };
    }

    public static Schueler[] anwesenheitErfassen(Schueler[] array)
    {
        for(int i=0; i < array.length; i++)
        {
            if(i % 2 == 0)
            {
                //array[i] = new Schueler("Paul");
                array[i].setAnwesend(true);
            }
        }
        return array;
    }


    public static Schueler getSchuelerMitNr(Schueler[] array, int nummer)
    {
        if(array.length < nummer || nummer < 1)
        {
            return null;
        }
        return array[nummer-1];
    }

    public static Schueler getMittlerenSchueler(Schueler[] array)
    {
        return array[array.length / 2];
    }

    public static int getAnzahlAnwesend(Schueler[] array)
    {
        int sum = 0;
        for(int i = 0; i < array.length; i++)
        {
            if(array[i].getAnwesend())
            {
                sum++;
            }
        }
        return sum;
    }
}








src/aufgaben/Schueler.java




    
    
    src/aufgaben/Schueler.java
    
    


src/aufgaben/Schueler.javapackage src.aufgaben;

import java.util.Objects;

public class Schueler
{
    private String name;
    private boolean anwesend;

    public Schueler(String name)
    {
        this.name = name;
        this.anwesend = false;
    }

    public String getName()
    {
        return name;
    }

    public void setAnwesend(boolean anwesend)
    {
        this.anwesend = anwesend;
    }

    public boolean getAnwesend()
    {
        return anwesend;
    }





    // AUF KEINEN FALL BEARBEITEN!
    public boolean equals(Object o)
    {
        if(o==null) { return false; }
        if(o==this) { return true; }
        if(o instanceof Schueler s)
        {
            boolean bName = Objects.equals(this.name, s.name);
            boolean bAnwesend = this.anwesend == s.anwesend;
            return bName && bAnwesend;
        }
        return false;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-08b-Solution
     jar
     1.0
     Aufgabe-08b Solution
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08B/mtg2324klasse10bexercise08b-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 959eb2511a7cb295510287d7880098566809a8c3 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496287 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 959eb2511a7cb295510287d7880098566809a8c3 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496287 +0200	










.git/refs/heads/main


959eb2511a7cb295510287d7880098566809a8c3










.git/refs/remotes/origin/main


959eb2511a7cb295510287d7880098566809a8c3










.git/ORIG_HEAD


959eb2511a7cb295510287d7880098566809a8c3










.git/objects/pack/pack-c9b07dfbfcd0e476effe914c8f31b192541a1675.idx








.git/objects/pack/pack-c9b07dfbfcd0e476effe914c8f31b192541a1675.pack


.git/objects/pack/pack-c9b07dfbfcd0e476effe914c8f31b192541a1675













.git/FETCH_HEAD


959eb2511a7cb295510287d7880098566809a8c3	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08B/mtg2324klasse10bexercise08b-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











08b_Arrays/08b_UnitTests.zip




pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-08b---Gruppe-B-Tests
     jar
     1.0
     Aufgabe 08b - Gruppe B Tests
	 
		 UTF-8
         -Dfile.encoding=UTF-8
	
     
         
            
             de.tum.in.ase
             artemis-java-test-sandbox
             1.13.0
        
    
     
         ${project.basedir}/assignment
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08B/mtg2324klasse10bexercise08b-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 7149b6b999531e799292410b3bcb755cc786154f artemis <artemis@vmbhatotia96.in.tum.de> 1719496295 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 7149b6b999531e799292410b3bcb755cc786154f artemis <artemis@vmbhatotia96.in.tum.de> 1719496295 +0200	










.git/refs/heads/main


7149b6b999531e799292410b3bcb755cc786154f










.git/refs/remotes/origin/main


7149b6b999531e799292410b3bcb755cc786154f










.git/ORIG_HEAD


7149b6b999531e799292410b3bcb755cc786154f










.git/objects/pack/pack-64b515a3153943dae9e5e3e44ca85bbd4004016e.pack


.git/objects/pack/pack-64b515a3153943dae9e5e3e44ca85bbd4004016e













.git/objects/pack/pack-64b515a3153943dae9e5e3e44ca85bbd4004016e.idx








.git/FETCH_HEAD


7149b6b999531e799292410b3bcb755cc786154f	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08B/mtg2324klasse10bexercise08b-tests.git/










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


assignment/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*










test/aufgaben/ArrayHelper.java




    
    
    test/aufgaben/ArrayHelper.java
    
    


test/aufgaben/ArrayHelper.javapackage aufgaben;

import src.aufgaben.Schueler;

import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
import java.util.Random;

import static aufgaben.TestOptions.instructions;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.abort;

public class ArrayHelper
{

    private static final String[] names = {
            "Liam", "Emma", "Noah", "Olivia", "William", "Ava", "James", "Isabella", "Oliver",
            "Sophia", "Benjamin", "Charlotte", "Elijah", "Mia", "Lucas", "Amelia", "Mason",
            "Harper", "Logan", "Evelyn", "Alexander", "Abigail", "Ethan", "Emily", "Jacob",
            "Elizabeth", "Michael", "Sofia", "Daniel", "Avery", "Henry", "Ella", "Jackson",
            "Madison", "Sebastian", "Scarlett", "Aiden", "Victoria", "Matthew", "Aria",
            "Samuel", "Grace", "David", "Chloe", "Joseph", "Camila", "Carter", "Penelope",
            "Owen", "Riley", "Wyatt", "Layla", "John", "Lillian", "Jack", "Nora", "Luke",
            "Zoey", "Jayden", "Mila", "Dylan", "Aubrey", "Grayson", "Hannah", "Levi",
            "Lily", "Isaac", "Addison", "Gabriel", "Eleanor", "Julian", "Natalie", "Mateo",
            "Luna", "Anthony", "Savannah", "Jaxon", "Brooklyn", "Lincoln", "Leah", "Joshua",
            "Zoe", "Christopher", "Stella", "Andrew", "Hazel", "Theodore", "Ellie", "Caleb",
            "Paisley", "Ryan", "Audrey", "Asher", "Skylar", "Nathan", "Violet", "Thomas",
            "Claire", "Leo"
    };

    static void generateErrMsg(List<String> errMsgBuilder)
    {
        if (!errMsgBuilder.isEmpty())
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }
    static boolean compareArraysOneToShort(Object[] actual, Object[] expected)
    {
        //TODO: Replace == by equals
        if(actual.length == expected.length)
        {
            for(int i=0; i < actual.length; i++)
            {
                if(actual[i] != expected[i])
                {
                    return false;
                }
            }
        }
        return true;
    }
    static void compareArrays(Object[] actual, Object[] expected)
    {
        List<String> errMsgBuilder = new ArrayList<>();
        if(actual == null)
        {
            fail("Es wird kein Array zurückgegeben. [e80a2fc0b9]" +
                    (instructions ? "\nErsetze 'null' in der Vorlage mit 'new Schueler[] {...}'" : ""));
        }

        if(actual.length == 0 && expected.length != 0)
        {
            fail("Es wird ein leeres Array zurückgegeben. [c5bc30f6d2]" +
                    (instructions ? "\nTrage in den geschweiften Klammern die Werte mit Komma getrennt ein: 'new Schueler[] {new Schueler(...), new Schueler(...), ... }'" : ""));
        }

        if(actual.length != expected.length)
        {
            errMsgBuilder.add("Die Länge des Arrays ist nicht korrekt. [e80a2fc0b9]" +
                    (instructions ? "\n" : ""));
        }

        if(actual.length + 1 == expected.length)
        {
            if(compareArraysOneToShort(actual, Arrays.copyOfRange(expected, 0, actual.length-1)))
            {
                errMsgBuilder.add("Dem zurückgegebenen Array fehlt das letzte Element. [aeb81c721a]" +
                        (instructions ? "\nErgänze als letztes Element '1024'" : ""));
            }
            if(compareArraysOneToShort(actual, Arrays.copyOfRange(expected, 1, expected.length)))
            {
                errMsgBuilder.add("Dem zurückgegebenen Array fehlt das erste Element. [3b371f51e8]" +
                        (instructions ? "\nErgänze als erstes Element '1'" : ""));
            }
            generateErrMsg(errMsgBuilder);
        }

        for(int i = 0; i < actual.length && i < expected.length; i++)
        {
            if(!expected[i].equals(actual[i]))
            {
                errMsgBuilder.add("Das " + (i+1) + ". Element des Arrays ist nicht korrekt. [e6a4ed1769]" +
                        (instructions ? "\nDas " + (i+1) + ". Element des Arrays muss sein: " + expected[i] : ""));
            }
        }
        generateErrMsg(errMsgBuilder);
    }

    static Schueler[] randomSchuelerArray(int length)
    {
        Random ran = new Random();
        Schueler[] array = new Schueler[length];
        for(int i=0; i < array.length; i++)
        {
            int index = ran.nextInt(names.length);
            array[i] = new Schueler(names[index]);
        }
        return array;
    }

    static void helperA3(Schueler[] array, int nr, ClzHelper clzHelper)
    {
        Schueler actual = null;
        try
        {
            actual = (Schueler) clzHelper.invoke("getSchuelerMitNr", "src.aufgaben.Schueler", "public static", array, nr);
        }
        catch(IndexOutOfBoundsException e)
        {
            fail(String.format("Es wird versucht, auf einen Index zuzugreifen, den es im Array nicht gibt: %s [a03c8adcae]", e.getMessage()) +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'.\nBeachte außerdem, dass der Parameter die Nummer in der Klassenliste (beginnend mit 1) enthält. Die Überprüfung kannst du z.B. so machen: \n" +
                            "if(index < 0 || index >= array.length) {\n    return null;\n}" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }

        Schueler expected = MockMain.getSchuelerMitNr(array, nr);

        if(expected == null)
        {
            if(actual == null)
            {
                return;
            }
            else
            {
                fail("Es wird ein Objekt zurückgegeben, obwohl es keines geben sollte. Z.B. weil die Nummer für die Klassenliste zu klein oder zu groß ist. [efb44a3e9a]");
            }
        }

        if(actual == null)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(expected.equals(actual))
        {
            return;
        }



        // TODO: Die Meldungen sind natürlich Quatsch!
        if(nr < array.length &&  actual.equals(array[nr]))
        {
            fail("Es wird ein falsches Element des Arrays zurückgegeben.\nBeachte, dass der Parameter die Nummer in der Klassenliste (beginnend bei 1) enthält. [385e09f714]" +
                    (instructions ? "\nDie Nummer wandelst du so in einen Index um und gibst das korrekte Element zurück:\nreturn array[nummer-1];" : ""));
        }

        if(!actual.equals(expected))
        {
            fail("Es wird ein falsches Element des Arrays zurückgegeben. [dde0a65b3b]" +
                    (instructions ? "\nDas korrekte Element gibst du so zurück:\nreturn array[nummer-1];" : ""));
        }
    }
}








test/aufgaben/ClzHelper.java




    
    
    test/aufgaben/ClzHelper.java
    
    


test/aufgaben/ClzHelper.javapackage aufgaben;


import java.lang.reflect.*;
import java.util.Arrays;
import java.util.LinkedList;
import java.util.List;
import java.util.stream.Collectors;

import static aufgaben.TestOptions.instructions;
import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.*;

public class ClzHelper
{
    private Class<?> cla = null;
    private Object obj = null;

    //private List<Constructor<?>> constructors;
    private List<Field> fields;
    private List<Method> methods;

    public ClzHelper(String classPath) throws Exception
    {
        try
        {
            cla = Class.forName(classPath);
        }
        catch (ClassNotFoundException e)
        {
            throw new Exception(String.format("Klasse %s konnte nicht gefunden werden. Überprüfe die erste Zeile mit der package-Anweisung. [7269e84f06]",classPath));
        }
        fields = List.of(cla.getDeclaredFields());
        methods = List.of(cla.getMethods());
        //constructors = List.of(cla.getConstructors());
    }
    public Type getSuperClass(String expected) throws Exception
    {
        if(!(expected.equals(obj.getClass().getGenericSuperclass().getTypeName())))
        {
            String simpleExpected = expected.substring(expected.lastIndexOf(".")+1);
            throw new Exception(String.format("Die Klasse '%s' erbt nicht von '%s'. [05041ba491]",obj.getClass().getSimpleName(),simpleExpected)
                                + (instructions ? String.format("\nDie Verberung wird so implementiert:\n'class %s extends %s {'",obj.getClass().getSimpleName(),simpleExpected) : ""));
        }
        return cla;
    }

    public void createInstance(String s, int i) throws  Exception
    {
        try
        {
            Constructor c = structConstructor("public", String.class, int.class);
            obj = c.newInstance(s,i);
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw e;
            //throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            //        +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void createInstance(Object... args) throws Exception
    {
        try
        {
            if(args.length == 0)
            {
                obj = newInstance(cla);
            }
            else
            {
                obj = newInstance(cla, args);
            }
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void setField(String name, Object value, boolean nonPublic)
    {
        if(nonPublic)
        {
            setValueOfNonPublicAttribute(obj, name, value);
        }
        else
        {
            setValueOfAttribute(obj, name, value);
        }
    }


    public Object getField(String name, boolean nonPublic)
    {
        if(nonPublic)
        {
            return valueForNonPublicAttribute(obj, name);
        }
        return valueForAttribute(obj, name);
    }

    public Object getField(String name, String type, String modifier1, String modifier2)
    {
        Field f = null;
        try
        {
            f = structField(name, type, modifier1, modifier2);
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        assumeFalse(f == null);

        try
        {
            if(Modifier.isPublic(f.getModifiers()))
            {
                return valueForAttribute(obj, name);
            }
            else
            {
                return valueForNonPublicAttribute(obj, name);
            }
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        fail("Interner Fehler beim Lesen des Attributs " + name + "[2d7daf5f26]. Hieran kannst du nichts ändern, frage deine Lehrkraft!");
        return null;
    }


    public Field structField(String name, String type, String modifier1, String modifier2) throws Exception
    {
        try
        {
            return structField(name, type, modifier1);
        }
        catch(Throwable e)
        {
            if(modifier2 == null)
            {
                throw e;
            }
            return structField(name, type, modifier2);
        }
    }

    public Field structField(String name, String type, String modifier) throws Exception
    {
        String textType = type.equals("java.lang.String") ? "String" : type;

        String howToField = String.format("\nDas Attribut '%s' wird so implementiert:\n'%s %s %s;'",name,modifier,textType,name);

        Field f = null;
        try { f = fields.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (f == null)
        {
            throw new Exception(String.format("Das Attribut '%s.%s' fehlt. [9eed463070]",cla.getSimpleName(),name)
            + (instructions ? howToField : ""));
        }
        else
        {
            if(!f.getType().getTypeName().equals(type))
            {
                throw new Exception(String.format("Das Attribut '%s' hat den falschen Typ: %s [2e3339d5c4]",name,f.getType().getSimpleName(),textType)
                        + (instructions ? howToField : ""));
            }
            if(!Modifier.toString(f.getModifiers()).equals(modifier))
            {
                throw new Exception(String.format("Der Zugriffsmodifizierer des Attributs '%s' ist falsch: %s [9670f37af7]",name,Modifier.toString(f.getModifiers()))
                        + (instructions ? howToField : ""));
            }
        }
        return f;
    }

    public Method structMethod(String name, String returnType, String modifier, Class<?>... paramTypes) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        Method m = null;
        //Method m = null;
        try { m = methods.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        String howToKopf = (instructions ? String.format("\nDer Methodenkopf wird so implementiert:" +
                "\n'%s %s %s(<%d Parameter wie im Klassendiagramm>)'",modifier,returnType,name,paramTypes.length) : "");


        if (m == null)
        {
            throw new Exception(String.format("Die Methode '%s' fehlt. Hast du den Methodennamen richtig geschrieben? [98192a5c8a]",name));
        }
        if(!m.getGenericReturnType().getTypeName().equals(returnType))
        {
            errMsgBuilder.add(String.format("Der Rückgabetyp der Methode '%s' ist falsch: %s [b6db768a4b]",name,m.getGenericReturnType().getTypeName())
                    + howToKopf);
        }
        if(!Modifier.toString(m.getModifiers()).equals(modifier))
        {
            errMsgBuilder.add(String.format("Der Zugriffsmodifizierer der Methode '%s' ist falsch: %s [3790ec9f31]",name,Modifier.toString(m.getModifiers()))
                    + howToKopf);
        }


        for(int i=0; i<paramTypes.length; i++)
        {
            if(m.getParameterTypes().length < i+1)
            {
                errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [ea4797dbc1]",name)+ howToKopf);
                break;
            }
            if(!m.getParameterTypes()[i].getTypeName().equals(paramTypes[i].getTypeName()))
            {
                errMsgBuilder.add(String.format("Der Typ des %d. Parameters der Methode '%s' ist falsch: %s [1c8daa855e]",i+1,name,m.getParameterTypes()[i].getTypeName(),paramTypes[i].getName())
                + (instructions ? String.format("\nVerwende stattdessen '%s'",paramTypes[i].getSimpleName()) : ""));
            }
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
        return m;
    }
    public Object invoke(String name, String returnType, String modifier, Object... args)
    {
        try
        {
            if(args.length == 0)
            {
                Method m = structMethod(name, returnType, modifier);
                return m.invoke(obj);// invokeMethod(obj, m);
            }
            Method m = structMethod(name, returnType, modifier, convertToClassArray(args));
            return m.invoke(obj,args);
            //return invokeMethod(obj,m,args);
        }
        catch (Exception e)
        {
            if(e.getCause() instanceof IndexOutOfBoundsException)
            {
                throw (IndexOutOfBoundsException)e.getCause();
            }

            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [890f5c69af] " +
                    "\nDies liegt meistens an einem Laufzeitfehler. Versuche folgende Fehlermeldung zu verstehen: \n",name)+e.getMessage());
        }
        return null;
    }

    /*public Object invoke(String name, String returnType, String modifier, Object arg)
    {
        try
        {
            Method m = structMethod(name, returnType, modifier, arg.getClass());
            return m.invoke(obj,arg);
            //return invokeMethod(obj,m,arg);
        }
        catch (Exception e)
        {
            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [] " +
                    "\nDies liegt meistens an einem Laufzeitfehler. Versuche folgende Fehlermeldung zu verstehen: \n",name)+e.getMessage());
        }
        return null;
    }*/

    public Constructor<?> structConstructor(String modifier, Class<?>... args) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        //Method m = null;
        //Method m = null;
        //try { m = constructors.stream().map(x -> x.getGenericParameterTypes() .getName().equals(name)).findFirst().get(); } catch (Exception e) { }


        Constructor ctr = null;
        try
        {
            if (modifier.equals("public"))
            {
                ctr = getConstructor(cla, args);
            }
            else
            {
                ctr = getNonPublicConstructor(cla, args);
            }
            if(ctr == null)
            {
                throw new Exception();
            }
        }
        catch (Exception e)
        {
            String types = Arrays.stream(args).map(x -> x.getName()).collect(Collectors.joining(", "));
            throw new Exception("In der Klasse %s konnte kein %s Konstruktor mit den Parametern-Typen %s gefunden werden. [890f5c69af]".formatted(cla.getSimpleName(), modifier, types));
        }
        return ctr;
    }

    public Object getObj()
    {
        return obj;
    }
    public void setObject(Object obj)
    {
        this.obj = obj;
    }
    private Class<?>[] convertToClassArray(Object... args)
    {
        Class<?>[] classes = new Class<?>[args.length];
        for (int i = 0; i < args.length; i++)
        {
            classes[i] = args[i].getClass();
            if(classes[i].equals(Integer.class))
            {
                classes[i] = int.class;
            }
            else if(classes[i].equals(Float.class))
            {
                classes[i] = float.class;
            }
            else if(classes[i].equals(Double.class))
            {
                classes[i] = double.class;
            }
            else if(classes[i].equals(Boolean.class))
            {
                classes[i] = boolean.class;
            }
        }
        return classes;
    }

    public void getterSetterTest(String setterName, String getterName, Object[] values) throws Exception
    {
        for(Object expected : values)
        {
            this.invoke(setterName, "void", "public", expected);
            Object actual = this.invoke(getterName, Object.class.getTypeName(), "public");
            if(actual == null || !actual.equals(expected))
            {
                throw new Exception(String.format("Der Setter '%s()' setzt das Attribut nicht korrekt oder der Getter '%s()' gibt nicht den Attributwert zurück. [c1012a57b3]",setterName,getterName));
            }
        }
    }


    /**
     * Compares the return value of a getter with the value of the attribute. Does not check for null values of the attribute.
     * Make sure the attribute has been implemented properly.
     */
    public void getterTest(String getterName, String attributeName, Object expected) throws Exception
    {
        setField(attributeName, expected, true);
        assumeTrue(expected == getField(attributeName, true));
        //Object actual = invoke(getterName, Object.class.getTypeName(), "public");

        Object actual = invokeMethod(obj,getterName);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Getter '%s()' gibt nicht den Wert des Attributs '%s' zurück. [18f094d95a])", getterName, attributeName)
            +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                    "public %s %s() {" +
                    "\n    return %s;" +
                    "\n}",
                    convertToClassArray(expected)[0].getSimpleName(),getterName,attributeName) : ""));
        }
    }

    public void setterTest(String setterName, String attributeName, Object expected) throws Exception
    {
        invoke(setterName, "void", "public", expected);
        Object actual = getField(attributeName, true);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Setter '%s()' setzt den Wert des Attributs '%s' nicht korrekt. [6f82e11343]", setterName, attributeName)
                    +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                            "public void %s(%s wert) {" +
                            "\n    %s = wert;" +
                            "\n}",
                    setterName,convertToClassArray(expected)[0].getSimpleName(),attributeName) : ""));
        }
    }
}
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test/aufgaben/TestOptions.javapackage aufgaben;

public class TestOptions
{
    public static final boolean instructions = true;
}
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test/aufgaben/MockMain.javapackage aufgaben;
import src.aufgaben.*;

public class MockMain
{
    public static Schueler[] schulklasseErstellen()
    {
        return new Schueler[] { new Schueler("Tick"), new Schueler("Trick"), new Schueler("Track") };
    }

    public static Schueler[] anwesenheitErfassen(Schueler[] array)
    {
        for(int i=0; i < array.length; i++)
        {
            if(i % 2 == 0)
            {
                array[i].setAnwesend(true);
            }
        }
        return array;
    }


    public static Schueler getSchuelerMitNr(Schueler[] array, int nummer)
    {
        if(array.length < nummer || nummer < 1)
        {
            return null;
        }
        return array[nummer-1];
    }

    public static Schueler getMittlerenSchueler(Schueler[] array)
    {
        return array[array.length / 2];
    }

    public static int getAnzahlAnwesend(Schueler[] array)
    {
        int sum = 0;
        for(int i = 0; i < array.length; i++)
        {
            if(array[i].getAnwesend())
            {
                sum++;
            }
        }
        return sum;
    }
}
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test/aufgaben/TestManager.javapackage aufgaben;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistClass;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import org.junit.jupiter.api.MethodOrderer;
import org.junit.jupiter.api.Order;
import org.junit.jupiter.api.Test;
import org.junit.jupiter.api.TestMethodOrder;
import src.aufgaben.Schueler;
import static aufgaben.ArrayHelper.*;

import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
import java.util.Random;

import static aufgaben.TestOptions.instructions;
import static de.tum.in.test.api.util.ReflectionTestUtils.invokeMethod;
import static de.tum.in.test.api.util.ReflectionTestUtils.valueForNonPublicAttribute;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.abort;
import static org.junit.jupiter.api.Assumptions.assumeTrue;

/**
 * @author Stephan Krusche (krusche@in.tum.de)
 * @version 5.1 (11.06.2021)
 */
@Public
@WhitelistClass(MockMain.class)
@WhitelistClass(ClzHelper.class)
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
@TestMethodOrder(MethodOrderer.OrderAnnotation.class)
class TestManager
{
    static ClzHelper clzHelper;
    static Random ran = new Random();


    static boolean struct = false;
    @Test @StrictTimeout(1) @Order(1)
    void struct()
    {
        List<String> errMsgBuilder = new ArrayList<>();

        try { clzHelper = new ClzHelper("src.aufgaben.Schueler"); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper = new ClzHelper("src.aufgaben.Main"); }
        catch (Exception e)
        {
            errMsgBuilder.add(e.getMessage());
            generateErrMsg(errMsgBuilder);
        }

        try { clzHelper.structMethod("schulklasseErstellen","src.aufgaben.Schueler[]","public static"); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("anwesenheitErfassen","src.aufgaben.Schueler[]","public static", Schueler[].class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("getSchuelerMitNr","src.aufgaben.Schueler","public static", Schueler[].class, int.class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("getAnzahlAnwesend","int","public static", Schueler[].class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        generateErrMsg(errMsgBuilder);
        struct = true;
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA1()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        Schueler[] actual = (Schueler[])clzHelper.invoke("schulklasseErstellen","src.aufgaben.Schueler[]","public static");
        Schueler[] expected = MockMain.schulklasseErstellen();

        if(actual == null)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }
        compareArrays(actual, expected);
    }


    @Test @StrictTimeout(1) @Order(2)
    void testA2()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        Schueler[] array = randomSchuelerArray(20);
        Schueler[] a = Arrays.copyOf(array, array.length);

        Schueler[] actual = (Schueler[])clzHelper.invoke("anwesenheitErfassen","src.aufgaben.Schueler[]","public static", new Object[]{array});
        //Schueler[] expected = MockMain.anwesenheitErfassen(array);

        if(actual == null)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }


        List<String> errMsgBuilder = new ArrayList<>();
        for(int i = 0; i < a.length; i++)
        {
            if(!a[i].getName().equals(actual[i].getName()))
            {
                errMsgBuilder.add(String.format("Das Objekt am Index %d wurde durch ein anderes ersetzt. Rufe stattdessen Methoden des vorhandenen Objekts auf! [0cff065c5e]",i) +
                        (instructions ? "\nMethoden des Objekts an Index i rufst du so auf (wie bei Referenzattributen): array[i].setAnwesenheit(true);" : ""));
            }
        }
        generateErrMsg(errMsgBuilder);


        boolean[] anwesenheit = new boolean[array.length];
        for(int i = 0; i < array.length; i++)
        {
            anwesenheit[i] = (boolean)valueForNonPublicAttribute(array[i], "anwesend");
        }

        // Keiner anwesend
        boolean keinerAnwesend = true;
        boolean alleAnwesend = true;
        for (boolean b : anwesenheit)
        {
            if (b) { keinerAnwesend = false; }
            if (!b) { alleAnwesend = false; }
        }
        if(keinerAnwesend)
        {
            fail("Keiner der Schüler wurde als anwesend markiert. [dde0a65b3b]"
                    + (instructions ? "\nEinen Schüler an Index i markierst du so als anwesend:\n array[i].setAnwesend(true);" : ""));
        }
        if(alleAnwesend)
        {
            fail("Alle Schüler wurde als anwesend markiert, es ist aber nur jeder zweite anwesend. [40946fda43]"
                    + (instructions ? "\nEine Bedingung, die bei jedem zweiten Schüler wahr ist, kann so aussehen:\nif(i % 2 == 0) {\n    ...\n}" : ""));
        }


        boolean anwesendCorrectStart0 = true;
        boolean abwesendCorrectStart0 = true;

        boolean anwesendCorrectStart1 = true;
        boolean abwesendCorrectStart1 = true;

        for(int i = 0; i < anwesenheit.length; i++)
        {
            if(i % 2 == 0)
            {
                anwesendCorrectStart0 = anwesendCorrectStart0 && anwesenheit[i];
                abwesendCorrectStart1 = abwesendCorrectStart1 && !anwesenheit[i];
            }
            else
            {
                abwesendCorrectStart0 = abwesendCorrectStart0 && !anwesenheit[i];
                anwesendCorrectStart1 = anwesendCorrectStart1 && anwesenheit[i];
            }
        }

        if(anwesendCorrectStart1 && abwesendCorrectStart1)
        {
            fail("Es wurden genau die Schüler als anwesend gesetzt, die eigentlich abwesend sind und umgekehrt. [3688dcab22]" +
                    (instructions ? "\nÜberprüfe deine Bedingung, bei welchen Schleifendurchläufen, die welche Anwesenheit setzt. Die korrekte Bedingung ist:\n" +
                            "if(i % 2 == 0) {\n    ...\n}" : ""));
        }

        if(!(anwesendCorrectStart0 && abwesendCorrectStart0))
        {
            fail("Es wurden nicht alle Schüler korrekt als anwesend oder abwesend markiert. [3688dcab22]" +
                    (instructions ? "\nÜberprüfe deine Bedingung, bei welchen Schleifendurchläufen, die welche Anwesenheit setzt. Die korrekte Bedingung ist:\n" +
                            "if(i % 2 == 0) {\n    ...\n}" : ""));
        }
    }
    @Test @StrictTimeout(1) @Order(2)
    void testA2_simple()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        Schueler[] array = new Schueler[0];

        Schueler[] actual = (Schueler[])clzHelper.invoke("anwesenheitErfassen","src.aufgaben.Schueler[]","public static", new Object[]{array});
        Schueler[] expected = MockMain.anwesenheitErfassen(array);

        if(actual == null)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(actual.length != 0)
        {
            fail("An einer leeren Klassenliste wurden fälschlicherweise Änderungen durchgeführt. [0cff065c5e]");
        }
    }

    static boolean a3valid = false;
    @Test @StrictTimeout(1) @Order(2)
    void testA3_valid()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        for(int i = 0; i<5; i++)
        {
            Schueler[] array = randomSchuelerArray(20);
            int nr = ran.nextInt(array.length) + 1;
            helperA3(array, nr, clzHelper);
        }
        a3valid = true;
    }

    @Test @StrictTimeout(1) @Order(3)
    void testA3_small()
    {
        if(!struct || !a3valid)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        for(int i = 0; i<5; i++)
        {
            Schueler[] array = randomSchuelerArray(20);
            int nr = ran.nextInt(3);
            helperA3(array, nr, clzHelper);
        }
    }

    @Test @StrictTimeout(1) @Order(3)
    void testA3_big()
    {
        if(!struct || !a3valid)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        for(int i = 0; i<5; i++)
        {
            Schueler[] array = randomSchuelerArray(20);
            int nr = ran.nextInt(array.length + 1, array.length + 10);
            helperA3(array, nr, clzHelper);
        }
    }

    //@Test @StrictTimeout(1) @Order(2)
    void testA4_even()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        Schueler[] array = randomSchuelerArray(8);

        Schueler actual = null;

        //TODO
        try
        {
            actual = (Schueler)clzHelper.invoke("getMittlerenSchueler", "src.aufgaben.Schueler", "public static", new Object[]{array});
        }
        catch(IndexOutOfBoundsException e)
        {
            fail("Du versuchst auf einen Index zuzugreifen, den es im Array nicht gibt. [231dec504f]" +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
        Schueler expected = array[array.length / 2];


        if(actual == null)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(expected == actual)
        {
            return;
        }

        if(actual == array[array.length / 2 - 1])
        {
            fail("Bei einer geraden Anzahl wird der Schueler eins vor der Mitte zurückgegeben. [443331612a]" +
                    (instructions ? "\nDen Schüler eins nach der Mitte gibst du genauso zurück wieder den mittleren Schüler bei einer ungeraden Anzahl." : ""));
        }

        fail("Der mittlere Schüler im Array wird nicht korrekt zurückgegeben. [c403233bf6]" +
                (instructions ? "\nDas mittlere Element gibst du so zurück:\nreturn array[array.length / 2];" : ""));
    }

    //@Test @StrictTimeout(1) @Order(2)
    void testA4_odd()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        Schueler[] array = randomSchuelerArray(9);

        Schueler actual = null;

        //TODO
        try
        {
            actual = (Schueler)clzHelper.invoke("getMittlerenSchueler", "src.aufgaben.Schueler", "public static", new Object[]{array});
        }
        catch(IndexOutOfBoundsException e)
        {
            fail("Du versuchst auf einen Index zuzugreifen, den es im Array nicht gibt. [231dec504f]" +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
        Schueler expected = array[array.length / 2];


        if(actual == null)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(expected == actual)
        {
            return;
        }

        fail("Der mittlere Schüler im Array wird nicht korrekt zurückgegeben. [c403233bf6]" +
                (instructions ? "\nDas mittlere Element gibst du so zurück:\nreturn array[array.length / 2];" : ""));
    }
    @Test @StrictTimeout(1) @Order(2)
    void testA5()
    {

        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        Random ran = new Random();

        Schueler[] array = randomSchuelerArray(20);
        for(int i=0; i<array.length; i++)
        {
            array[i].setAnwesend(ran.nextBoolean());
        }

        int actual = -1;

        try
        {
            actual = (int)clzHelper.invoke("getAnzahlAnwesend", "int", "public static", new Object[]{array});
        }
        catch(IndexOutOfBoundsException e)
        {
            fail("Du versuchst auf einen Index zuzugreifen, den es im Array nicht gibt. [231dec504f]" +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
        int expected = MockMain.getAnzahlAnwesend(array);


        if(actual == -1)
        {
            fail("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(expected == actual)
        {
            return;
        }

        fail("Die anwesenden Schüler werden falsch gezählt. [4d5a6b09be]" +
                (instructions ? "\nVergiss beim Hochzählen nicht zu prüfen, ob die Person anwesend ist: \nif(array[i].getAnwesend())" : ""));
    }
}
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src/aufgaben/Main.java




    
    
    src/aufgaben/Main.java
    
    


src/aufgaben/Main.javapackage src.aufgaben;

public class Main
{
    public static Schueler[] schulklasseErstellen()
    {
        // TODO
        return null;
    }

    public static Schueler[] anwesenheitErfassen(Schueler[] array)
    {
        // TODO
        return null;
    }

    public static Schueler getSchuelerMitNr(Schueler[] array, int nummer)
    {
        // TODO
        return null;
    }

    public static int getAnzahlAnwesend(Schueler[] array)
    {
        // TODO
        return -1;
    }
}








src/aufgaben/Schueler.java




    
    
    src/aufgaben/Schueler.java
    
    


src/aufgaben/Schueler.javapackage src.aufgaben;

import java.util.Objects;

public class Schueler
{
    private String name;
    private boolean anwesend;

    public Schueler(String name)
    {
        this.name = name;
        this.anwesend = false;
    }

    public String getName()
    {
        return name;
    }

    public void setAnwesend(boolean anwesend)
    {
        this.anwesend = anwesend;
    }

    public boolean getAnwesend()
    {
        return anwesend;
    }






    // AUF KEINEN FALL BEARBEITEN!
    public boolean equals(Object o)
    {
        if(o==null) { return false; }
        if(o==this) { return true; }
        if(o instanceof Schueler s)
        {
            boolean bName = Objects.equals(this.name, s.name);
            boolean bAnwesend = this.anwesend == s.anwesend;
            return bName && bAnwesend;
        }
        return false;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-08b
     jar
     1.0
     Aufgabe-08b
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08B/mtg2324klasse10bexercise08b-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 d4ae85cbe5c02a09602aa8c5403e1de8aec54b07 artemis <artemis@vmbhatotia97.in.tum.de> 1719496276 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 d4ae85cbe5c02a09602aa8c5403e1de8aec54b07 artemis <artemis@vmbhatotia97.in.tum.de> 1719496276 +0200	










.git/refs/heads/main


d4ae85cbe5c02a09602aa8c5403e1de8aec54b07










.git/refs/remotes/origin/main


d4ae85cbe5c02a09602aa8c5403e1de8aec54b07










.git/ORIG_HEAD


d4ae85cbe5c02a09602aa8c5403e1de8aec54b07










.git/objects/pack/pack-4cf7b03d06b90c8621318cc870c1f2b786f60942.idx








.git/objects/pack/pack-4cf7b03d06b90c8621318cc870c1f2b786f60942.pack


.git/objects/pack/pack-4cf7b03d06b90c8621318cc870c1f2b786f60942













.git/FETCH_HEAD


d4ae85cbe5c02a09602aa8c5403e1de8aec54b07	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08B/mtg2324klasse10bexercise08b-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar
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src/aufgaben/Main.java




    
    
    src/aufgaben/Main.java
    
    


src/aufgaben/Main.javapackage src.aufgaben;

public class Main
{
    public static int[] initialisieren()
    {
        int[] array =  new int[20];
        for(int i=0; i< array.length; i++)
        {
            array[i] = -1;
        }
        return array;
    }

    public static boolean istTasteGedrueckt(int[] array, int taste)
    {
        for(int i = 0; i < array.length; i++)
        {
            if(array[i] == taste)
            {
                return true;
            }
        }
        return false;
    }

    public static int[] tasteLosgelassen(int[] array, int taste)
    {
        for(int i = 0; i < array.length; i++)
        {
            if(array[i] == taste)
            {
                array[i] = -1;
            }
        }
        return array;
    }

    public static int getAnzahlGedrueckt(int[] array)
    {
        int sum = 0;
        for(int i = 0; i < array.length; i++)
        {
            if(array[i] != -1)
            {
                sum++;
            }
        }
        return sum;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-08c-Solution
     jar
     1.0
     Aufgabe-08b Solution
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08C/mtg2324klasse10bexercise08c-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 6043e9edf3b74ecbe9992b20a36571abe6ebe474 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496311 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 6043e9edf3b74ecbe9992b20a36571abe6ebe474 artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1719496311 +0200	










.git/refs/heads/main


6043e9edf3b74ecbe9992b20a36571abe6ebe474










.git/refs/remotes/origin/main


6043e9edf3b74ecbe9992b20a36571abe6ebe474










.git/ORIG_HEAD


6043e9edf3b74ecbe9992b20a36571abe6ebe474










.git/objects/pack/pack-b9976b0db975b7197e289baaf4287a1f40a94dbc.pack


.git/objects/pack/pack-b9976b0db975b7197e289baaf4287a1f40a94dbc













.git/objects/pack/pack-b9976b0db975b7197e289baaf4287a1f40a94dbc.idx








.git/FETCH_HEAD


6043e9edf3b74ecbe9992b20a36571abe6ebe474	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08C/mtg2324klasse10bexercise08c-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar











08c_Arrays/08c_UnitTests.zip




pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-08c-Tests
     jar
     1.0
     Aufgabe 08c Tests
	 
		 UTF-8
         -Dfile.encoding=UTF-8
	
     
         
            
             de.tum.in.ase
             artemis-java-test-sandbox
             1.13.0
        
    
     
         ${project.basedir}/assignment
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
                            
                        
                    
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08C/mtg2324klasse10bexercise08c-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 36d370360bcf3d2c2ae92e2f6d1ff41357d0bb40 artemis <artemis@vmbhatotia95.in.tum.de> 1719496318 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 36d370360bcf3d2c2ae92e2f6d1ff41357d0bb40 artemis <artemis@vmbhatotia95.in.tum.de> 1719496318 +0200	










.git/refs/heads/main


36d370360bcf3d2c2ae92e2f6d1ff41357d0bb40










.git/refs/remotes/origin/main


36d370360bcf3d2c2ae92e2f6d1ff41357d0bb40










.git/ORIG_HEAD


36d370360bcf3d2c2ae92e2f6d1ff41357d0bb40










.git/objects/pack/pack-c3eb581ca6e786c218889d32539f8e51abbdc6c5.pack


.git/objects/pack/pack-c3eb581ca6e786c218889d32539f8e51abbdc6c5













.git/objects/pack/pack-c3eb581ca6e786c218889d32539f8e51abbdc6c5.idx








.git/FETCH_HEAD


36d370360bcf3d2c2ae92e2f6d1ff41357d0bb40	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08C/mtg2324klasse10bexercise08c-tests.git/










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


assignment/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*










test/aufgaben/ArrayHelper.java




    
    
    test/aufgaben/ArrayHelper.java
    
    


test/aufgaben/ArrayHelper.javapackage aufgaben;

import de.tum.in.test.api.StrictTimeout;
import org.junit.jupiter.api.Order;
import org.junit.jupiter.api.Test;

import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
import java.util.Random;
import java.util.stream.Collectors;

import static aufgaben.TestOptions.instructions;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.abort;
import static org.junit.jupiter.api.Assumptions.assumeTrue;

public class ArrayHelper
{

    private static final String[] names = {
            "Liam", "Emma", "Noah", "Olivia", "William", "Ava", "James", "Isabella", "Oliver",
            "Sophia", "Benjamin", "Charlotte", "Elijah", "Mia", "Lucas", "Amelia", "Mason",
            "Harper", "Logan", "Evelyn", "Alexander", "Abigail", "Ethan", "Emily", "Jacob",
            "Elizabeth", "Michael", "Sofia", "Daniel", "Avery", "Henry", "Ella", "Jackson",
            "Madison", "Sebastian", "Scarlett", "Aiden", "Victoria", "Matthew", "Aria",
            "Samuel", "Grace", "David", "Chloe", "Joseph", "Camila", "Carter", "Penelope",
            "Owen", "Riley", "Wyatt", "Layla", "John", "Lillian", "Jack", "Nora", "Luke",
            "Zoey", "Jayden", "Mila", "Dylan", "Aubrey", "Grayson", "Hannah", "Levi",
            "Lily", "Isaac", "Addison", "Gabriel", "Eleanor", "Julian", "Natalie", "Mateo",
            "Luna", "Anthony", "Savannah", "Jaxon", "Brooklyn", "Lincoln", "Leah", "Joshua",
            "Zoe", "Christopher", "Stella", "Andrew", "Hazel", "Theodore", "Ellie", "Caleb",
            "Paisley", "Ryan", "Audrey", "Asher", "Skylar", "Nathan", "Violet", "Thomas",
            "Claire", "Leo"
    };

    static void generateErrMsg(List<String> errMsgBuilder)
    {
        if (!errMsgBuilder.isEmpty())
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }
    static boolean compareArraysOneToShort(Object[] actual, Object[] expected)
    {
        //TODO: Replace == by equals
        if(actual.length == expected.length)
        {
            for(int i=0; i < actual.length; i++)
            {
                if(actual[i] != expected[i])
                {
                    return false;
                }
            }
        }
        return true;
    }
    static void compareArrays(int[] actual, int[] expected)
    {
        List<String> errMsgBuilder = new ArrayList<>();
        if(actual == null)
        {
            fail("Es wird kein Array zurückgegeben. [e80a2fc0b9]" +
                    (instructions ? "\nErsetze 'null' in der Vorlage mit 'new Schueler[] {...}'" : ""));
        }

        if(actual.length == 0 && expected.length != 0)
        {
            fail("Es wird ein leeres Array zurückgegeben. [c5bc30f6d2]" +
                    (instructions ? "\nTrage in den geschweiften Klammern die Werte mit Komma getrennt ein: 'new Schueler[] {new Schueler(...), new Schueler(...), ... }'" : ""));
        }

        if(actual.length != expected.length)
        {
            errMsgBuilder.add("Die Länge des Arrays ist nicht korrekt. [e80a2fc0b9]" +
                    (instructions ? "\n" : ""));
        }

        /*if(actual.length + 1 == expected.length)
        {
            if(compareArraysOneToShort(actual, Arrays.copyOfRange(expected, 0, actual.length-1)))
            {
                errMsgBuilder.add("Dem zurückgegebenen Array fehlt das letzte Element. [aeb81c721a]" +
                        (instructions ? "\nErgänze als letztes Element '1024'" : ""));
            }
            if(compareArraysOneToShort(actual, Arrays.copyOfRange(expected, 1, expected.length)))
            {
                errMsgBuilder.add("Dem zurückgegebenen Array fehlt das erste Element. [3b371f51e8]" +
                        (instructions ? "\nErgänze als erstes Element '1'" : ""));
            }
            generateErrMsg(errMsgBuilder);
        }*/

        for(int i = 0; i < actual.length && i < expected.length; i++)
        {
            if(expected[i] != actual[i])
            {
                errMsgBuilder.add("Das " + (i+1) + ". Element des Arrays ist nicht korrekt. [e6a4ed1769]" +
                        (instructions ? "\nDas " + (i+1) + ". Element des Arrays muss sein: " + expected[i] : ""));
            }
        }
        generateErrMsg(errMsgBuilder);
    }

    static int[] randomIntArray(int length)
    {
        Random ran = new Random();
        List<Integer> list = new ArrayList<>();
        for(int i=0; i < length; i++)
        {
            int nr = ran.nextInt(6) - 1;
            list.add((list.contains(nr) ? -1 : nr));
        }
        return list.stream().mapToInt(Integer::intValue).toArray();
    }

    static void helperA2(int[] array, int nr, ClzHelper clzHelper)
    {
        boolean actual = (boolean)clzHelper.invoke("istTasteGedrueckt","boolean","public static", array, nr);

        boolean expected = MockMain.istTasteGedrueckt(array,nr);

        if(actual && !expected)
        {
            fail("Eine Taste wurde als gedrückt erkannt, obwohl sie im Array nicht aufgelistet ist. [8575867675]");
        }
        if(!actual && expected)
        {
            fail("Mindestens eine Taste wurde als nicht gedrückt erkannt, obwohl sie im Array aufgelistet ist. [fa9fb54d81]");
        }
    }

    static void helperA2_g_first(int count, ClzHelper clzHelper)
    {
        for(int i=0; i < 4; i++)
        {
            int[] array = randomIntArray(20);
            for(int nr : array)
            {
                if(nr != -1)
                {
                    helperA2(array, nr, clzHelper);
                    break;
                }
            }
        }
    }

    static void helperA2_g(int count, ClzHelper clzHelper)
    {
        for(int i=0; i < 4; i++)
        {
            int[] array = randomIntArray(count);
            int nr = -1;
            for(int j : array)
            {
                if(j != -1)
                {
                    if(nr == -1)
                    {
                        nr = j;
                    }
                    else
                    {
                        nr = j;
                        helperA2(array, nr, clzHelper);
                    }
                }
            }
        }
    }

    static void helperA2_b(int count, ClzHelper clzHelper)
    {
        Random ran = new Random();
        for(int i=0; i < 4; i++)
        {
            int[] array = randomIntArray(count);
            int nr = 10;
            helperA2(array, nr, clzHelper);
        }
    }

    static void helperA3(int[] array, int nr, ClzHelper clzHelper)
    {
        int[] actual = null;
        int[] a = array.clone();
        try
        {
            actual = (int[]) clzHelper.invoke("tasteLosgelassen", "int[]", "public static", array, nr);
        }
        catch(IndexOutOfBoundsException e)
        {
            fail(String.format("Es wird versucht, auf einen Index zuzugreifen, den es im Array nicht gibt: %s [a03c8adcae]", e.getMessage()));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }

        if(!MockMain.istTasteGedrueckt(a, nr) && !Arrays.equals(a, actual))
        {
            fail("Es wurde etwas am Array geändert, obwohl die zu entfernende Taste überhaupt nicht gedrückt war. [2dcb14b682]");
        }


        int[] expected = MockMain.tasteLosgelassen(a, nr);

        if(actual == null)
        {
            abort("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(Arrays.equals(expected, actual))
        {
            return;
        }

        if(MockMain.istTasteGedrueckt(array, nr))
        {
            fail("Die Taste, die aus dem Array entfernt werden sollte, ich noch enthalten. [494e533627]");
        }

        if(expected.length != actual.length)
        {
            fail("Die Länge des Arrays wurde verändert. Ersetze stattdessen die zu entfernende Taste durch -1. [6f30693226]");
        }

        List<Integer> l = Arrays.stream(a).boxed().toList();
        int index = l.indexOf(nr);

        if(a[index] != -1)
        {
            fail("Am Index des Arrays, wo vorher die entfernte Taste gespeichert war, befindet sich nicht der Wert -1. [b197a5946e]");
        }
    }

    static void helperA5(int count, ClzHelper clzHelper)
    {
        Random ran = new Random();

        int[] array = randomIntArray(count);
        int[] a = array.clone();
        int actual = -1;

        try
        {
            actual = (int)clzHelper.invoke("getAnzahlGedrueckt", "int", "public static", new Object[]{array});
        }
        catch(IndexOutOfBoundsException e)
        {
            fail("Du versuchst auf einen Index zuzugreifen, den es im Array nicht gibt. [231dec504f]" +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
        int expected = MockMain.getAnzahlGedrueckt(a);


        if(actual == -1)
        {
            abort("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(expected == actual)
        {
            return;
        }

        if(actual < expected)
        {
            fail("Das Zählen der gedrückten Tasten ergibt eine zu kleine Zahl. [0090164a86]");
        }

        if(actual > expected)
        {
            fail("Das Zählen der gedrückten Tasten ergibt eine zu große Zahl. [80308ca5d5]");
        }

    }
}
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test/aufgaben/ClzHelper.javapackage aufgaben;


import java.lang.reflect.*;
import java.util.Arrays;
import java.util.LinkedList;
import java.util.List;
import java.util.stream.Collectors;

import static aufgaben.TestOptions.instructions;
import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.*;

public class ClzHelper
{
    private Class<?> cla = null;
    private Object obj = null;

    //private List<Constructor<?>> constructors;
    private List<Field> fields;
    private List<Method> methods;

    public ClzHelper(String classPath) throws Exception
    {
        try
        {
            cla = Class.forName(classPath);
        }
        catch (ClassNotFoundException e)
        {
            throw new Exception(String.format("Klasse %s konnte nicht gefunden werden. Überprüfe die erste Zeile mit der package-Anweisung. [7269e84f06]",classPath));
        }
        fields = List.of(cla.getDeclaredFields());
        methods = List.of(cla.getMethods());
        //constructors = List.of(cla.getConstructors());
    }
    public Type getSuperClass(String expected) throws Exception
    {
        if(!(expected.equals(obj.getClass().getGenericSuperclass().getTypeName())))
        {
            String simpleExpected = expected.substring(expected.lastIndexOf(".")+1);
            throw new Exception(String.format("Die Klasse '%s' erbt nicht von '%s'. [05041ba491]",obj.getClass().getSimpleName(),simpleExpected)
                                + (instructions ? String.format("\nDie Verberung wird so implementiert:\n'class %s extends %s {'",obj.getClass().getSimpleName(),simpleExpected) : ""));
        }
        return cla;
    }

    public void createInstance(String s, int i) throws  Exception
    {
        try
        {
            Constructor c = structConstructor("public", String.class, int.class);
            obj = c.newInstance(s,i);
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw e;
            //throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            //        +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void createInstance(Object... args) throws Exception
    {
        try
        {
            if(args.length == 0)
            {
                obj = newInstance(cla);
            }
            else
            {
                obj = newInstance(cla, args);
            }
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }

    public void setField(String name, Object value, boolean nonPublic)
    {
        if(nonPublic)
        {
            setValueOfNonPublicAttribute(obj, name, value);
        }
        else
        {
            setValueOfAttribute(obj, name, value);
        }
    }


    public Object getField(String name, boolean nonPublic)
    {
        if(nonPublic)
        {
            return valueForNonPublicAttribute(obj, name);
        }
        return valueForAttribute(obj, name);
    }

    public Object getField(String name, String type, String modifier1, String modifier2)
    {
        Field f = null;
        try
        {
            f = structField(name, type, modifier1, modifier2);
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        if(f==null)
        {
            fail("Unbekannter Fehler beim Lesen eines Attributs");
        }

        try
        {
            if(Modifier.isPublic(f.getModifiers()))
            {
                return valueForAttribute(obj, name);
            }
            else
            {
                return valueForNonPublicAttribute(obj, name);
            }
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        fail("Interner Fehler beim Lesen des Attributs " + name + "[2d7daf5f26]. Hieran kannst du nichts ändern, frage deine Lehrkraft!");
        return null;
    }


    public Field structField(String name, String type, String modifier1, String modifier2) throws Exception
    {
        try
        {
            return structField(name, type, modifier1);
        }
        catch(Throwable e)
        {
            if(modifier2 == null)
            {
                throw e;
            }
            return structField(name, type, modifier2);
        }
    }

    public Field structField(String name, String type, String modifier) throws Exception
    {
        String textType = type.equals("java.lang.String") ? "String" : type;

        String howToField = String.format("\nDas Attribut '%s' wird so implementiert:\n'%s %s %s;'",name,modifier,textType,name);

        Field f = null;
        try { f = fields.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (f == null)
        {
            throw new Exception(String.format("Das Attribut '%s.%s' fehlt. [9eed463070]",cla.getSimpleName(),name)
            + (instructions ? howToField : ""));
        }
        else
        {
            if(!f.getType().getTypeName().equals(type))
            {
                throw new Exception(String.format("Das Attribut '%s' hat den falschen Typ: %s [2e3339d5c4]",name,f.getType().getSimpleName(),textType)
                        + (instructions ? howToField : ""));
            }
            if(!Modifier.toString(f.getModifiers()).equals(modifier))
            {
                throw new Exception(String.format("Der Zugriffsmodifizierer des Attributs '%s' ist falsch: %s [9670f37af7]",name,Modifier.toString(f.getModifiers()))
                        + (instructions ? howToField : ""));
            }
        }
        return f;
    }

    public Method structMethod(String name, String returnType, String modifier, Class<?>... paramTypes) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        Method m = null;
        //Method m = null;
        try { m = methods.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        String howToKopf = (instructions ? String.format("\nDer Methodenkopf wird so implementiert:" +
                "\n'%s %s %s(<%d Parameter wie im Klassendiagramm>)'",modifier,returnType,name,paramTypes.length) : "");


        if (m == null)
        {
            throw new Exception(String.format("Die Methode '%s' fehlt. Hast du den Methodennamen richtig geschrieben? [98192a5c8a]",name));
        }
        if(!m.getGenericReturnType().getTypeName().equals(returnType))
        {
            errMsgBuilder.add(String.format("Der Rückgabetyp der Methode '%s' ist falsch: %s [b6db768a4b]",name,m.getGenericReturnType().getTypeName())
                    + howToKopf);
        }
        if(!Modifier.toString(m.getModifiers()).equals(modifier))
        {
            errMsgBuilder.add(String.format("Der Zugriffsmodifizierer der Methode '%s' ist falsch: %s [3790ec9f31]",name,Modifier.toString(m.getModifiers()))
                    + howToKopf);
        }


        for(int i=0; i<paramTypes.length; i++)
        {
            if(m.getParameterTypes().length < i+1)
            {
                errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [ea4797dbc1]",name)+ howToKopf);
                break;
            }
            if(!m.getParameterTypes()[i].getTypeName().equals(paramTypes[i].getTypeName()))
            {
                errMsgBuilder.add(String.format("Der Typ des %d. Parameters der Methode '%s' ist falsch: %s [1c8daa855e]",i+1,name,m.getParameterTypes()[i].getTypeName(),paramTypes[i].getName())
                + (instructions ? String.format("\nVerwende stattdessen '%s'",paramTypes[i].getSimpleName()) : ""));
            }
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
        return m;
    }
    public Object invoke(String name, String returnType, String modifier, Object... args)
    {
        try
        {
            if(args.length == 0)
            {
                Method m = structMethod(name, returnType, modifier);
                return m.invoke(obj);// invokeMethod(obj, m);
            }
            Method m = structMethod(name, returnType, modifier, convertToClassArray(args));
            return m.invoke(obj,args);
            //return invokeMethod(obj,m,args);
        }
        catch (Exception e)
        {
            if(e.getCause() instanceof IndexOutOfBoundsException)
            {
                throw (IndexOutOfBoundsException)e.getCause();
            }

            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [890f5c69af] " +
                    "\nDies liegt meistens an einem Laufzeitfehler. Versuche folgende Fehlermeldung zu verstehen: \n",name)+e.getMessage());
        }
        return null;
    }

    /*public Object invoke(String name, String returnType, String modifier, Object arg)
    {
        try
        {
            Method m = structMethod(name, returnType, modifier, arg.getClass());
            return m.invoke(obj,arg);
            //return invokeMethod(obj,m,arg);
        }
        catch (Exception e)
        {
            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [] " +
                    "\nDies liegt meistens an einem Laufzeitfehler. Versuche folgende Fehlermeldung zu verstehen: \n",name)+e.getMessage());
        }
        return null;
    }*/

    public Constructor<?> structConstructor(String modifier, Class<?>... args) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        //Method m = null;
        //Method m = null;
        //try { m = constructors.stream().map(x -> x.getGenericParameterTypes() .getName().equals(name)).findFirst().get(); } catch (Exception e) { }


        Constructor ctr = null;
        try
        {
            if (modifier.equals("public"))
            {
                ctr = getConstructor(cla, args);
            }
            else
            {
                ctr = getNonPublicConstructor(cla, args);
            }
            if(ctr == null)
            {
                throw new Exception();
            }
        }
        catch (Exception e)
        {
            String types = Arrays.stream(args).map(x -> x.getName()).collect(Collectors.joining(", "));
            throw new Exception("In der Klasse %s konnte kein %s Konstruktor mit den Parametern-Typen %s gefunden werden. [890f5c69af]".formatted(cla.getSimpleName(), modifier, types));
        }
        return ctr;
    }

    public Object getObj()
    {
        return obj;
    }
    public void setObject(Object obj)
    {
        this.obj = obj;
    }
    private Class<?>[] convertToClassArray(Object... args)
    {
        Class<?>[] classes = new Class<?>[args.length];
        for (int i = 0; i < args.length; i++)
        {
            classes[i] = args[i].getClass();
            if(classes[i].equals(Integer.class))
            {
                classes[i] = int.class;
            }
            else if(classes[i].equals(Float.class))
            {
                classes[i] = float.class;
            }
            else if(classes[i].equals(Double.class))
            {
                classes[i] = double.class;
            }
            else if(classes[i].equals(Boolean.class))
            {
                classes[i] = boolean.class;
            }
        }
        return classes;
    }

    public void getterSetterTest(String setterName, String getterName, Object[] values) throws Exception
    {
        for(Object expected : values)
        {
            this.invoke(setterName, "void", "public", expected);
            Object actual = this.invoke(getterName, Object.class.getTypeName(), "public");
            if(actual == null || !actual.equals(expected))
            {
                throw new Exception(String.format("Der Setter '%s()' setzt das Attribut nicht korrekt oder der Getter '%s()' gibt nicht den Attributwert zurück. [c1012a57b3]",setterName,getterName));
            }
        }
    }


    /**
     * Compares the return value of a getter with the value of the attribute. Does not check for null values of the attribute.
     * Make sure the attribute has been implemented properly.
     */
    public void getterTest(String getterName, String attributeName, Object expected) throws Exception
    {
        setField(attributeName, expected, true);
        if(expected != getField(attributeName, true))
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        //Object actual = invoke(getterName, Object.class.getTypeName(), "public");

        Object actual = invokeMethod(obj,getterName);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Getter '%s()' gibt nicht den Wert des Attributs '%s' zurück. [18f094d95a])", getterName, attributeName)
            +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                    "public %s %s() {" +
                    "\n    return %s;" +
                    "\n}",
                    convertToClassArray(expected)[0].getSimpleName(),getterName,attributeName) : ""));
        }
    }

    public void setterTest(String setterName, String attributeName, Object expected) throws Exception
    {
        invoke(setterName, "void", "public", expected);
        Object actual = getField(attributeName, true);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Setter '%s()' setzt den Wert des Attributs '%s' nicht korrekt. [6f82e11343]", setterName, attributeName)
                    +(instructions? String.format("\nDer Getter '%s()' wird so implementiert:\n" +
                            "public void %s(%s wert) {" +
                            "\n    %s = wert;" +
                            "\n}",
                    setterName,convertToClassArray(expected)[0].getSimpleName(),attributeName) : ""));
        }
    }
}
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    test/aufgaben/TestOptions.java
    
    


test/aufgaben/TestOptions.javapackage aufgaben;

public class TestOptions
{
    public static final boolean instructions = false;
}
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test/aufgaben/MockMain.javapackage aufgaben;

public class MockMain
{
    public static int[] initialisieren()
    {
        int[] array =  new int[20];
        for(int i=0; i< array.length; i++)
        {
            array[i] = -1;
        }
        return array;
    }

    public static boolean istTasteGedrueckt(int[] array, int taste)
    {
        for(int i = 0; i < array.length; i++)
        {
            if(array[i] == taste)
            {
                return true;
            }
        }
        return false;
    }

    public static int[] tasteLosgelassen(int[] array, int taste)
    {
        for(int i = 0; i < array.length; i++)
        {
            if(array[i] == taste)
            {
                array[i] = -1;
            }
        }
        return array;
    }

    public static int getAnzahlGedrueckt(int[] array)
    {
        int sum = 0;
        for(int i = 0; i < array.length; i++)
        {
            if(array[i] != -1)
            {
                sum++;
            }
        }
        return sum;
    }
}
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test/aufgaben/TestManager.javapackage aufgaben;

import de.tum.in.test.api.BlacklistPath;
import de.tum.in.test.api.StrictTimeout;
import de.tum.in.test.api.WhitelistClass;
import de.tum.in.test.api.WhitelistPath;
import de.tum.in.test.api.jupiter.Public;
import org.junit.jupiter.api.MethodOrderer;
import org.junit.jupiter.api.Order;
import org.junit.jupiter.api.Test;
import org.junit.jupiter.api.TestMethodOrder;
import static aufgaben.ArrayHelper.*;

import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
import java.util.Random;

import static aufgaben.TestOptions.instructions;
import static de.tum.in.test.api.util.ReflectionTestUtils.invokeMethod;
import static de.tum.in.test.api.util.ReflectionTestUtils.valueForNonPublicAttribute;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.abort;
import static org.junit.jupiter.api.Assumptions.assumeTrue;

/**
 * @author Stephan Krusche (krusche@in.tum.de)
 * @version 5.1 (11.06.2021)
 */
@Public
@WhitelistClass(MockMain.class)
@WhitelistClass(ClzHelper.class)
@WhitelistClass(ArrayHelper.class)
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
@TestMethodOrder(MethodOrderer.OrderAnnotation.class)
class TestManager
{
    static ClzHelper clzHelper;
    static Random ran = new Random();


    static boolean struct = false;
    @Test @StrictTimeout(1) @Order(1)
    void struct()
    {
        List<String> errMsgBuilder = new ArrayList<>();


        try { clzHelper = new ClzHelper("src.aufgaben.Main"); }
        catch (Exception e)
        {
            errMsgBuilder.add(e.getMessage());
            generateErrMsg(errMsgBuilder);
        }

        try { clzHelper.structMethod("initialisieren","int[]","public static"); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("istTasteGedrueckt","boolean","public static", int[].class, int.class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("tasteLosgelassen","int[]","public static", int[].class, int.class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        try { clzHelper.structMethod("getAnzahlGedrueckt","int","public static", int[].class); }
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        generateErrMsg(errMsgBuilder);
        struct = true;
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA1()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        int[] actual = (int[])clzHelper.invoke("initialisieren","int[]","public static");
        int[] expected = MockMain.initialisieren();

        if(actual == null)
        {
            abort("Aufgabe wurde noch nicht bearbeitet.");
        }
        compareArrays(actual, expected);
    }

    static boolean a2Good = false;
    @Test @StrictTimeout(1) @Order(2)
    void testA2_20_g_first()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        helperA2_g_first(20, clzHelper);
        a2Good = true;
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA2_20_g()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        helperA2_g(20, clzHelper);
        a2Good = true;
    }

    @Test @StrictTimeout(1) @Order(3)
    void testA2_20_b()
    {
        if(!struct || !a2Good)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        helperA2_b(20, clzHelper);
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA2_50_g_first()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        helperA2_g_first(50, clzHelper);
        a2Good = true;
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA2_50_g()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        helperA2_g(50, clzHelper);
        a2Good = true;
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA2_50_b()
    {
        if(!struct || !a2Good)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        helperA2_b(50, clzHelper);
    }



    static boolean a3valid = false;
    @Test @StrictTimeout(1) @Order(2)
    void testA3_valid()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        for(int i = 0; i<5; i++)
        {
            int[] array = randomIntArray(20);
            int nr = ran.nextInt(5);
            helperA3(array, nr, clzHelper);
        }
        a3valid = true;
    }

    @Test @StrictTimeout(1) @Order(3)
    void testA3_miss()
    {
        if(!struct || !a3valid)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        int[] array = randomIntArray(20);
        helperA3(array, 9, clzHelper);
    }

    /*@Test @StrictTimeout(1) @Order(2)
    void testA4_even()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        int[] array = randomintArray(8);

        int actual = null;

        //TODO
        try
        {
            actual = (int)clzHelper.invoke("getMittlerenint", "int", "public static", new Object[]{array});
        }
        catch(IndexOutOfBoundsException e)
        {
            fail("Du versuchst auf einen Index zuzugreifen, den es im Array nicht gibt. [231dec504f]" +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
        int expected = array[array.length / 2];


        if(actual == null)
        {
            abort("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(expected == actual)
        {
            return;
        }

        if(actual == array[array.length / 2 - 1])
        {
            fail("Bei einer geraden Anzahl wird der int eins vor der Mitte zurückgegeben. [443331612a]" +
                    (instructions ? "\nDen Schüler eins nach der Mitte gibst du genauso zurück wieder den mittleren Schüler bei einer ungeraden Anzahl." : ""));
        }

        fail("Der mittlere Schüler im Array wird nicht korrekt zurückgegeben. [c403233bf6]" +
                (instructions ? "\nDas mittlere Element gibst du so zurück:\nreturn array[array.length / 2];" : ""));
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA4_odd()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        int[] array = randomintArray(9);

        int actual = null;

        //TODO
        try
        {
            actual = (int)clzHelper.invoke("getMittlerenint", "int", "public static", new Object[]{array});
        }
        catch(IndexOutOfBoundsException e)
        {
            fail("Du versuchst auf einen Index zuzugreifen, den es im Array nicht gibt. [231dec504f]" +
                    (instructions ? "\nDer kleinste verfügbare Index ist 0, der größte 'array.length - 1'" : ""));
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
        int expected = array[array.length / 2];


        if(actual == null)
        {
            abort("Aufgabe wurde noch nicht bearbeitet.");
        }

        if(expected == actual)
        {
            return;
        }

        fail("Der mittlere Schüler im Array wird nicht korrekt zurückgegeben. [c403233bf6]" +
                (instructions ? "\nDas mittlere Element gibst du so zurück:\nreturn array[array.length / 2];" : ""));
    }*/
    @Test @StrictTimeout(1) @Order(2)
    void testA5_20()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        helperA5(20, clzHelper);
    }

    @Test @StrictTimeout(1) @Order(2)
    void testA5_50()
    {
        if(!struct) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        helperA5(50, clzHelper);
    }
}
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src/aufgaben/Main.javapackage src.aufgaben;

public class Main
{
    public static int[] initialisieren()
    {
        // TODO
        return null;
    }

    public static boolean istTasteGedrueckt(int[] array, int taste)
    {
        // TODO
        return false;
    }

    public static int[] tasteLosgelassen(int[] array, int taste)
    {
        // TODO
        return null;
    }

    public static int getAnzahlGedrueckt(int[] array)
    {
        // TODO
        return -1;
    }
}








pom.xml


 
     4.0.0
     aufgaben
     Aufgabe-08c
     jar
     1.0
     Aufgabe-08b
     
         UTF-8
    
     
         ${project.basedir}
         
             
                 ${project.basedir}/resources
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
        
    










.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08C/mtg2324klasse10bexercise08c-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 32eac822a58790d67fcf6ea3c21607f3b4da0969 artemis <artemis@vmbhatotia95.in.tum.de> 1719496302 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 32eac822a58790d67fcf6ea3c21607f3b4da0969 artemis <artemis@vmbhatotia95.in.tum.de> 1719496302 +0200	










.git/refs/heads/main


32eac822a58790d67fcf6ea3c21607f3b4da0969










.git/refs/remotes/origin/main


32eac822a58790d67fcf6ea3c21607f3b4da0969










.git/ORIG_HEAD


32eac822a58790d67fcf6ea3c21607f3b4da0969










.git/objects/pack/pack-103b05f8157e4348dd87c4db987c7619a29296df.idx








.git/objects/pack/pack-103b05f8157e4348dd87c4db987c7619a29296df.pack


.git/objects/pack/pack-103b05f8157e4348dd87c4db987c7619a29296df













.git/FETCH_HEAD


32eac822a58790d67fcf6ea3c21607f3b4da0969	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10BEXERCISE08C/mtg2324klasse10bexercise08c-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar
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src/gameboard/Entity.javapackage src.gameboard;

import javax.swing.*;
import java.awt.*;
import java.util.Random;

public class Entity
{
    protected int x;
    protected int y;
    protected Image image;
    protected int speedX = 0;
    protected int speedY = 0;
    protected Hitbox hitbox;
    protected MyGameboard gb;


    // Auf false setzen, um die Hitbox nicht anzuzeigen
    protected boolean showHitbox = true;


    // Tastensteuerung
    private int keyNrLeft;
    private int keyNrRight;
    private int keyNrUp;
    private int keyNrDown;
    private int keyNrJump;

    public Entity(int x, int y, String imagePath, MyGameboard gb)
    {
        // Die Werte der Konstruktor-Parameter den Attributen zuweisen
        this.x = x;
        this.y = y;
        this.gb = gb;

        // Das Bild laden und die Groesse des Bildes ermitteln
        image = new ImageIcon(imagePath).getImage();
        int width = image.getWidth(null);
        int height = image.getHeight(null);

        // TODO: Hitbox erstellen und dem Referenzattribut zuweisen
    }

    /**
     * Zufällige Bewegungsrichtung setzen
     */
    public void setRandomDirection(int maxSpeed)
    {
        Random ran = new Random();
        speedX = ran.nextInt(2*maxSpeed+1)-maxSpeed;
        speedY = ran.nextInt(2*maxSpeed+1)-maxSpeed;
    }

    /**
     * Bewegung auf dem Gameboard ausführen (ca. 25x pro Sekunde)
     */
    public void run()
    {
        playerRun();

        // TODO
    }

    public void playerRun()
    {
        // Herausfinden, welche Tasten gedrueckt sind
        int[] pressedKeys = gb.getPressedKeys();

        // Entity entsprechend der Tastensteuerung bewegen
        applyKeyboardControls(pressedKeys);

        // Pruefen, welche Kanten erreicht wurden
        boolean[] edges = whichEdgesReached();

        // Entsprechend der erreichten Kanten reagieren
        edgeReached(edges);
    }

    public int getX()
    {
        return x;
    }

    public int getY()
    {
        return y;
    }

    public int getSpeedX()
    {
        return speedX;
    }

    public int getSpeedY()
    {
        return speedY;
    }

    public void setSpeedX(int speed)
    {
        speedX = speed;
    }

    public void setSpeedY(int speed)
    {
        speedY = speed;
    }
    
    public Image getImage()
    {
        return image;
    }

    public boolean getShowHitbox()
    {
        return showHitbox;
    }
    public Hitbox getHitbox()
    {
        return hitbox;
    }




    public void setKeyboardControls(int keyNrLeft, int keyNrRight, int keyNrUp, int keyNrDown, int keyNrJump)
    {
        this.keyNrLeft = keyNrLeft;
        this.keyNrRight = keyNrRight;
        this.keyNrUp = keyNrUp;
        this.keyNrDown = keyNrDown;
        this.keyNrJump = keyNrJump;
    }

    public void applyKeyboardControls(int[] pressedKeys)
    {
        // TODO
    }

    public boolean[] whichEdgesReached()
    {
        // TODO

        // Leeres boolean Array zurückgeben, da Methode noch nicht implementiert ist.
        return new boolean[0];
    }

    public void edgeReached(boolean[] edges)
    {
        // TODO
    }
}
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src/gameboard/Hitbox.javapackage src.gameboard;

import java.awt.*;

public class Hitbox
{
    private int x;
    private int y;
    private int previousX;
    private int previousY;
    private int width;
    private int height;

    private boolean intersectsFromTop;
    private boolean intersectsFromBottom;
    private boolean intersectsFromLeft;
    private boolean intersectsFromRight;

    private boolean intersectionsDetermined;

    private boolean lastWasCollision;

    public Hitbox(int x, int y, int width, int height)
    {
        this.x = x;
        this.y = y;
        this.width = width;
        this.height = height;
    }

    public void setCoordinates(int x, int y)
    {
        previousX = this.x;
        previousY = this.y;
        this.x = x;
        this.y = y;

        intersectionsDetermined = false; // = intersectsFromTop = intersectsFromBottom = intersectsFromLeft = intersectsFromRight = false;
    }

    public Polygon getPolygon()
    {
        int[] xPoints = {x, x + width, x + width, x};
        int[] yPoints = {y, y, y + height, y + height};

        return new Polygon(xPoints, yPoints, 4);
    }

    public boolean collidesWithOther(Hitbox other)
    {
        lastWasCollision = lastStepPolygon().intersects(other.getPolygon().getBounds());
        return lastWasCollision;
    }

    public boolean collidesWithOther_fromAbove(Hitbox other)
    {
        if(!collidesWithOther(other))
        {
            return false;
        }
        if(!intersectionsDetermined)
        {
            determineIntersections(other);
        }
        return intersectsFromTop;
    }

    public boolean collidesWithOther_fromBelow(Hitbox other)
    {
        boolean prevWasCollission = lastWasCollision;
        if(!collidesWithOther(other))
        {
            return false;
        }

        if(!prevWasCollission || !intersectionsDetermined)
        {
            determineIntersections(other);
        }
        return intersectsFromBottom;
    }

    public boolean collidesWithOther_fromLeft(Hitbox other)
    {
        boolean prevWasCollission = lastWasCollision;
        if(!collidesWithOther(other))
        {
            return false;
        }
        if(!prevWasCollission || !intersectionsDetermined)
        {
            determineIntersections(other);
        }
        return intersectsFromLeft;
    }

    public boolean collidesWithOther_fromRight(Hitbox other)
    {
        boolean prevWasCollission = lastWasCollision;
        if(!collidesWithOther(other))
        {
            return false;
        }
        if(!prevWasCollission || !intersectionsDetermined)
        {
            determineIntersections(other);
        }
        return intersectsFromRight;
    }

    public Polygon lastStepPolygon()
    {
        int[] xPoints = new int[8];
        System.arraycopy(getPolygon().xpoints, 0, xPoints, 0, 4);
        System.arraycopy(new Hitbox(previousX,previousY,width,height).getPolygon().xpoints, 0, xPoints, 4, 4);

        int[] yPoints = new int[8];
        System.arraycopy(getPolygon().ypoints, 0, yPoints, 0, 4);
        System.arraycopy(new Hitbox(previousX,previousY,width,height).getPolygon().ypoints, 0, yPoints, 4, 4);

        return new Polygon(xPoints, yPoints, 8);
    }

    private int[] getNormalizedMoveVector()
    {
        int dX = x - previousX;
        int dY = y - previousY;

        int divider = Math.max(Math.abs(dX), Math.abs(dY));
        if(divider == 0)
        {
            return new int[]{0,0};
        }
        return new int[]{(x-previousX)/divider, (y-previousY)/divider};
    }

    private void determineIntersections(Hitbox other)
    {
        boolean prevTop = intersectsFromTop;
        boolean prevBottom = intersectsFromBottom;
        boolean prevLeft = intersectsFromLeft;
        boolean prevRight = intersectsFromRight;

        intersectsFromTop = intersectsFromBottom = intersectsFromLeft = intersectsFromRight = false;

        Rectangle step = new Rectangle(previousX,previousY,width,height);
        int[] moveVector = getNormalizedMoveVector();

        if(moveVector[0] == 0 && moveVector[1] == 0)
        {
            intersectsFromTop = prevTop;
            intersectsFromBottom = prevBottom;
            intersectsFromLeft = prevLeft;
            intersectsFromRight = prevRight;
            return;
        }

        while((step.x != x || step.y != y) && (!intersectsFromTop && !intersectsFromBottom && !intersectsFromLeft && !intersectsFromRight))
        {
            intersectsFromTop = step.intersectsLine(other.x, other.y, other.x+other.width, other.y);
            intersectsFromBottom = step.intersectsLine(other.x, other.y+other.height, other.x+other.width, other.y+other.height);
            intersectsFromLeft = step.intersectsLine(other.x, other.y, other.x, other.y+other.height);
            intersectsFromRight = step.intersectsLine(other.x+other.width, other.y, other.x+other.width, other.y+other.height);

            if(intersectsFromTop || intersectsFromBottom || intersectsFromLeft || intersectsFromRight)
            {
                break;
            }

            step.setLocation((int)step.getX() + moveVector[0], (int)step.getY() + moveVector[1]);
        }
        intersectionsDetermined = true;
    }
}
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src/gameboard/CollectableEntity.javapackage src.gameboard;

public class CollectableEntity
{
    // TODO
}
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src/gameboard/Window.javapackage src.gameboard;

import javax.swing.*;
import java.awt.*;

public class Window extends JFrame
{
    public Window()
    {
        // dummy
    }
    public Window(String windowTitle, Gameboard gameboard)
    {
        // Gameboard dem Fenster hinzufuegen
        add(gameboard);

        // Einstellen, ob die Groesse des Fensters angepasst werden kann
        setResizable(false);

        // Fenster vorbereiten
        pack();

        // Fenstertitel anzeigen
        setTitle(windowTitle);

        // Programm beenden, wenn Fenster geschlossen wird
        setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
    }

    public void start()
    {
        // Spiel starten
        // Achtung: Hier keinesfalls etwas aendern!
        EventQueue.invokeLater(() ->
        {
            this.setVisible(true);
        });
    }
}
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src/gameboard/Gameboard.javapackage src.gameboard;


import javax.swing.*;
import java.awt.*;
import java.nio.file.Paths;
import java.util.ArrayList;
import java.util.List;

public class Gameboard extends JPanel implements Runnable
{
    private List<Entity> entities = new ArrayList<>();
    private List<Entity> rmEntities = new ArrayList<>();
    private List<Entity> addEntities = new ArrayList<>();
    private Image backgroundImage;
    protected boolean isGameRunning = true;
    protected String gameOverMessage;


    public Gameboard(String backgroundImagePath)
    {
        int w = 1000;
        int h = 700;
        try
        {
            String absolutePath = Paths.get(backgroundImagePath).toAbsolutePath().toString();
            backgroundImage = new ImageIcon(absolutePath).getImage();
            w = backgroundImage.getWidth(this);
            h = backgroundImage.getHeight(this);
        }
        catch(Exception ex)
        {
            System.out.println("Hintergrundbild konnte nicht geladen werden.");
        }

        setPreferredSize(new Dimension(w, h));

        setFocusable(true);
        requestFocus();
        setVisible(true);
    }


    /**
     * Ein Entity zum Gameboard hinzufügen.
     */
    public void addEntity(Entity entity)
    {
        addEntities.add(entity);
        applyEntityModifications();
    }


    /**
     * Ein Entity vom Gameboard entfernen (nachdem die run()-Methode aller Entites aufgerufen wurde).
     */
    public void removeEntity(Entity entity)
    {
        rmEntities.add(entity);
    }

    public Entity[] getEntities()
    {
        return entities.toArray(new Entity[0]);
    }

    @Override
    public void addNotify()
    {
        super.addNotify();

        Thread animator = new Thread(this);
        animator.start();
    }


    // Entities und Hintergrundbild anzeigen
    @Override
    public void paintComponent(Graphics g)
    {
        super.paintComponent(g);

        g.drawImage(backgroundImage, 0, 0, this);

        for (int i=0;i<entities.size(); i++)
        {
            Entity e = entities.get(i);
            try
            {
                if(Entity.class.getMethod("getImage").invoke(e) instanceof Image img &&
                    Entity.class.getMethod("getX").invoke(e) instanceof Integer x &&
                    Entity.class.getMethod("getY").invoke(e) instanceof Integer y)
                {
                    g.drawImage(img,x,y, this);

                    try
                    {
                        if (PlayerEntity.class.getMethod("getScoreString").invoke(e) instanceof String score)
                        {
                            g.setColor(Color.BLACK);
                            g.drawString(score, x, y - 10);
                        }
                    } catch (Exception ex) {}
                }

                if(Entity.class.getMethod("getShowHitbox").invoke(e) instanceof Boolean b && b)
                {
                    g.setColor(Color.RED);

                    if(Entity.class.getMethod("getHitbox").invoke(e) instanceof Hitbox h)
                    {
                        g.drawPolygon(h.getPolygon());
                    }
                }
                Toolkit.getDefaultToolkit().sync();
            }
            catch(Exception ex)
            {
                //System.out.println(ex.getMessage());
            }
        }
    }

    private void cycle()
    {
        applyEntityModifications();
        for(int i=0; i < entities.size(); i++)
        {
            Entity entity = entities.get(i);
            try
            {
                Entity.class.getMethod("run").invoke(entity);
            }
            catch(Exception ex)
            {
                System.out.println(ex.getMessage());
            }
        }
    }
    
    private void applyEntityModifications()
    {
        if(!addEntities.isEmpty())
        {
            entities.addAll(addEntities);
        }

        for(Entity e : rmEntities)
        {
            entities.remove(e);
        }
        addEntities = new ArrayList<Entity>();
        rmEntities = new ArrayList<Entity>();
    }

    @Override
    public void run()
    {
        long beforeTime, timeDiff, sleep;
        beforeTime = System.currentTimeMillis();

        while (isGameRunning)
        {
            cycle();
            repaint();

            timeDiff = System.currentTimeMillis() - beforeTime;
            int DELAY = 25;
            sleep = DELAY - timeDiff;

            if (sleep < 0)
            {
                sleep = 2;
            }

            try
            {
                Thread.sleep(sleep);
            }
            catch (InterruptedException e)
            {
                String msg = String.format("Thread interrupted: %s", e.getMessage());
                JOptionPane.showMessageDialog(this, msg, "Error", JOptionPane.ERROR_MESSAGE);
            }

            beforeTime = System.currentTimeMillis();
        }

        JOptionPane.showMessageDialog(this, gameOverMessage);

        System.exit(0);
    }
}
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src/gameboard/KeyboardListener.javapackage src.gameboard;

import java.awt.event.KeyEvent;
import java.awt.event.KeyListener;

public class KeyboardListener implements KeyListener
{
    public void keyTyped(KeyEvent e)
    {
        // Nichts tun
    }

    public void keyPressed(KeyEvent e)
    {

    }

    public void keyReleased(KeyEvent e)
    {

    }

    public int[] getPressedKeys()
    {
        return new int[0];
    }
}
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src/gameboard/PlayerEntity.javapackage src.gameboard;

public class PlayerEntity
{
    private int score;


    public void run()
    {

        // Gravitation anwenden
        gravitation();

        // Eventuell beruehrte Elemente einsammeln
        collect();
    }

    public BlockEntity standingOnGround()
    {
        // TODO

        // Leeres Objekt (null) zurueckgeben, da Methode noch nicht implementiert ist.
        return null;
    }

    public void gravitation()
    {
        // TODO
    }

    public void collect()
    {
        // TODO
    }

    public String getScoreString()
    {
        return "Punkte: "+ score;
    }
}
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src/gameboard/MyGameboard.javapackage src.gameboard;

public class MyGameboard extends Gameboard
{

    public MyGameboard(String backgroundImagePath)
    {
        super(backgroundImagePath);

        // TODO
    }

    public int[] getPressedKeys()
    {
        // TODO
        return new int[0];
    }

    public void stopGame(String message)
    {
        isGameRunning = false;
        gameOverMessage = message;
    }
}








src/gameboard/Main.java




    
    
    src/gameboard/Main.java
    
    


src/gameboard/Main.javapackage src.gameboard;

import java.awt.event.*;

public class Main
{
    public static void main(String[] args)
    {
        // Neues Spielfeld mit Hintergrundbild "resources/background.jpg" erstellen.
        MyGameboard gameboard = new MyGameboard("resources/background.jpg");

        // Entity an Position (300|300) des Gameboards mit Bild "car.gif" erstellen
        Entity e = new Entity(300,300,"resources/car.gif", gameboard);

        // Steuerung des Entities festlegen --> links, rechts, oben, unten, Leertaste
        // z.B. KeyEvent.VK_LEFT ist eine Variable, die die Tastennummer der linken Pfeiltaste enthaelt
        e.setKeyboardControls(KeyEvent.VK_LEFT, KeyEvent.VK_RIGHT, KeyEvent.VK_UP, KeyEvent.VK_DOWN, KeyEvent.VK_SPACE);
        // Entity zum Gameboard hinzufuegen
        gameboard.addEntity(e);

        // Welt erstellen
        buildWorld(gameboard);

        // Neues Fenster mit Gameboard erstellen. Standard-Fenster-Titel: "Mein Spiel"
        Window window = new Window("Mein Spiel", gameboard);
        // Spiel starten
        window.start();
    }

    public static void buildWorld(MyGameboard gameboard)
    {
        // Hier wird die Welt erstellt, indem man Entities erstellt und dem Gameboard hinzufügt.

    }
}
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src/gameboard/BlockEntity.javapackage src.gameboard;

public class BlockEntity
{
    // TODO
}
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.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10CSOFTWAREPROJEKT/mtg2324klasse10csoftwareprojekt-exercise.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 573ab7f195f369908a6e808ac67e3c26f743fa3b artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1725990201 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 573ab7f195f369908a6e808ac67e3c26f743fa3b artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1725990201 +0200	










.git/refs/heads/main


573ab7f195f369908a6e808ac67e3c26f743fa3b










.git/refs/remotes/origin/main


573ab7f195f369908a6e808ac67e3c26f743fa3b










.git/ORIG_HEAD


573ab7f195f369908a6e808ac67e3c26f743fa3b










.git/objects/pack/pack-b625fd90bf57cb3ad353f202c6d584a30c01d702.idx








.git/objects/pack/pack-b625fd90bf57cb3ad353f202c6d584a30c01d702.pack


.git/objects/pack/pack-b625fd90bf57cb3ad353f202c6d584a30c01d702













.git/FETCH_HEAD


573ab7f195f369908a6e808ac67e3c26f743fa3b	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10CSOFTWAREPROJEKT/mtg2324klasse10csoftwareprojekt-exercise.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar
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src/gameboard/Entity.java




    
    
    src/gameboard/Entity.java
    
    


src/gameboard/Entity.javapackage src.gameboard;

import javax.swing.*;
import java.awt.*;
import java.nio.file.*;
import java.util.*;

public class Entity
{
    protected int x;
    protected int y;
    protected Image image;
    protected int speedX = 0;
    protected int speedY = 0;
    protected Hitbox hitbox;
    protected MyGameboard gb;


    // Auf false setzen, um die Hitbox nicht anzuzeigen
    protected boolean showHitbox = true;

    public Entity(int x, int y, String imagePath, MyGameboard gb)
    {
        this.x = x;
        this.y = y;

        image = new ImageIcon(imagePath).getImage();
        int width = image.getWidth(null);
        int height = image.getHeight(null);

        hitbox = new Hitbox(x, y, width, height);
        this.gb = gb;
    }

    /**
     * Zufällige Bewegungsrichtung setzen
     */
    public void setRandomDirection(int maxSpeed)
    {
        Random ran = new Random();
        speedX = ran.nextInt(2*maxSpeed+1)-maxSpeed;
        speedY = ran.nextInt(2*maxSpeed+1)-maxSpeed;
    }

    /**
     * Bewegung auf dem Gameboard ausführen (ca. 25x pro Sekunde)
     */
    public void run()
    {
        x += speedX;
        y += speedY;

        hitbox.setCoordinates(x,y);
    }

    public int getX()
    {
        return x;
    }

    public int getY()
    {
        return y;
    }

    public int getSpeedX()
    {
        return speedX;
    }

    public int getSpeedY()
    {
        return speedY;
    }

    public void setSpeedX(int speed)
    {
        speedX = speed;
    }

    public void setSpeedY(int speed)
    {
        speedY = speed;
    }
    
    public Image getImage()
    {
        return image;
    }

    public boolean getShowHitbox()
    {
        return showHitbox;
    }
    public Hitbox getHitbox()
    {
        return hitbox;
    }
}
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src/gameboard/Hitbox.javapackage src.gameboard;

import java.awt.*;

public class Hitbox
{
    private int x;
    private int y;
    private int previousX;
    private int previousY;
    private int width;
    private int height;

    private boolean intersectsFromTop;
    private boolean intersectsFromBottom;
    private boolean intersectsFromLeft;
    private boolean intersectsFromRight;

    private boolean intersectionsDetermined;

    private boolean lastWasCollision;

    public Hitbox(int x, int y, int width, int height)
    {
        this.x = x;
        this.y = y;
        this.width = width;
        this.height = height;
    }

    public void setCoordinates(int x, int y)
    {
        previousX = this.x;
        previousY = this.y;
        this.x = x;
        this.y = y;

        intersectionsDetermined = false; // = intersectsFromTop = intersectsFromBottom = intersectsFromLeft = intersectsFromRight = false;
    }

    public Polygon getPolygon()
    {
        int[] xPoints = {x, x + width, x + width, x};
        int[] yPoints = {y, y, y + height, y + height};

        return new Polygon(xPoints, yPoints, 4);
    }

    public boolean collidesWithOther(Hitbox other)
    {
        lastWasCollision = lastStepPolygon().intersects(other.getPolygon().getBounds());
        return lastWasCollision;
    }

    public boolean collidesWithOther_fromAbove(Hitbox other)
    {
        if(!collidesWithOther(other))
        {
            return false;
        }
        if(!intersectionsDetermined)
        {
            determineIntersections(other);
        }
        return intersectsFromTop;
    }

    public boolean collidesWithOther_fromBelow(Hitbox other)
    {
        boolean prevWasCollission = lastWasCollision;
        if(!collidesWithOther(other))
        {
            return false;
        }

        if(!prevWasCollission || !intersectionsDetermined)
        {
            determineIntersections(other);
        }
        return intersectsFromBottom;
    }

    public boolean collidesWithOther_fromLeft(Hitbox other)
    {
        boolean prevWasCollission = lastWasCollision;
        if(!collidesWithOther(other))
        {
            return false;
        }
        if(!prevWasCollission || !intersectionsDetermined)
        {
            determineIntersections(other);
        }
        return intersectsFromLeft;
    }

    public boolean collidesWithOther_fromRight(Hitbox other)
    {
        boolean prevWasCollission = lastWasCollision;
        if(!collidesWithOther(other))
        {
            return false;
        }
        if(!prevWasCollission || !intersectionsDetermined)
        {
            determineIntersections(other);
        }
        return intersectsFromRight;
    }

    public Polygon lastStepPolygon()
    {
        int[] xPoints = new int[8];
        System.arraycopy(getPolygon().xpoints, 0, xPoints, 0, 4);
        System.arraycopy(new Hitbox(previousX,previousY,width,height).getPolygon().xpoints, 0, xPoints, 4, 4);

        int[] yPoints = new int[8];
        System.arraycopy(getPolygon().ypoints, 0, yPoints, 0, 4);
        System.arraycopy(new Hitbox(previousX,previousY,width,height).getPolygon().ypoints, 0, yPoints, 4, 4);

        return new Polygon(xPoints, yPoints, 8);
    }

    private int[] getNormalizedMoveVector()
    {
        int dX = x - previousX;
        int dY = y - previousY;

        int divider = Math.max(Math.abs(dX), Math.abs(dY));
        if(divider == 0)
        {
            return new int[]{0,0};
        }
        return new int[]{(x-previousX)/divider, (y-previousY)/divider};
    }

    private void determineIntersections(Hitbox other)
    {
        boolean prevTop = intersectsFromTop;
        boolean prevBottom = intersectsFromBottom;
        boolean prevLeft = intersectsFromLeft;
        boolean prevRight = intersectsFromRight;

        intersectsFromTop = intersectsFromBottom = intersectsFromLeft = intersectsFromRight = false;

        Rectangle step = new Rectangle(previousX,previousY,width,height);
        int[] moveVector = getNormalizedMoveVector();

        if(moveVector[0] == 0 && moveVector[1] == 0)
        {
            intersectsFromTop = prevTop;
            intersectsFromBottom = prevBottom;
            intersectsFromLeft = prevLeft;
            intersectsFromRight = prevRight;
            return;
        }

        while((step.x != x || step.y != y) && (!intersectsFromTop && !intersectsFromBottom && !intersectsFromLeft && !intersectsFromRight))
        {
            intersectsFromTop = step.intersectsLine(other.x, other.y, other.x+other.width, other.y);
            intersectsFromBottom = step.intersectsLine(other.x, other.y+other.height, other.x+other.width, other.y+other.height);
            intersectsFromLeft = step.intersectsLine(other.x, other.y, other.x, other.y+other.height);
            intersectsFromRight = step.intersectsLine(other.x+other.width, other.y, other.x+other.width, other.y+other.height);

            if(intersectsFromTop || intersectsFromBottom || intersectsFromLeft || intersectsFromRight)
            {
                break;
            }

            step.setLocation((int)step.getX() + moveVector[0], (int)step.getY() + moveVector[1]);
        }
        intersectionsDetermined = true;
    }
}
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src/gameboard/CollectableEntity.javapackage src.gameboard;

public class CollectableEntity extends Entity
{
    public CollectableEntity(int x, int y, String imagePath, MyGameboard gb)
    {
        super(x, y, imagePath, gb);
    }
}
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src/gameboard/Window.javapackage src.gameboard;

import javax.swing.*;
import java.awt.*;

public class Window extends JFrame
{
    public Window(String windowTitle, Gameboard gameboard)
    {
        // Gameboard dem Fenster hinzufuegen
        add(gameboard);

        // Einstellen, ob die Groesse des Fensters angepasst werden kann
        setResizable(false);

        // Fenster vorbereiten
        pack();

        // Fenstertitel anzeigen
        setTitle(windowTitle);

        // Programm beenden, wenn Fenster geschlossen wird
        setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
    }

    public void start()
    {
        // Spiel starten
        // Achtung: Hier keinesfalls etwas aendern!
        EventQueue.invokeLater(() ->
        {
            this.setVisible(true);
        });
    }
}
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src/gameboard/Gameboard.javapackage src.gameboard;

import src.gameboard.Entity;


import javax.swing.*;
import java.awt.*;
import java.nio.file.Paths;
import java.util.ArrayList;
import java.util.List;

public class Gameboard extends JPanel implements Runnable
{
    private List<Entity> entities = new ArrayList<>();
    private List<Entity> rmEntities = new ArrayList<>();
    private List<Entity> addEntities = new ArrayList<>();
    private Image backgroundImage;
    protected boolean isGameRunning = true;
    protected String gameOverMessage;


    public Gameboard(String backgroundImagePath)
    {
        int w = 1000;
        int h = 700;
        try
        {
            String absolutePath = Paths.get(backgroundImagePath).toAbsolutePath().toString();
            backgroundImage = new ImageIcon(absolutePath).getImage();
            w = backgroundImage.getWidth(this);
            h = backgroundImage.getHeight(this);
        }
        catch(Exception ex)
        {
            System.out.println("Hintergrundbild konnte nicht geladen werden.");
        }

        setPreferredSize(new Dimension(w, h));

        setFocusable(true);
        requestFocus();
        setVisible(true);
    }


    /**
     * Ein Entity zum Gameboard hinzufügen.
     */
    public void addEntity(Entity entity)
    {
        addEntities.add(entity);
        applyEntityModifications();
    }


    /**
     * Ein Entity vom Gameboard entfernen (nachdem die run()-Methode aller Entites aufgerufen wurde).
     */
    public void removeEntity(Entity entity)
    {
        rmEntities.add(entity);
    }

    public Entity[] getEntities()
    {
        return entities.toArray(new Entity[0]);
    }

    @Override
    public void addNotify()
    {
        super.addNotify();

        Thread animator = new Thread(this);
        animator.start();
    }


    // Entities und Hintergrundbild anzeigen
    @Override
    public void paintComponent(Graphics g)
    {
        super.paintComponent(g);

        g.drawImage(backgroundImage, 0, 0, this);

        for (int i=0;i<entities.size(); i++)
        {
            Entity e = entities.get(i);
            try
            {
                if(Entity.class.getMethod("getImage").invoke(e) instanceof Image img &&
                    Entity.class.getMethod("getX").invoke(e) instanceof Integer x &&
                    Entity.class.getMethod("getY").invoke(e) instanceof Integer y)
                {
                    g.drawImage(img,x,y, this);

                    try
                    {
                        if (PlayerEntity.class.getMethod("getScoreString").invoke(e) instanceof String score)
                        {
                            g.setColor(Color.BLACK);
                            g.drawString(score, x, y - 10);
                        }
                    } catch (Exception ex) {}
                }

                if(Entity.class.getMethod("getShowHitbox").invoke(e) instanceof Boolean b && b)
                {
                    g.setColor(Color.RED);

                    if(Entity.class.getMethod("getHitbox").invoke(e) instanceof Hitbox h)
                    {
                        g.drawPolygon(h.getPolygon());
                    }
                }
                Toolkit.getDefaultToolkit().sync();
            }
            catch(Exception ex)
            {
                //System.out.println(ex.getMessage());
            }
        }
    }

    private void cycle()
    {
        applyEntityModifications();
        for(int i=0; i < entities.size(); i++)
        {
            Entity entity = entities.get(i);
            try
            {
                Entity.class.getMethod("run").invoke(entity);
            }
            catch(Exception ex)
            {
                System.out.println(ex.getMessage());
            }
        }
    }
    
    private void applyEntityModifications()
    {
        if(!addEntities.isEmpty())
        {
            entities.addAll(addEntities);
        }

        for(Entity e : rmEntities)
        {
            entities.remove(e);
        }
        addEntities = new ArrayList<Entity>();
        rmEntities = new ArrayList<Entity>();
    }

    @Override
    public void run()
    {
        long beforeTime, timeDiff, sleep;
        beforeTime = System.currentTimeMillis();

        while (isGameRunning)
        {
            cycle();
            repaint();

            timeDiff = System.currentTimeMillis() - beforeTime;
            int DELAY = 25;
            sleep = DELAY - timeDiff;

            if (sleep < 0)
            {
                sleep = 2;
            }

            try
            {
                Thread.sleep(sleep);
            }
            catch (InterruptedException e)
            {
                String msg = String.format("Thread interrupted: %s", e.getMessage());
                JOptionPane.showMessageDialog(this, msg, "Error", JOptionPane.ERROR_MESSAGE);
            }

            beforeTime = System.currentTimeMillis();
        }

        JOptionPane.showMessageDialog(this, gameOverMessage);

        System.exit(0);
    }
}
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src/gameboard/KeyboardListener.javapackage src.gameboard;

import java.awt.event.*;
import java.util.*;

public class KeyboardListener implements KeyListener
{
    protected int[] pressedKeys = new int[] {-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1};

    public void keyTyped(KeyEvent e)
    {
        // Nichts tun
    }

    public void keyPressed(KeyEvent e)
    {
        boolean keyAdded = false;
        int i = 0;
        while(i < pressedKeys.length && !keyAdded)
        {
            if(pressedKeys[i] == e.getKeyCode())
            {
                keyAdded = true;
            }
            if(pressedKeys[i] == -1)
            {
                pressedKeys[i] = e.getKeyCode();
                keyAdded = true;
            }
            i++;
        }
    }

    public void keyReleased(KeyEvent e)
    {
        for(int i=0; i < pressedKeys.length; i++)
        {
            if(pressedKeys[i] == e.getKeyCode())
            {
                pressedKeys[i] = -1;
            }
        }
    }

    public int[] getPressedKeys()
    {
        return pressedKeys;
    }
}
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src/gameboard/PlayerEntity.javapackage src.gameboard;

import java.awt.event.KeyEvent;

public class PlayerEntity extends Entity
{
    private int keyNrLeft;
    private int keyNrRight;
    private int keyNrUp;
    private int keyNrDown;
    private int keyNrJump;
    private int score;


    public PlayerEntity(int x, int y, String imagePath, MyGameboard gb)
    {
        super(x, y, imagePath, gb);
    }

    public void setKeyboardControls(int keyNrLeft, int keyNrRight, int keyNrUp, int keyNrDown, int keyNrJump)
    {
        this.keyNrLeft = keyNrLeft;
        this.keyNrRight = keyNrRight;
        this.keyNrUp = keyNrUp;
        this.keyNrDown = keyNrDown;
        this.keyNrJump = keyNrJump;
    }

    public void run()
    {
        int[] pressedKeys = gb.getPressedKeys();
        applyKeyboardControls(pressedKeys);

        boolean[] edges = whichEdgesReached();
        edgeReached(edges);

        gravitation();
        collect();

        super.run();

        if(y > gb.getPreferredSize().getHeight())
        {
            gb.stopGame("Game over: Player fell off the screen");
        }
    }

    public void applyKeyboardControls(int[] pressedKeys)
    {
        boolean noLeftRightPressed = true;

        for(int i : pressedKeys)
        {
            if(i == keyNrLeft)
            {
                speedX -= 1;
                noLeftRightPressed = false;
            }
            else if(i == keyNrRight)
            {
                speedX += 1;
                noLeftRightPressed = false;
            }
            if(i == keyNrJump)
            {
                if(standingOnGround() != null)
                {
                    speedY = -20;
                }
            }
        }
        if(noLeftRightPressed)
        {
            if(speedX > 0)
            {
                speedX -= 1;
            }
            else if(speedX < 0)
            {
                speedX += 1;
            }
        }
    }

    public boolean[] whichEdgesReached()
    {
        boolean[] edges = new boolean[4];
        int w = image.getWidth(null);
        int h = image.getHeight(null);

        if(x < 0)
        {
            edges[0] = true;
        }
        if(y < 0)
        {
            edges[1] = true;
        }
        if(x+w > gb.getWidth())
        {
            edges[2] = true;
        }
        if(y+h > gb.getHeight())
        {
            edges[3] = true;
        }
        return edges;
    }

    public void edgeReached(boolean[] edges)
    {
        if(edges[0])
        {
            if(speedX < 0)
            {
                speedX = 0;
            }
        }
        if(edges[1])
        {
            if(speedY < 0)
            {
                speedY = 0;
            }
        }
        if(edges[2])
        {
            if(speedX > 0)
            {
                speedX = 0;
            }
        }
        if(edges[3])
        {
            if(speedY > 0)
            {
                speedY = 0;
            }
        }
    }

    public BlockEntity standingOnGround()
    {
        Entity[] entities = gb.getEntities();
        for(int i=0; i < entities.length; i++)
        {
            if(entities[i] instanceof BlockEntity other)
            {
                if(hitbox.collidesWithOther_fromAbove(other.getHitbox()))
                {
                    return other;
                }
            }
        }
        return null;
    }

    public void gravitation()
    {
        BlockEntity ground = standingOnGround();
        if(ground != null && speedY >= 0)
        {
            speedY = 0;
            y = ground.getY() - getImage().getHeight(null) + 1;
            hitbox.setCoordinates(x,y);
        }
        else
        {
            speedY += 1;
        }
    }

    public void collect()
    {
        Entity[] entities = gb.getEntities();
        for(int i=0; i < entities.length; i++)
        {
            if(entities[i] instanceof CollectableEntity other)
            {
                if(getHitbox().collidesWithOther(other.getHitbox()))
                {
                    gb.removeEntity(other);
                    score += 1;
                }
            }
        }
    }

    public String getScoreString()
    {
        return "Punkte: "+ score;
    }
}
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src/gameboard/MyGameboard.javapackage src.gameboard;

public class MyGameboard extends Gameboard
{
    private KeyboardListener keyboardListener = new KeyboardListener();


    public MyGameboard(String backgroundImagePath)
    {
        super(backgroundImagePath);

        addKeyListener(keyboardListener);
    }

    public int[] getPressedKeys()
    {
        return keyboardListener.getPressedKeys();
    }

    public void stopGame(String message)
    {
        isGameRunning = false;
        gameOverMessage = message;
    }


}
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src/gameboard/Main.javapackage src.gameboard;

import java.awt.event.*;

public class Main
{
    public static void main(String[] args)
    {
        // Neues Spielfeld mit Hintergrundbild "resources/background.jpg" erstellen.
        MyGameboard gameboard = new MyGameboard("resources/background.jpg");

        // Entity an Position (300|300) des Gameboards mit Bild "car.gif" erstellen
        PlayerEntity e = new PlayerEntity(300,300,"resources/car.gif", gameboard);

        // Steuerung des Entities festlegen --> links, rechts, oben, unten, Leertaste
        // z.B. KeyEvent.VK_LEFT ist eine Variable, die die Tastennummer der linken Pfeiltaste enthaelt
        e.setKeyboardControls(KeyEvent.VK_LEFT, KeyEvent.VK_RIGHT, KeyEvent.VK_UP, KeyEvent.VK_DOWN, KeyEvent.VK_SPACE);
        // Entity zum Gameboard hinzufuegen
        gameboard.addEntity(e);

        // Welt erstellen
        buildWorld(gameboard);

        // Neues Fenster mit Gameboard erstellen. Standard-Fenster-Titel: "Mein Spiel"
        Window window = new Window("Mein Spiel", gameboard);
        // Spiel starten
        window.start();
    }

    public static void buildWorld(MyGameboard gameboard)
    {
        for(int i=0; i < 10; i++)
        {
            // Bei y=500 einen Cobblestone Boden von x=0 bis x=32*9 erstellen
            gameboard.addEntity(new BlockEntity(i*32, 500, "resources/blocks/cobblestone.png", gameboard));

            // Ueber jeden Cobblestone einen Apfel legen
            gameboard.addEntity(new CollectableEntity(i*32, 470, "resources/items/apple.png", gameboard));

            // Bei y=500 einen Cobblestone Boden von x=500 bis x=500+32*9 erstellen
            gameboard.addEntity(new BlockEntity(500+ i*32, 500, "resources/blocks/cobblestone.png", gameboard));

            // Ueber jeden Cobblestone einen Apfel legen
            gameboard.addEntity(new CollectableEntity(500+ i*32, 470, "resources/items/apple.png", gameboard));
        }

    }
}








src/gameboard/BlockEntity.java




    
    
    src/gameboard/BlockEntity.java
    
    


src/gameboard/BlockEntity.javapackage src.gameboard;

public class BlockEntity extends Entity
{
    public BlockEntity(int x, int y, String imagePath, MyGameboard gb)
    {
        super(x, y, imagePath, gb);
        showHitbox = false;
    }
}








pushAll.bat


git push -f origin
git push -f originA
git push -f originB
git push -f originC
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pushAll_withPull.bat


git pull origin main
git pull originA main
git pull originB main
git pull originC main

./pushAll.bat









.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10CSOFTWAREPROJEKT/mtg2324klasse10csoftwareprojekt-solution.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 f2cbac1c4ea8bc50418ed4363bf0bcfcdf51f0ad artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1725990222 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 f2cbac1c4ea8bc50418ed4363bf0bcfcdf51f0ad artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1725990222 +0200	










.git/refs/heads/main


f2cbac1c4ea8bc50418ed4363bf0bcfcdf51f0ad










.git/refs/remotes/origin/main


f2cbac1c4ea8bc50418ed4363bf0bcfcdf51f0ad










.git/ORIG_HEAD


f2cbac1c4ea8bc50418ed4363bf0bcfcdf51f0ad










.git/objects/pack/pack-f9e6934045f243c7f76a474d59194a20a64f2587.idx








.git/objects/pack/pack-f9e6934045f243c7f76a474d59194a20a64f2587.pack


.git/objects/pack/pack-f9e6934045f243c7f76a474d59194a20a64f2587













.git/FETCH_HEAD


f2cbac1c4ea8bc50418ed4363bf0bcfcdf51f0ad	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10CSOFTWAREPROJEKT/mtg2324klasse10csoftwareprojekt-solution.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

### Include gradle-wrapper
!gradle/wrapper/gradle-wrapper.jar

*.ctxt

*.bluej











softwareprojekt/mtg2324klasse10c-Softwareprojekt_-_JumpNRun-tests.zip




pushAll.bat


git push -f origin
git push -f originA
git push -f originB
git push -f originC









pom.xml


 
     4.0.0
     gameboard
     Vorlage-mit-Gameboard-Tests
     jar
     1.0
     Vorlage mit Gameboard Tests
     
         UTF-8
         -Dfile.encoding=UTF-8
    
     
         
            
             de.tum.in.ase
             artemis-java-test-sandbox
             1.13.0
        
    
     
         ${project.basedir}/assignment/
         ${project.basedir}/test
         
             
                 ${project.basedir}/test
            
        
         
             
                 org.apache.maven.plugins
                 maven-compiler-plugin
                 3.11.0
                 
                     17
                     17
                
            
             
                 org.apache.maven.plugins
                 maven-surefire-plugin
                 3.1.2
            
             
                 org.apache.maven.plugins
                 maven-enforcer-plugin
                 3.3.0
                 
                     
                         enforce-no-student-code-in-trusted-packages
                         process-classes
                         
                             enforce
                        
                    
                
                 
                     
                         
                             
                                 ${project.build.outputDirectory}/ch/qos/logback/
                                 ${project.build.outputDirectory}/com/github/javaparser/
                                 ${project.build.outputDirectory}/com/intellij/
                                 ${project.build.outputDirectory}/com/sun/
                                 ${project.build.outputDirectory}/de/tum/in/test/api/
                                 ${project.build.outputDirectory}/java/
                                 ${project.build.outputDirectory}/javax/
                                 ${project.build.outputDirectory}/jdk/
                                 ${project.build.outputDirectory}/net/jqwik/
                                 ${project.build.outputDirectory}/org/apache/
                                 ${project.build.outputDirectory}/org/assertj/
                                 ${project.build.outputDirectory}/org/eclipse/
                                 ${project.build.outputDirectory}/org/jacoco/
                                 ${project.build.outputDirectory}/org/json/
                                 ${project.build.outputDirectory}/org/junit/
                                 ${project.build.outputDirectory}/org/opentest4j/
                                 ${project.build.outputDirectory}/sun/
                                 ${project.build.outputDirectory}/org/gradle/
                                 ${project.build.outputDirectory}/worker/org/gradle/
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pushAll_withPull.bat


git pull origin main
git pull originA main
git pull originB main
git pull originC main

./pushAll.bat









.git/HEAD


ref: refs/heads/main










.git/index








.git/config


[core]
	repositoryformatversion = 0
	filemode = true
	logallrefupdates = true
	symlinks = false
[remote "origin"]
	url = file:///mnt/storage/localvc/MTG2324KLASSE10CSOFTWAREPROJEKT/mtg2324klasse10csoftwareprojekt-tests.git/
	fetch = +refs/heads/*:refs/remotes/origin/*
[branch "main"]
	remote = origin
	merge = refs/heads/main
[gc]
	auto = 0
	autoDetach = false
	autopacklimit = 0
[receive]
	autogc = false
[commit]
	gpgSign = false










.git/logs/HEAD


0000000000000000000000000000000000000000 04856771b06cb93e7e107546662526ca8211134c artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1725990245 +0200	










.git/logs/refs/heads/main


0000000000000000000000000000000000000000 04856771b06cb93e7e107546662526ca8211134c artemis <artemis@artemis-production-node8.artemis.in.tum.de> 1725990245 +0200	










.git/refs/heads/main


04856771b06cb93e7e107546662526ca8211134c










.git/refs/remotes/origin/main


04856771b06cb93e7e107546662526ca8211134c










.git/ORIG_HEAD


04856771b06cb93e7e107546662526ca8211134c










.git/objects/pack/pack-425ccd996fc3007fe9e978de5663206ff5cd1dfd.pack


.git/objects/pack/pack-425ccd996fc3007fe9e978de5663206ff5cd1dfd













.git/objects/pack/pack-425ccd996fc3007fe9e978de5663206ff5cd1dfd.idx








.git/FETCH_HEAD


04856771b06cb93e7e107546662526ca8211134c	not-for-merge	branch 'main' of file:///mnt/storage/localvc/MTG2324KLASSE10CSOFTWAREPROJEKT/mtg2324klasse10csoftwareprojekt-tests.git/










.gitattributes


# Handle line endings automatically for files detected as text
# and leave all files detected as binary untouched.
*               text=auto

#
# The above will handle all files NOT found below
#
# These files are text and should be normalized (Convert crlf => lf)
*.bash          text eol=lf
*.css           text diff=css
*.df            text
*.htm           text diff=html
*.html          text diff=html
*.java          text diff=java
*.js            text
*.json          text
*.jsp           text
*.jspf          text
*.jspx          text
*.properties    text
*.sh            text eol=lf
*.tld           text
*.txt           text
*.tag           text
*.tagx          text
*.xml           text
*.yml           text

# These files are binary and should be left untouched
# (binary is a macro for -text -diff)
*.class         binary
*.dll           binary
*.ear           binary
*.gif           binary
*.ico           binary
*.jar           binary
*.jpg           binary
*.jpeg          binary
*.png           binary
*.so            binary
*.war           binary










readme.md


## Test Repository instructions

#### Test tool & command
Tests will be run using the command maven clean test.

#### Project structure
Make sure that the package structure of your test classes is equivalent to the package structure of your base and solution repository.
Otherwise during the test run maven will not be able to find the imported classes in your test files.

#### Sequential test runs
If you have decided to use the sequential test runs feature for this exercise, read the following instructions:
We use the folder structure of the test repository to differentiate structural and behavior tests:
1. Structural test files must be placed in the folder "structural"
2. Behavior test files must be placed in the folder "behavior"

Files in other folders will not be executed!

#### Static Code Analysis
The pom.xml contains dependencies for the execution of static code analysis, if the option is active for this programming exercise.










.gitignore


.gradle
**/build/
!src/**/build/
target/

# Taken from https://github.com/github/gitignore

### Java
# Compiled class file
*.class

# Log file
*.log

# Mobile Tools for Java (J2ME)
.mtj.tmp/

# Package Files #
*.jar
*.war
*.nar
*.ear
*.zip
*.tar.gz
*.rar

# Taken from https://github.com/github/gitignore

### Eclipse
.metadata
bin/
tmp/
*.tmp
*.bak
*.swp
*~.nib
local.properties
.settings/
.loadpath
.recommenders

# External tool builders
.externalToolBuilders/

# Locally stored "Eclipse launch configurations"
*.launch

# CDT- autotools
.autotools

# Java annotation processor (APT)
.factorypath

# PDT-specific (PHP Development Tools)
.buildpath

# sbteclipse plugin
.target

# Tern plugin
.tern-project

# TeXlipse plugin
.texlipse

# STS (Spring Tool Suite)
.springBeans

# Code Recommenders
.recommenders/

# Annotation Processing
.apt_generated/
.apt_generated_test/

### JetBrains
.idea

# Gradle and Maven with auto-import
*.iml
*.ipr

# File-based project format
*.iws

# IntelliJ
out/

# mpeltonen/sbt-idea plugin
.idea_modules/

# JIRA plugin
atlassian-ide-plugin.xml

# Crashlytics plugin (for Android Studio and IntelliJ)
com_crashlytics_export_strings.xml
crashlytics.properties
crashlytics-build.properties
fabric.properties

### VSCode
.vscode/*
!.vscode/settings.json
!.vscode/tasks.json
!.vscode/launch.json
!.vscode/extensions.json
!.vscode/*.code-snippets

# Local History for Visual Studio Code
.history/

# Built Visual Studio Code Extensions
*.vsix

### Vim
# Swap
[._]*.s[a-v][a-z]
!*.svg  # comment out if you don't need vector files
[._]*.sw[a-p]
[._]s[a-rt-v][a-z]
[._]ss[a-gi-z]
[._]sw[a-p]

# Session
Session.vim
Sessionx.vim

# Temporary
.netrwhist
*~
# Auto-generated tag files
tags
# Persistent undo
[._]*.un~

### MacOs
# General
.DS_Store
.AppleDouble
.LSOverride

# Icon must end with two \r
Icon

# Thumbnails
._*

# Files that might appear in the root of a volume
.DocumentRevisions-V100
.fseventsd
.Spotlight-V100
.TemporaryItems
.Trashes
.VolumeIcon.icns
.com.apple.timemachine.donotpresent

# Directories potentially created on remote AFP share
.AppleDB
.AppleDesktop
Network Trash Folder
Temporary Items
.apdisk

### Windows
# Windows thumbnail cache files
Thumbs.db
Thumbs.db:encryptable
ehthumbs.db
ehthumbs_vista.db

# Dump file
*.stackdump

# Folder config file
[Dd]esktop.ini

# Recycle Bin used on file shares
$RECYCLE.BIN/

# Windows Installer files
*.cab
*.msi
*.msix
*.msm
*.msp

# Windows shortcuts
*.lnk

### Linux
*~

# temporary files which can be created if a process still has a handle open of a deleted file
.fuse_hidden*

# KDE directory preferences
.directory

# Linux trash folder which might appear on any partition or disk
.Trash-*

# .nfs files are created when an open file is removed but is still being accessed
.nfs*

pom_exercise.xml

pom_solution.xml










test/gameboard/helpers/ClzHelper.java




    
    
    test/gameboard/helpers/ClzHelper.java
    
    


test/gameboard/helpers/ClzHelper.javapackage gameboard.helpers;

import java.lang.reflect.*;
import java.util.Arrays;
import java.util.LinkedList;
import java.util.List;
import java.util.stream.Collectors;

import static de.tum.in.test.api.util.ReflectionTestUtils.*;
import static org.junit.jupiter.api.Assertions.assertFalse;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.abort;
import static org.junit.jupiter.api.Assumptions.assumeFalse;

public class ClzHelper
{
    private Class<?> cla = null;
    private Object obj = null;

    //private List<Constructor<?>> constructors;
    private List<Field> fields;
    private List<Method> methods;

    public ClzHelper(String classPath) throws Exception
    {
        try
        {
            cla = Class.forName(classPath);
        }
        catch (ClassNotFoundException e)
        {
            throw new Exception(String.format("Klasse %s konnte nicht gefunden werden. Überprüfe die erste Zeile mit der package-Anweisung. [7269e84f06]",classPath));
        }
        fields = List.of(cla.getDeclaredFields());
        methods = List.of(cla.getMethods());
        //constructors = List.of(cla.getConstructors());
    }
    public Type getSuperClass(String expected) throws Exception
    {
        if(!(expected.equals(obj.getClass().getGenericSuperclass().getTypeName())))
        {
            String simpleExpected = expected.substring(expected.lastIndexOf(".")+1);
            throw new Exception(String.format("Die Klasse '%s' erbt nicht von '%s'. [05041ba491]",obj.getClass().getSimpleName(),simpleExpected));
        }
        return cla;
    }
    public void createInstance(Object... args) throws Exception
    {
        try
        {
            obj = newInstance(cla,args);
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getName()));
        }
    }
    public void createInstance(int i1, int i2, String s, Object o) throws  Exception
    {
        try
        {
            Constructor c = structConstructor("public", int.class, int.class, String.class, o.getClass());
            obj = c.newInstance(i1,i2,s,o);
            if(obj == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            throw e;
            //throw new Exception(String.format("Es konnte kein Object der Klasse %s erstellt werden. Überprüfe deinen Konstruktor. [eb536fd35b]",cla.getSimpleName())
            //        +(instructions ? "\nDiese Fehler tritt z.B. auf, wenn es keinen Konstruktor mit passenden Parametern gibt, der Zugriffsmodifizierer falsch ist oder ein Laufzeitfehler im Konstruktor auftritt." : ""));
        }
    }


    public Object getField(String name)
    {
        try
        {
            return valueForNonPublicAttribute(obj, name);
        }
        catch(Throwable e)
        {
            fail(e.getMessage());
        }
        fail("Interner Fehler beim Lesen des Attributs " + name + "[2d7daf5f26]");
        return null;
    }


    public void setField(String name, Object val)
    {
        try
        {
            setValueOfNonPublicAttribute(obj, name, val);
        }
        catch(Throwable e)
        {
            fail(String.format("Wert des Attributs %s konnte nicht geschrieben werden. [f3cfba8f65]",name));
        }
        fail(String.format("Wert des Attributs %s konnte nicht geschrieben werden. [f3cfba8f65]",name));
    }

    public void setField(String name, String type, Object val, String modifier1, String modifier2)
    {
        try
        {
            setValueOfNonPublicAttribute(obj, name, val);
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
    }


    public Field structField(String name, String type, String modifier1, String modifier2) throws Exception
    {
        try
        {
            return structField(name, type, modifier1);
        }
        catch(Throwable e)
        {
            return structField(name, type, modifier2);
        }
    }

    public Field structField(String name, String type, String modifier) throws Exception
    {
        Field f = null;
        try { f = fields.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (f == null)
        {
            throw new Exception(String.format("Das Attribut '%s' fehlt. [9eed463070]",name));
        }
        else
        {
            if(!f.getType().getTypeName().equals(type))
            {
                throw new Exception(String.format("Das Attribut '%s' hat den falschen Typ: %s [2e3339d5c4]",name,f.getType().getTypeName(),type));
            }
            if(!Modifier.toString(f.getModifiers()).equals(modifier))
            {
                throw new Exception(String.format("Der Zugriffsmodifizierer des Attributs '%s' ist falsch: %s [9670f37af7]",name,Modifier.toString(f.getModifiers())));
            }
        }
        return f;
    }

    public Method structMethod(String name, String returnType, String modifier, Class<?>... paramTypes) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        Method m = null;
        //Method m = null;
        try { m = methods.stream().filter(x -> x.getName().equals(name)).findFirst().get(); } catch (Exception e) { }

        if (m == null)
        {
            throw new Exception(String.format("Die Methode '%s' fehlt. [98192a5c8a]",name));
        }
        if(!m.getGenericReturnType().getTypeName().equals(returnType))
        {
            errMsgBuilder.add(String.format("Der Rückgabetyp der Methode '%s' ist falsch: %s [b6db768a4b]",name,m.getGenericReturnType().getTypeName()));
        }
        if(!Modifier.toString(m.getModifiers()).equals(modifier))
        {
            errMsgBuilder.add(String.format("Der Zugriffsmodifizierer der Methode '%s' ist falsch: %s [3790ec9f31]",name,Modifier.toString(m.getModifiers())));
        }


        for(int i=0; i<paramTypes.length; i++)
        {
            if(m.getParameterTypes().length < i+1)
            {
                errMsgBuilder.add(String.format("Die Methode '%s' hat zu wenige Parameter. [ea4797dbc1]",name));
                break;
            }
            if(!m.getParameterTypes()[i].getTypeName().equals(paramTypes[i].getTypeName()))
            {
                errMsgBuilder.add(String.format("Der Typ des %d. Parameters der Methode '%s' ist falsch: %s [1c8daa855e]",i+1,name,m.getParameterTypes()[i].getTypeName()));
            }
        }

        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
        return m;
    }
    public Object invoke(String name, String returnType, String modifier, Object... args)
    {
        try
        {
            if(args.length == 0)
            {
                Method m = structMethod(name, returnType, modifier);
                return invokeMethod(obj, m);
                //return m.invoke(obj);
            }
            //return invokeMethod(obj,name,args);
            Method m = structMethod(name, returnType, modifier, convertToClassArray(args));
            return invokeMethod(obj,m,args);
            //return m.invoke(obj,name,args);
        }
        catch (Exception e)
        {
            fail(String.format("Die Methode %s konnte nicht aufgerufen werden [890f5c69af] \n",name)+e.getMessage());
        }
        return null;
    }

    public Constructor<?> structConstructor(String modifier, Class<?>... args) throws Exception
    {
        List<String> errMsgBuilder = new LinkedList<>();
        //Method m = null;
        //Method m = null;
        //try { m = constructors.stream().map(x -> x.getGenericParameterTypes() .getName().equals(name)).findFirst().get(); } catch (Exception e) { }


        Constructor ctr = null;
        try
        {
            if (modifier.equals("public"))
            {
                ctr = getConstructor(cla, args);
            }
            else
            {
                ctr = getNonPublicConstructor(cla, args);
            }
            if(ctr == null)
            {
                throw new Exception();
            }
        }
        catch (Throwable e)
        {
            String types = Arrays.stream(args).map(x -> x.getName()).collect(Collectors.joining(", "));
            throw new Exception("In der Klasse %s konnte kein %s Konstruktor mit den Parametern-Typen %s gefunden werden. [890f5c69af]".formatted(cla.getName(), modifier, types));
        }
        return ctr;
    }

    public Object getObj()
    {
        return obj;
    }
    public void setObject(Object obj)
    {
        this.obj = obj;
    }
    private Class<?>[] convertToClassArray(Object... args) {
        Class<?>[] classes = new Class<?>[args.length];
        for (int i = 0; i < args.length; i++)
        {
            classes[i] = args[i].getClass();
            if(classes[i].equals(Integer.class))
            {
                classes[i] = int.class;
            }
        }
        return classes;
    }

    public void getterSetterTest(String setterName, String getterName, Object[] values) throws Exception
    {
        for(Object expected : values)
        {
            this.invoke(setterName, "void", "public", expected);
            Object actual = this.invoke(getterName, Object.class.getTypeName(), "public");
            if(actual == null || !actual.equals(expected))
            {
                throw new Exception(String.format("Der Setter '%s()' setzt das Attribut nicht korrekt oder der Getter '%s()' gibt nicht den Attributwert zurück. [c1012a57b3]",setterName,getterName));
            }
        }
    }


    /**
     * Compares the return value of a getter with the value of the attribute. Does not check for null values of the attribute.
     * Make sure the attribute has been implemented properly.
     */
    public void getterTest(String getterName, String attributeName) throws Exception
    {
        Object actual = this.invoke(getterName, Object.class.getTypeName(), "public");
        Object expected = this.getField(attributeName);
        if(actual == null || !actual.equals(expected))
        {
            throw new Exception(String.format("Der Getter '%s()' gibt nicht den Wert des Attributs '%s' zurück. [18f094d95a])", getterName, attributeName));
        }
    }

    public String getClz()
    {
        return cla.getName();
    }
    public String getSimpleClz()
    {
        return simplifyName(cla.getName());
    }

    public String simplifyName(String expected)
    {
        return expected.substring(expected.lastIndexOf(".")+1);
    }
}
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test/gameboard/helpers/MockGameboard.javapackage gameboard.helpers;

import src.gameboard.MyGameboard;

public class MockGameboard extends MyGameboard
{
    private int w;
    private int h;
    private int[] pressedKeys;

    public MockGameboard(int w, int h, int[] pressedKeys)
    {
        super("");
        this.w = w;
        this.h = h;
        this.pressedKeys = pressedKeys;
    }



    @Override
    public int getWidth()
    {
        return w;
    }
    @Override
    public int getHeight()
    {
        return h;
    }

}
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test/gameboard/TestEntity.javapackage gameboard;

import gameboard.helpers.ClzHelper;
import src.gameboard.Hitbox;
import src.gameboard.MyGameboard;

import java.awt.*;
import java.util.ArrayList;
import java.util.List;
import java.util.Random;

import static org.junit.jupiter.api.Assertions.fail;

public class TestEntity
{
    static void testMove(ClzHelper hEntity) throws Exception
    {
        for(int i=0; i<3; i++)
        {
            Random ran = new Random();
            List<String> errMsgBuilder = new ArrayList<>();

            int dX = ran.nextInt(11)-5;
            int dY = ran.nextInt(11)-5;


            int beforeX = (int) hEntity.invoke("getX", "int", "public");
            int beforeY = (int) hEntity.invoke("getY", "int", "public");

            hEntity.invoke("setSpeedX", "void", "public", dX);
            hEntity.invoke("setSpeedY", "void", "public", dY);

            hEntity.invoke("run", "void", "public");

            int afterX = (int) hEntity.invoke("getX", "int", "public");
            int afterY = (int) hEntity.invoke("getY", "int", "public");

            if(beforeX + dX != afterX || beforeY + dY != afterY)
            {
                boolean reasonFound = false;
                if(beforeX + dX != afterX && beforeX==afterX)
                {
                    reasonFound = true;
                    errMsgBuilder.add("Die run-Methode bewegt das Entity nicht in x-Richtung. [746debc779]");
                }
                if(beforeY + dY != afterY && beforeY==afterY)
                {
                    reasonFound = true;
                    errMsgBuilder.add("Die run-Methode bewegt das Entity nicht in y-Richtung. [f693dd4a15]");
                }
                if(beforeX - dX == afterX && dX != 0)
                {
                    reasonFound = true;
                    errMsgBuilder.add("Die run-Methode bewegt das Entity in x-Richtung genau entgegengesetzt, der richtigen Richtung. [55d1d00e87]");
                }
                if(beforeY - dY == afterY && dY != 0)
                {
                    reasonFound = true;
                    errMsgBuilder.add("Die run-Methode bewegt das Entity in y-Richtung genau entgegengesetzt, der richtigen Richtung. [ba2f631038]");
                }
                if(!reasonFound)
                {
                    errMsgBuilder.add("Die run-Methode bewegt das Entity nicht korrekt. [5fcbb3e5ef]");
                }
            }
            if(!errMsgBuilder.isEmpty())
            {
                throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
            }
        }
    }

    static void testHitboxCreated(ClzHelper hEntity) throws Exception
    {
        Hitbox hb = (Hitbox)hEntity.invoke("getHitbox", "src.gameboard.Hitbox", "public");
        if (hb == null)
        {
            throw new Exception("Dem Referenzattribut hitbox wurde im Konstruktor kein Wert zugewiesen oder der Getter 'getHitbox()' funktioniert nicht richtig.");
        }
    }

    static void testHitboxSize(ClzHelper hEntity, ClzHelper hHitbox) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();

        hHitbox.setObject(hEntity.invoke("getHitbox", "src.gameboard.Hitbox", "public"));

        Image img =  (Image)hEntity.invoke("getImage", "java.awt.Image", "public");
        int eWidth = img.getWidth(null);
        int eHeight = img.getHeight(null);

        Polygon p = (Polygon)hHitbox.invoke("getPolygon", "java.awt.Polygon", "public");
        int hWidth = (int)p.getBounds().getWidth();
        int hHeight = (int)p.getBounds().getHeight();

        if(eWidth != hWidth)
        {
            errMsgBuilder.add("Die Hitbox hat nicht die gleiche Breite wie das Entity. [c02b58534e]");
        }
        if(eHeight != hHeight)
        {
            errMsgBuilder.add("Die Hitbox hat nicht die gleiche Höhe wie das Entity. [f14a99002c]");
        }
        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
    }
    static void testHitboxPosition(ClzHelper hEntity, ClzHelper hHitbox) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        hHitbox.setObject(hEntity.invoke("getHitbox", "src.gameboard.Hitbox", "public"));


        int eX = (int)hEntity.invoke("getX", "int", "public");
        int eY = (int)hEntity.invoke("getY", "int", "public");

        Polygon p = (Polygon)hHitbox.invoke("getPolygon", "java.awt.Polygon", "public");

        int hX = (int)p.getBounds().getX();
        int hY = (int)p.getBounds().getY();

        if(eX != hX)
        {
            errMsgBuilder.add("Die Hitbox hat nicht die gleiche x-Koordinate wie das Entity. [6df7cb9044]");
        }
        if(eY != hY)
        {
            errMsgBuilder.add("Die Hitbox hat nicht die gleiche y-Koordinate wie das Entity. [db9c492794]");
        }
        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
    }

    static void testHitboxMovement(ClzHelper hEntity, ClzHelper hHitbox) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();

        hHitbox.setObject(hEntity.invoke("getHitbox", "src.gameboard.Hitbox", "public"));


        Random ran = new Random();
        int dX = ran.nextInt(21)-10;
        int dY = ran.nextInt(21)-10;

        int eXPre = (int)hEntity.invoke("getX", "int", "public");
        int eYPre = (int)hEntity.invoke("getY", "int", "public");


        Polygon p = (Polygon)hHitbox.invoke("getPolygon", "java.awt.Polygon", "public");

        int hXPre = (int)p.getBounds().getX();
        int hYPre = (int)p.getBounds().getY();

        hEntity.invoke("setSpeedX", "void", "public", dX);
        hEntity.invoke("setSpeedY", "void", "public", dY);

        hEntity.invoke("run", "void", "public");

        int eXPost = (int)hEntity.invoke("getX", "int", "public");
        int eYPost = (int)hEntity.invoke("getY", "int", "public");


        p = (Polygon)hHitbox.invoke("getPolygon", "java.awt.Polygon", "public");
        int hXPost = (int)p.getBounds().getX();
        int hYPost = (int)p.getBounds().getY();

        int dXe = eXPost - eXPre;
        int dYe = eYPost - eYPre;

        int dXh = hXPost - hXPre;
        int dYh = hYPost - hYPre;

        if(dXe != dXh)
        {
            errMsgBuilder.add("Die Hitbox bewegt sich in x-Richtung nicht wie das Entity. [a504d924d1]");
        }
        if(dYe != dYh)
        {
            errMsgBuilder.add("Die Hitbox bewegt sich in y-Richtung nicht wie das Entity. [6e1d343a5c]");
        }
        if(!errMsgBuilder.isEmpty())
        {
            throw new Exception(String.join(System.lineSeparator(), errMsgBuilder));
        }
    }

    static void structTest(ClzHelper hEntity, ClzHelper hHitbox) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        String[] attributes = new String[]{"x","y","speedX","speedY"/*, "keyNrLeft", "keyNrRight", "keyNrUp", "keyNrDown", "keyNrJump"*/};

        for(String s : attributes)
        {
            try { hEntity.structField(s, "int", "private", "protected"); }
            catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }
        }

        try { hEntity.structField("image", "java.awt.Image", "private", "protected"); }
        catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }

        String[] gettersInt = new String[]{"getX","getY","getSpeedX","getSpeedY"};
        for(String s : gettersInt)
        {
            try { hEntity.structMethod(s, "int", "public"); }
            catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }
        }

        try { hEntity.structMethod("getImage", "java.awt.Image", "public"); }
        catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }


        String[] settersInt = new String[]{"setSpeedX","setSpeedY"};
        for(String s : settersInt)
        {
            try { hEntity.structMethod(s, "void", "public", int.class); }
            catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }
        }

        try { hEntity.structField("showHitbox", "boolean", "private", "protected"); }
        catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }

        try { hEntity.structField("hitbox", "src.gameboard.Hitbox", "private", "protected"); }
        catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }

        try { hEntity.structMethod("getShowHitbox", "boolean", "public"); }
        catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }

        //try { hEntity.getterSetterTest("setHitbox","getHitbox", new Object[]{hHitbox.getObj()}); }
        //catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }

        try { hEntity.structConstructor("public",int.class,int.class,String.class, MyGameboard.class); }
        catch (Throwable e) { errMsgBuilder.add(e.getMessage()); }

        if(!errMsgBuilder.isEmpty())
        {
            String prefix = "In der Klassen Entity sind folgende Attribute/Methoden nicht korrekt: " + System.lineSeparator();
            throw new Exception(prefix + String.join(System.lineSeparator(), errMsgBuilder));
        }
    }

    static void structRun(ClzHelper hEntity) throws Exception
    {

        hEntity.structMethod("run", "void", "public");
    }
}
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    test/gameboard/TestStructBlockEntity.java
    
    


test/gameboard/TestStructBlockEntity.javapackage gameboard;

import gameboard.helpers.ClzHelper;
import src.gameboard.MyGameboard;

public class TestStructBlockEntity
{

    public static void testBlockEntityInheritance(ClzHelper hBlockEntity) throws Exception
    {
        hBlockEntity.getSuperClass("src.gameboard.Entity");
    }
    public static void testStructCtr(ClzHelper hCollectableEntity) throws Exception
    {
        hCollectableEntity.structConstructor("public", int.class, int.class, String.class, MyGameboard.class);
    }
}
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    test/gameboard/TestStructCollectableEntity.java
    
    


test/gameboard/TestStructCollectableEntity.javapackage gameboard;

import gameboard.helpers.ClzHelper;
import src.gameboard.MyGameboard;

public class TestStructCollectableEntity
{
    public static void testCollectableEntityInheritance(ClzHelper hCollectableEntity) throws Exception
    {
        hCollectableEntity.getSuperClass("src.gameboard.Entity");
    }
    public static void testStructCtr(ClzHelper hCollectableEntity) throws Exception
    {
        hCollectableEntity.structConstructor("public", int.class, int.class, String.class, MyGameboard.class);
    }
}
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    test/gameboard/TestPlayerEntity.java
    
    


test/gameboard/TestPlayerEntity.javapackage gameboard;

import de.tum.in.test.api.util.ReflectionTestUtils;
import gameboard.helpers.ClzHelper;
import gameboard.helpers.MockGameboard;
import org.junit.platform.commons.util.ReflectionUtils;
import src.gameboard.*;

import javax.swing.*;
import java.awt.*;
import java.awt.event.KeyEvent;
import java.lang.reflect.Method;
import java.nio.file.Paths;
import java.sql.Ref;
import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;
import java.util.Random;
import java.util.stream.Collectors;

import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.abort;

public class TestPlayerEntity
{
    public static boolean[] compare(boolean[] b1, boolean[] b2)
    {
        if(b1.length != b2.length)
        {
            fail("Das von 'whichEdgesReached' zurückgegebene Array hat nicht die erwartete Länge. [807193a3c6]");
        }
        boolean[] results = new boolean[b1.length];
        for(int i=0; i<b1.length; i++)
        {
            results[i] = (b1[i] == b2[i]);
        }
        return results;
    }

    public static boolean[] helperWhichEdgesReached(int x, int y, boolean[] expected, ClzHelper hPlayerEntity, boolean[] results)
    {
        ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayerEntity.getObj(), "x", x);
        ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayerEntity.getObj(), "y", y);

        boolean[] actual = (boolean[]) hPlayerEntity.invoke("whichEdgesReached", "boolean[]", "public");
        boolean[] b = compare(actual, expected);

        for (int i = 0; i < results.length; i++)
        {
            results[i] = results[i] && b[i];
        }
        return results;
    }

    public static boolean[] helperWhichEdgesReached2(int x, int y, boolean[] expected, ClzHelper hPlayerEntity, boolean[] results)
    {
        ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayerEntity.getObj(), "x", x);
        ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayerEntity.getObj(), "y", y);

        boolean[] actual = (boolean[]) hPlayerEntity.invoke("whichEdgesReached", "boolean[]", "public");
        boolean[] b = compare(actual, expected);

        for (int i = 0; i < results.length; i++)
        {
            results[i] = results[i] && b[i];
        }
        return results;
    }

    public static void testCheckIfEdgesReachedLv2(ClzHelper hPlayerEntity) throws Exception
    {
        boolean[] results = {true,true,true,true};
        MockGameboard gb = new MockGameboard(1000,1000, null);
        ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayerEntity.getObj(), "gb", gb);
        Image img = ((Image)hPlayerEntity.invoke("getImage","java.awt.Image","public"));
        int w = img.getWidth(null);
        int h = img.getHeight(null);

        //fail("w: " + w + " h: " + h);

        try
        {
            List<String> errMsgBuilder;

            boolean[] expected = new boolean[]{false, false, false, false};
            results = helperWhichEdgesReached(500, 500, expected, hPlayerEntity, results);

            errMsgBuilder = getStrings(results);
            if(errMsgBuilder.size() > 0)
            {
                fail("1 " + String.join("\n", errMsgBuilder));
            }

            expected = new boolean[]{true, false, false, false};
            results = helperWhichEdgesReached(-10, 500, expected, hPlayerEntity, results);

            errMsgBuilder = getStrings(results);
            if(errMsgBuilder.size() > 0)
            {
                fail("2 " + String.join("\n", errMsgBuilder));
            }

            expected = new boolean[]{false, false, true, false};
            results = helperWhichEdgesReached(1000-w/2, 500, expected, hPlayerEntity, results);

            expected = new boolean[]{false, false, false, true};
            results = helperWhichEdgesReached(500, 1000-h/2, expected, hPlayerEntity, results);

            expected = new boolean[]{false, false, true, true};
            results = helperWhichEdgesReached(1000-w/2, 1000-h/2, expected, hPlayerEntity, results);
        }
        catch (Exception e)
        {
            fail("Fehler beim Testen von 'whichEdgesReached' [556e173bf2]:\n" + e.getMessage());
        }

        List<String> errMsgBuilder = getStrings(results);
        if(errMsgBuilder.size() > 0)
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }

    public static void testCheckIfEdgesReachedLv1(ClzHelper hPlayerEntity) throws Exception
    {
        boolean[] results = {true,true,true,true};
        MockGameboard gb = new MockGameboard(1000,1000, null);
        ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayerEntity.getObj(), "gb", gb);

        try
        {
            List<String> errMsgBuilder;

            boolean[] expected = new boolean[]{false, false, false, false};
            results = helperWhichEdgesReached(500, 500, expected, hPlayerEntity, results);

            errMsgBuilder = getStrings(results);
            if(errMsgBuilder.size() > 0)
            {
                fail(String.join("\n", errMsgBuilder));
            }

            expected = new boolean[]{true, false, false, false};
            results = helperWhichEdgesReached2(-10, 500, expected, hPlayerEntity, results);

            errMsgBuilder = getStrings(results);
            if(errMsgBuilder.size() > 0)
            {
                fail(String.join("\n", errMsgBuilder));
            }

            expected = new boolean[]{false, true, false, false};
            results = helperWhichEdgesReached2(500, -50, expected, hPlayerEntity, results);

            expected = new boolean[]{false, false, true, false};
            results = helperWhichEdgesReached2(1050, 500, expected, hPlayerEntity, results);

            expected = new boolean[]{false, false, false, true};
            results = helperWhichEdgesReached2(500, 1050, expected, hPlayerEntity, results);

            expected = new boolean[]{true, true, false, false};
            results = helperWhichEdgesReached2(-10, -50, expected, hPlayerEntity, results);

            expected = new boolean[]{false, false, true, true};
            results = helperWhichEdgesReached2(1050, 1050, expected, hPlayerEntity, results);

            expected = new boolean[]{true, true, false, false};
            results = helperWhichEdgesReached2(-50, -50, expected, hPlayerEntity, results);
        }
        catch (Exception e)
        {
            fail("Fehler beim Testen von 'whichEdgesReached' [556e173bf2]:\n" + e.getMessage());
        }

        List<String> errMsgBuilder = getStrings(results);
        if(errMsgBuilder.size() > 0)
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }

    private static List<String> getStrings(boolean[] results)
    {
        List<String> errMsgBuilder = new ArrayList<>();
        if(!results[0])
        {
            errMsgBuilder.add("Die Überprüfung, ob der linke Rand erreicht wurde, funktioniert nicht korrekt. [556e173bf2]");
        }
        if(!results[1])
        {
            errMsgBuilder.add("Die Überprüfung, ob der obere Rand erreicht wurde, funktioniert nicht korrekt. [db2bbfd244]");
        }
        if(!results[2])
        {
            errMsgBuilder.add("Die Überprüfung, ob der rechte Rand erreicht wurde, funktioniert nicht korrekt. [6c35f460ac]");
        }
        if(!results[3])
        {
            errMsgBuilder.add("Die Überprüfung, ob der untere Rand erreicht wurde, funktioniert nicht korrekt. [05ee99968f]");
        }
        return errMsgBuilder;
    }

    public static void testApplyKeyboardControlsLv1_None(ClzHelper hPlayerEntity) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        int[] keys = new int[]{};
        int[] speeds = helperApplyKeyboardControls(hPlayerEntity, keys, 0, 0);
        if (speeds[0] != 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode verändert speedX, obwohl keine Taste gedrückt ist. [146c99f5da]"); }
        if (speeds[1] != 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode verändert speedY, obwohl keine Taste gedrückt ist. [121f6b6e11]"); }
        if (!errMsgBuilder.isEmpty()) {throw new Exception(String.join("\n", errMsgBuilder));}
    }
    public static void testApplyKeyboardControlsLv1_Left(ClzHelper hPlayerEntity) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        int[] keys = new int[]{KeyEvent.VK_LEFT}; //{KeyEvent.VK_LEFT, KeyEvent.VK_UP, KeyEvent.VK_RIGHT, KeyEvent.VK_DOWN};
        int[] speeds = helperApplyKeyboardControls(hPlayerEntity, keys, 0, 0);
        if(speeds[0] >= 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode bewegt das Entity nicht nach links, wenn die passende Taste gedrückt wurde. [96f9ada312]"); }
        if(speeds[1] != 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode verändert speedY, obwohl es nur nach links bewegt werden sollte. [cfe79ec49f]"); }
        if(!errMsgBuilder.isEmpty()) { throw new Exception(String.join("\n", errMsgBuilder)); }
    }
    public static void testApplyKeyboardControlsLv1_Right(ClzHelper hPlayerEntity) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        int[] keys = new int[]{KeyEvent.VK_RIGHT}; //{KeyEvent.VK_LEFT, KeyEvent.VK_UP, KeyEvent.VK_RIGHT, KeyEvent.VK_DOWN};
        int[] speeds = helperApplyKeyboardControls(hPlayerEntity, keys, 0, 0);
        if(speeds[0] <= 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode bewegt das Entity nicht nach rechts, wenn die passende Taste gedrückt wurde. [d9a623a0d9]"); }
        if(speeds[1] != 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode verändert speedY, obwohl es nur nach rechts bewegt werden sollte. [79bc45315e]"); }
        if(!errMsgBuilder.isEmpty()) { throw new Exception(String.join("\n", errMsgBuilder)); }
    }
    public static void testApplyKeyboardControlsLv1_Up(ClzHelper hPlayerEntity) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        int[] keys = new int[]{KeyEvent.VK_UP}; //{KeyEvent.VK_LEFT, KeyEvent.VK_UP, KeyEvent.VK_RIGHT, KeyEvent.VK_DOWN};
        int[] speeds = helperApplyKeyboardControls(hPlayerEntity, keys, 0, 0);
        if(speeds[0] != 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode verändert speedX, obwohl es nur nach oben bewegt werden sollte. [e2335c73cf]"); }
        if(speeds[1] >= 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode bewegt das Entity nicht nach oben, wenn die passende Taste gedrückt wurde. [9fda937fd9]"); }
        if(!errMsgBuilder.isEmpty()) { throw new Exception(String.join("\n", errMsgBuilder)); }
    }
    public static void testApplyKeyboardControlsLv2_Left(ClzHelper hPlayerEntity) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        int[] keys = new int[]{KeyEvent.VK_LEFT}; //{KeyEvent.VK_LEFT, KeyEvent.VK_UP, KeyEvent.VK_RIGHT, KeyEvent.VK_DOWN};
        int[] speeds = helperApplyKeyboardControls(hPlayerEntity, keys, 0, 0);

        int speedX1 = speeds[0];
        int speedY1 = speeds[1];
        speeds = helperApplyKeyboardControls(hPlayerEntity, keys, speedX1, speedY1);
        int speedX2 = speeds[0];
        int speedY2 = speeds[1];
        speeds = helperApplyKeyboardControls(hPlayerEntity, keys, speedX2, speedY2);
        int speedX3 = speeds[0];
        int speedY3 = speeds[1];

        if(speedX3 >= 0)
        {
            errMsgBuilder.add("Die applyKeyboardControls-Methode bewegt das Entity nicht nach links, wenn die passende Taste gedrückt wurde. [96f9ada312]");
        }
        else
        {
            if (speedX2 != 2 * speedX1 || speedX3 != speedX2 + speedX1)
            {
                errMsgBuilder.add("Die applyKeyboardControls-Methode beschleunigt das Entity nicht gleichmäßig nach links, wenn die passende Taste gedrückt wurde. Achte darauf, dass speedX jedes mal um den gleichen Wert verändert wird. [14a9954283]");
            }
        }
        if(speedY3 != 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode verändert speedY, obwohl das Entity nur nach rechts beschleunigt werden sollte. [79bc45315e]"); }
        if(!errMsgBuilder.isEmpty()) { throw new Exception(String.join("\n", errMsgBuilder)); }
    }
    public static void testApplyKeyboardControlsLv2_Right(ClzHelper hPlayerEntity) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        int[] keys = new int[]{KeyEvent.VK_RIGHT}; //{KeyEvent.VK_LEFT, KeyEvent.VK_UP, KeyEvent.VK_RIGHT, KeyEvent.VK_DOWN};
        int[] speeds = helperApplyKeyboardControls(hPlayerEntity, keys, 0, 0);

        int speedX1 = speeds[0];
        int speedY1 = speeds[1];
        speeds = helperApplyKeyboardControls(hPlayerEntity, keys, speedX1, speedY1);
        int speedX2 = speeds[0];
        int speedY2 = speeds[1];
        speeds = helperApplyKeyboardControls(hPlayerEntity, keys, speedX2, speedY2);
        int speedX3 = speeds[0];
        int speedY3 = speeds[1];

        if(speeds[0] <= 0)
        {
            errMsgBuilder.add("Die applyKeyboardControls-Methode bewegt das Entity nicht nach rechts, wenn die passende Taste gedrückt wurde. [d9a623a0d9]");
        }
        else
        {
            if (speedX2 != 2 * speedX1 || speedX3 != speedX2 + speedX1)
            {
                errMsgBuilder.add("Die applyKeyboardControls-Methode beschleunigt das Entity nicht gleichmäßig nach rechts, wenn die passende Taste gedrückt wurde. Achte darauf, dass speedX jedes mal um den gleichen Wert verändert wird. [0330eb5a69]");
            }
        }
        if(speedY3 != 0) { errMsgBuilder.add("Die applyKeyboardControls-Methode verändert speedY, obwohl das Entity nur nach rechts beschleunigt werden sollte. [79bc45315e]"); }
        if(!errMsgBuilder.isEmpty()) { throw new Exception(String.join("\n", errMsgBuilder)); }
    }

    public static void testApplyKeyboardControlsLv2_Jump(ClzHelper hPlayerEntity, ClzHelper hBlockEntity) throws Exception
    {
        List<String> errMsgBuilder = new ArrayList<>();
        int[] keys = new int[]{KeyEvent.VK_SPACE}; //{KeyEvent.VK_LEFT, KeyEvent.VK_UP, KeyEvent.VK_RIGHT, KeyEvent.VK_DOWN};

        MockGameboard gb = new MockGameboard(1000,1000, null);
        try
        {
            ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayerEntity.getObj(), "gb", gb);
            ReflectionTestUtils.setValueOfNonPublicAttribute(hBlockEntity.getObj(), "gb", gb);
            gb.addEntity((Entity)hPlayerEntity.getObj());
            gb.addEntity((Entity)hBlockEntity.getObj());

            String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
            Image img = new ImageIcon(path).getImage();

            ReflectionTestUtils.setValueOfNonPublicAttribute(hBlockEntity.getObj(), "x", 500);
            ReflectionTestUtils.setValueOfNonPublicAttribute(hBlockEntity.getObj(), "y", 500 + img.getHeight(null));
        }
        catch (Throwable t)
        {
            fail(t.toString());
            abort("Voraussetzungen nicht erfüllt [a45b5f71de]");
        }

        hPlayerEntity.setField("x", "int",  500, "protected", "private");
        hPlayerEntity.setField("y", "int",  500, "protected", "private");

        hPlayerEntity.setField("speedX", "int",  0, "protected", "private");
        hPlayerEntity.setField("speedY", "int",  0, "protected", "private");

        hPlayerEntity.invoke("applyKeyboardControls", "void", "public", new Object[] {keys});

        int newSpeedX = (int)hPlayerEntity.getField("speedX");
        int newSpeedY = (int)hPlayerEntity.getField("speedY");




        if(newSpeedX != 0)
        {
            errMsgBuilder.add("Die applyKeyboardControls-Methode bewegt das Entity beim Springen immer nach links oder rechts. [c1820e3a3a]");
        }
        if(newSpeedY > 0)
        {
            errMsgBuilder.add("Die applyKeyboardControls-Methode beschleunigt das Entity beim Springen nach unten statt oben. Hast du ein falsches Vorzeichen verwendet? [a816ed4597]");
        }
        if(newSpeedY == 0)
        {
            errMsgBuilder.add("Die applyKeyboardControls-Methode bewegt das Entity nicht, wenn es eigentlich springen sollte. [44356059fc]");
        }
        if(newSpeedY < 0 && newSpeedY > -10)
        {
            errMsgBuilder.add("Die applyKeyboardControls-Methode beschleunigt das Entity beim Springen zu wenig. Achte darauf, speedY auf einen Wert kleinergleich -10 zu setzen. [4fb1f32e9c]");
        }
        if(!errMsgBuilder.isEmpty()) { throw new Exception(String.join("\n", errMsgBuilder)); }
    }

    public static int[] helperApplyKeyboardControls(ClzHelper hPlayerEntity, int[] keys, int speedX, int speedY)
    {

        MockGameboard gb = new MockGameboard(1000,1000, keys);

        try
        {
            ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayerEntity.getObj(), "gb", gb);
        }
        catch (Throwable t)
        {
            abort("Voraussetzungen nicht erfüllt [a45b5f71de]");
        }

        hPlayerEntity.setField("x", "int",  500, "protected", "private");
        hPlayerEntity.setField("y", "int",  500, "protected", "private");

        hPlayerEntity.setField("speedX", "int",  speedX, "protected", "private");
        hPlayerEntity.setField("speedY", "int",  speedY, "protected", "private");

        hPlayerEntity.invoke("applyKeyboardControls", "void", "public", new Object[] {keys});

        int newSpeedX = (int)hPlayerEntity.getField("speedX");
        int newSpeedY = (int)hPlayerEntity.getField("speedY");

        return new int[] {newSpeedX, newSpeedY};
    }

    public static void collectCollectable(ClzHelper hPlayer, ClzHelper hCollectable) throws Exception
    {
        MockGameboard gb = new MockGameboard(1000,1000, null);
        try
        {
            ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayer.getObj(), "gb", gb);
            ReflectionTestUtils.setValueOfNonPublicAttribute(hCollectable.getObj(), "gb", gb);
            gb.addEntity((Entity)hPlayer.getObj());
            gb.addEntity((Entity)hCollectable.getObj());
        }
        catch (Throwable t)
        {
            abort("Voraussetzungen nicht erfüllt [a45b5f71de]");
        }

        hPlayer.setField("x", "int",  500, "protected", "private");
        hPlayer.setField("y", "int",  500, "protected", "private");
        hCollectable.setField("x", "int",  500, "protected", "private");
        hCollectable.setField("y", "int",  500, "protected", "private");


        ((Hitbox)hPlayer.getField("hitbox")).setCoordinates(500, 500);
        ((Hitbox)hCollectable.getField("hitbox")).setCoordinates(500, 500);

        //fail(((Hitbox)hPlayer.getField("hitbox")).getPolygon().getBounds2D().toString() + " ; " + ((Hitbox)hCollectable.getField("hitbox")).getPolygon().getBounds2D().toString());

        hPlayer.invoke("run", "void", "public");
        hCollectable.invoke("run", "void", "public");

        Method m = ReflectionTestUtils.getNonPublicMethod(Gameboard.class, "applyEntityModifications");
        ReflectionTestUtils.invokeNonPublicMethod(gb, m);



        CollectableEntity oCollectable = (CollectableEntity) hCollectable.getObj();

        //fail(Arrays.stream(gb.getEntities()).map(x -> x.getClass().toString()).collect(Collectors.joining(" ; ")));

        if(List.of(gb.getEntities()).contains(oCollectable))
        {
            throw new Exception("Das CollectableEntity wurde nach einem Zusammenstoß mit dem PlayerEntity nicht vom Gameboard entfernt. [30d2079340]");
        }
    }

    public static void standingOnGround(ClzHelper hPlayer, ClzHelper hBlock) throws Exception
    {
        MockGameboard gb = new MockGameboard(1000,1000, null);
        try
        {
            ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayer.getObj(), "gb", gb);
            ReflectionTestUtils.setValueOfNonPublicAttribute(hBlock.getObj(), "gb", gb);
            gb.addEntity((Entity)hPlayer.getObj());
            gb.addEntity((Entity)hBlock.getObj());
        }
        catch (Throwable t)
        {
            abort("Voraussetzungen nicht erfüllt [a45b5f71de]");
        }


        String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
        Image img = new ImageIcon(path).getImage();

        hPlayer.setField("x", "int",  500, "protected", "private");
        hPlayer.setField("y", "int",  500, "protected", "private");
        hBlock.setField("x", "int",  500, "protected", "private");
        hBlock.setField("y", "int",  499 + img.getHeight(null), "protected", "private");

        Object val = hPlayer.invoke("standingOnGround", "src.gameboard.BlockEntity", "public");

        if(val == null)
        {
            throw new Exception("Die standingOnGround-Methode gibt null zurück, obwohl das PlayerEntity auf einem BlockEntity steht. [3a9abe1ecd]");
        }
        if(val instanceof BlockEntity block)
        {
            if(block != hBlock.getObj())
            {
                throw new Exception("Die standingOnGround-Methode gibt das falsche BlockEntity zurück. Achte darauf, genau das BlockEntity zurückzugeben, auf dem das PlayerEntity steht! [367b315e7c]");
            }
        }
        else
        {
            throw new Exception("Die standingOnGround-Methode gibt ein Objekt mit einem falschen Datentyp zurück. Achte auf den Tipp in der Aufgabenstellung! [e175bd63a4]");
        }
    }

    public static void standingOnGroundNull(ClzHelper hPlayer, ClzHelper hBlock) throws Exception
    {
        MockGameboard gb = new MockGameboard(1000,1000, null);
        try
        {
            ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayer.getObj(), "gb", gb);
            ReflectionTestUtils.setValueOfNonPublicAttribute(hBlock.getObj(), "gb", gb);
            gb.addEntity((Entity)hPlayer.getObj());
            gb.addEntity((Entity)hBlock.getObj());
        }
        catch (Throwable t)
        {
            abort("Voraussetzungen nicht erfüllt [a45b5f71de]");
        }


        String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
        Image img = new ImageIcon(path).getImage();

        hPlayer.setField("x", "int",  500, "protected", "private");
        hPlayer.setField("y", "int",  500, "protected", "private");
        hBlock.setField("x", "int",  500, "protected", "private");
        hBlock.setField("y", "int",  550, "protected", "private");
        hPlayer.setField("speedX", "int",  0, "protected", "private");
        hPlayer.setField("speedY", "int",  0, "protected", "private");
        hBlock.setField("speedX", "int",  0, "protected", "private");
        hBlock.setField("speedY", "int",  0, "protected", "private");

        ((Hitbox)hPlayer.getField("hitbox")).setCoordinates(500, 500);
        ((Hitbox)hBlock.getField("hitbox")).setCoordinates(500, 550);

        Object val = hPlayer.invoke("standingOnGround", "src.gameboard.BlockEntity", "public");
        if(val != null)
        {
            throw new Exception("Die standingOnGround-Methode erkennt ein BlockEntity als Boden, obwohl das PlayerEntity noch weit entfernt ist. [e9282899a5]");
        }
    }

    public static void gravitationLv1(ClzHelper hPlayer, ClzHelper hBlock) throws Exception
    {
        MockGameboard gb = new MockGameboard(1000,1000, null);
        try
        {
            ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayer.getObj(), "gb", gb);
            ReflectionTestUtils.setValueOfNonPublicAttribute(hBlock.getObj(), "gb", gb);
            gb.addEntity((Entity)hPlayer.getObj());
            gb.addEntity((Entity)hBlock.getObj());
        }
        catch (Throwable t)
        {
            abort("Voraussetzungen nicht erfüllt [a45b5f71de]");
        }


        String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
        Image img = new ImageIcon(path).getImage();

        hPlayer.setField("x", "int",  500, "protected", "private");
        hPlayer.setField("y", "int",  300, "protected", "private");
        hBlock.setField("x", "int",  500, "protected", "private");
        hBlock.setField("y", "int",  700, "protected", "private");
        hPlayer.setField("speedX", "int",  0, "protected", "private");
        hPlayer.setField("speedY", "int",  0, "protected", "private");
        hBlock.setField("speedX", "int",  0, "protected", "private");
        hBlock.setField("speedY", "int",  0, "protected", "private");

        ((Hitbox)hPlayer.getField("hitbox")).setCoordinates(500, 300);
        ((Hitbox)hBlock.getField("hitbox")).setCoordinates(500, 600);

        hPlayer.invoke("gravitation", "void", "public");

        int newSpeedX = (int)hPlayer.getField("speedX");
        int newSpeedY = (int)hPlayer.getField("speedY");

        List<String> errMsgBuilder = new ArrayList<>();
        if(newSpeedX != 0)
        {
            errMsgBuilder.add("Die gravitation-Methode verändert speedX, obwohl das PlayerEntity nur nach unten fallen sollte. [e7e0c26329]");
        }
        if(newSpeedY == 0)
        {
            errMsgBuilder.add("Die gravitation-Methode verändert speedY nicht, obwohl das PlayerEntity nach unten fallen sollte. [283628d817]");
        }
        if(newSpeedY < 0)
        {
            errMsgBuilder.add("Die gravitation-Methode lässt das PlayerEntity noch oben fliegen, obwohl es nach unten fallen sollte. [bbc603d0a3]");
        }
        if(!errMsgBuilder.isEmpty()) { throw new Exception(String.join("\n", errMsgBuilder)); }
    }


    public static void gravitationLv1_standing(ClzHelper hPlayer, ClzHelper hBlock) throws Exception
    {
        MockGameboard gb = new MockGameboard(1000,1000, null);
        try
        {
            ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayer.getObj(), "gb", gb);
            ReflectionTestUtils.setValueOfNonPublicAttribute(hBlock.getObj(), "gb", gb);
            gb.addEntity((Entity)hPlayer.getObj());
            gb.addEntity((Entity)hBlock.getObj());
        }
        catch (Throwable t)
        {
            abort("Voraussetzungen nicht erfüllt [a45b5f71de]");
        }


        String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
        Image img = new ImageIcon(path).getImage();

        hPlayer.setField("x", "int",  500, "protected", "private");
        hPlayer.setField("y", "int",  300, "protected", "private");
        hBlock.setField("x", "int",  500, "protected", "private");
        hBlock.setField("y", "int",  299+img.getHeight(null), "protected", "private");
        hPlayer.setField("speedX", "int",  0, "protected", "private");
        hPlayer.setField("speedY", "int",  0, "protected", "private");
        hBlock.setField("speedX", "int",  0, "protected", "private");
        hBlock.setField("speedY", "int",  0, "protected", "private");

        ((Hitbox)hPlayer.getField("hitbox")).setCoordinates(500, 300);
        ((Hitbox)hBlock.getField("hitbox")).setCoordinates(500, 299+img.getHeight(null));

        hPlayer.invoke("gravitation", "void", "public");

        int newSpeedX = (int)hPlayer.getField("speedX");
        int newSpeedY = (int)hPlayer.getField("speedY");

        List<String> errMsgBuilder = new ArrayList<>();
        if(newSpeedX != 0)
        {
            errMsgBuilder.add("Die gravitation-Methode verändert speedX, obwohl das PlayerEntity auf einem Boden steht. [c231cfa61e]");
        }
        if(newSpeedY != 0)
        {
            errMsgBuilder.add("Die gravitation-Methode verändert speedY, obwohl das PlayerEntity auf einem Boden steht. [8b04cc4696]");
        }
        if(!errMsgBuilder.isEmpty()) { throw new Exception(String.join("\n", errMsgBuilder)); }
    }

    public static void gravitationLv2(ClzHelper hPlayer, ClzHelper hBlock) throws Exception
    {
        MockGameboard gb = new MockGameboard(1000,1000, null);
        try
        {
            ReflectionTestUtils.setValueOfNonPublicAttribute(hPlayer.getObj(), "gb", gb);
            ReflectionTestUtils.setValueOfNonPublicAttribute(hBlock.getObj(), "gb", gb);
            gb.addEntity((Entity)hPlayer.getObj());
            gb.addEntity((Entity)hBlock.getObj());
        }
        catch (Throwable t)
        {
            abort("Voraussetzungen nicht erfüllt [a45b5f71de]");
        }


        String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
        Image img = new ImageIcon(path).getImage();

        hPlayer.setField("x", "int",  500, "protected", "private");
        hPlayer.setField("y", "int",  300, "protected", "private");
        hBlock.setField("x", "int",  500, "protected", "private");
        hBlock.setField("y", "int",  700, "protected", "private");
        hPlayer.setField("speedX", "int",  0, "protected", "private");
        hPlayer.setField("speedY", "int",  0, "protected", "private");
        hBlock.setField("speedX", "int",  0, "protected", "private");
        hBlock.setField("speedY", "int",  0, "protected", "private");

        ((Hitbox)hPlayer.getField("hitbox")).setCoordinates(500, 300);
        ((Hitbox)hBlock.getField("hitbox")).setCoordinates(500, 600);

        hPlayer.invoke("gravitation", "void", "public");
        int speedX1 = (int)hPlayer.getField("speedX");
        int speedY1 = (int)hPlayer.getField("speedY");
        hPlayer.invoke("gravitation", "void", "public");
        int speedX2 = (int)hPlayer.getField("speedX");
        int speedY2 = (int)hPlayer.getField("speedY");
        hPlayer.invoke("gravitation", "void", "public");
        int speedX3 = (int)hPlayer.getField("speedX");
        int speedY3 = (int)hPlayer.getField("speedY");

        List<String> errMsgBuilder = new ArrayList<>();
        if(speedX1 != speedX2 || speedX2 != speedX3 || speedX3 != 0)
        {
            errMsgBuilder.add("Die gravitation-Methode verändert speedX, obwohl das PlayerEntity nur nach unten fallen sollte. [e7e0c26329]");
        }

        if(speedY1 == 0 || speedY2 == 0 || speedY3 == 0)
        {
            errMsgBuilder.add("Die gravitation-Methode verändert speedY nicht, obwohl das PlayerEntity nach unten fallen sollte. [283628d817]");
        }

        if(speedY2 != 2*speedY1 || speedY3 != speedY2+speedY1)
        {
            errMsgBuilder.add("Die gravitation-Methode beschleunigt das PlayerEntity nicht gleichmäßig nach unten wenn es keinen Boden unter den Füßen hat. [d529622de9]");
        }

        if(!errMsgBuilder.isEmpty()) { throw new Exception(String.join("\n", errMsgBuilder)); }
    }
}
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test/gameboard/TestManager.javapackage gameboard;

import de.tum.in.test.api.*;
import de.tum.in.test.api.jupiter.Public;
import gameboard.helpers.ClzHelper;
import org.junit.jupiter.api.*;
import src.gameboard.Gameboard;
import src.gameboard.KeyboardListener;
import src.gameboard.MyGameboard;
import src.gameboard.Window;

import javax.swing.*;
import java.awt.event.KeyEvent;
import java.awt.event.KeyListener;
import java.lang.reflect.Constructor;
import java.nio.file.Paths;
import java.util.ArrayList;
import java.util.Arrays;
import java.util.List;

import static org.junit.jupiter.api.Assertions.assertTrue;
import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.*;

@Public
@WhitelistPackage("gameboard")
@WhitelistPath("resources")
@WhitelistClass(TestEntity.class)
@WhitelistClass(TestPlayerEntity.class)
@WhitelistClass(ClzHelper.class)
@WhitelistPath("target") // mainly for Artemis
@BlacklistPath("target/test-classes") // prevent access to test-related classes and resources
@TestMethodOrder(MethodOrderer.OrderAnnotation.class)
@TestClassOrder(ClassOrderer.OrderAnnotation.class)
class TestManager
{
    static ClzHelper hEntity;
    static ClzHelper hPlayerEntity;
    static ClzHelper hBlockEntity;
    static ClzHelper hCollectableEntity;
    static ClzHelper hMyGameboard;
    static ClzHelper hGameboard;
    static ClzHelper hHitbox;
    static ClzHelper hMain;
    static ClzHelper hKeyboardListener;
    static ClzHelper hWindow;

    static boolean testMove = false;


    @BeforeAll
    static void beforeAll()
    {

    }


    //<editor-fold desc="Order(1): Class existance">

    @Order(1) @Test @StrictTimeout(1)
    void structEntity_class()
    {
        try { hEntity = new ClzHelper("src.gameboard.Entity"); }
        catch (Throwable e) { hEntity = null; fail(e.getMessage()); }
    }

    @Order(1) @Test @StrictTimeout(1)
    void structMyGameboard_class()
    {
        try { hMyGameboard = new ClzHelper("src.gameboard.MyGameboard"); }
        catch (Throwable e) { hMyGameboard = null; fail(e.getMessage()); }
    }

    @Order(1) @Test @StrictTimeout(1)
    void structPlayerEntity_class()
    {
        try { hPlayerEntity = new ClzHelper("src.gameboard.PlayerEntity"); }
        catch (Throwable e) { hPlayerEntity = null; fail(e.getMessage()); }
    }

    @Order(1) @Test @StrictTimeout(1)
    void structBlockEntity_class()
    {
        try { hBlockEntity = new ClzHelper("src.gameboard.BlockEntity"); }
        catch (Throwable e) { hBlockEntity = null; fail(e.getMessage()); }
    }
    @Order(1) @Test @StrictTimeout(1)
    void structCollectableEntity_class()
    {
        try { hCollectableEntity = new ClzHelper("src.gameboard.CollectableEntity"); }
        catch (Throwable e) { hCollectableEntity = null; fail(e.getMessage()); }
    }
    @Order(1) @Test @StrictTimeout(1)
    void structGameboard_class()
    {
        try { hGameboard = new ClzHelper("src.gameboard.Gameboard"); }
        catch (Throwable e) { hGameboard = null; fail(e.getMessage()); }
    }
    @Order(1) @Test @StrictTimeout(1)
    void structHitbox_class()
    {
        try { hHitbox = new ClzHelper("src.gameboard.Hitbox"); }
        catch (Throwable e) { hHitbox = null; fail(e.getMessage()); }
    }
    @Order(1) @Test @StrictTimeout(1)
    void structKeyboardListener_class()
    {
        try { hKeyboardListener = new ClzHelper("src.gameboard.KeyboardListener"); }
        catch (Throwable e) { hKeyboardListener = null; fail(e.getMessage()); }
    }
    @Order(1) @Test @StrictTimeout(1)
    void structWindow_class()
    {
        try { hWindow = new ClzHelper("src.gameboard.Window"); }
        catch (Throwable e) { hWindow = null; fail(e.getMessage()); }
    }
    @Order(1) @Test @StrictTimeout(1)
    void structMain_class()
    {
        try { hMain = new ClzHelper("src.gameboard.Main"); }
        catch (Throwable e) { hMain = null; fail(e.getMessage()); }
    }

    //</editor-fold>


    //<editor-fold desc="Order(2) Struct details">
    static boolean structEntityCorrect = true;

    @Order(5) @Test @StrictTimeout(1)
    void structEntity()
    {
        if(hEntity==null || hEntity.getObj()==null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try
        {
            TestEntity.structTest(hEntity, hHitbox);
            structEntityCorrect = true;
        }
        catch (Throwable e)
        {
            structEntityCorrect = false;
            fail(e.getMessage());
        }
    }

    @Order(2) @Test @StrictTimeout(1)
    void instanceMyGameboard()
    {
        if(hMyGameboard == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hMyGameboard.createInstance(""); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    //</editor-fold>


    //<editor-fold desc="Order(3) create instances">
    @Order(4) @Test //@StrictTimeout(1)
    void instanceEntity()
    {
        if(hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try
        {
            String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
            Constructor<?> c = hEntity.structConstructor("public",int.class,int.class,String.class, MyGameboard.class);
            hEntity.setObject(c.newInstance(100,100,path,hMyGameboard.getObj()));
        }
        catch (Throwable e)
        {
            fail(e.getMessage());
        }
    }



    @Order(3) @Test @StrictTimeout(1)
    void instancePlayerEntity()
    {
        if(hPlayerEntity == null || hMyGameboard == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }


        String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
        try { hPlayerEntity.createInstance(100,100,path,hMyGameboard.getObj()); }
        catch (Throwable e)
        {
            try { hPlayerEntity.createInstance(); }
            catch (Throwable t)
            {
                fail(e.getMessage());
            }
        }
    }

    @Order(3) @Test @StrictTimeout(1)
    void instanceBlockEntity()
    {
        if(hBlockEntity == null || hMyGameboard == null || hMyGameboard.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
        try { hBlockEntity.createInstance(100,100,path,hMyGameboard.getObj()); }
        catch (Throwable e)
        {
            try { hBlockEntity.createInstance(); }
            catch (Throwable t)
            {
                fail("Es konnte kein Objekt der Klasse BlockEntity erstellt werden. Überprüfe, ob dein Konstruktor korrekt ist.");
            }
        }
    }
    @Order(3) @Test @StrictTimeout(1)
    void instanceCollectableEntity()
    {
        if(hCollectableEntity == null || hMyGameboard == null || hMyGameboard.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        String path = Paths.get("resources/car.gif").toAbsolutePath().toString();
        try { hCollectableEntity.createInstance(100,100,path,hMyGameboard.getObj()); }
        catch (Throwable e)
        {
            try { hCollectableEntity.createInstance(); }
            catch (Throwable t)
            {
                fail(e.getMessage());
            }
        }
    }

    @Order(3) @Test @StrictTimeout(1)
    void instanceGameboard()
    {
        if(hGameboard == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hGameboard.createInstance(""); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(2) @Test @StrictTimeout(1)
    void instanceHitbox()
    {
        if(hHitbox == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try
        {
            Constructor<?> c = hHitbox.structConstructor("public",int.class,int.class,int.class,int.class);
            //hHitbox.createInstance(0,0,100,100);
            hHitbox.setObject(c.newInstance(0,0,100,100));
            if(hHitbox.getObj() == null)
            {
                fail("Hitbox konnte nicht erstellt werden.");
            }
        }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(3) @Test @StrictTimeout(1)
    void instanceKeyboardListener()
    {
        if(hKeyboardListener == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hKeyboardListener.createInstance(); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    //</editor-fold>


    //<editor-fold desc="Order(5)">
    @Order(5) @Test @StrictTimeout(1)
    void testMoveEntity()
    {
        if(hEntity == null || hEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { TestEntity.testMove(hEntity); }
        catch (Throwable e) { fail(e.getMessage()); }

        testMove = true;
    }


    static boolean testHitboxCreated =false;
    @Order(6) @Test @StrictTimeout(1)
    void testHitboxCreated()
    {
        //fail("Diese Pflichtfeature kann noch nicht automatisch überprüft werden.");

        // testMove already includes hEntity == null || hEntity.getObj() == null
        if(hEntity == null || hEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { TestEntity.testHitboxCreated(hEntity); }
        catch (Throwable e) { fail(e.getMessage()); }

        testHitboxCreated = true;
    }

    @Order(7) @Test @StrictTimeout(1)
    void testHitboxSize()
    {
        if(!testHitboxCreated)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        if(hHitbox == null || hHitbox.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestEntity.testHitboxSize(hEntity,hHitbox); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    static boolean testHitboxPosition = false;
    @Order(7) @Test @StrictTimeout(1)
    void testHitboxPosition()
    {
        if(!testHitboxCreated)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { TestEntity.testHitboxPosition(hEntity,hHitbox); }
        catch (Throwable e) { fail(e.getMessage()); }

        testHitboxPosition = true;
    }

    @Order(8) @Test @StrictTimeout(1)
    void testHitboxMovement()
    {
        // testMove already includes hEntity == null || hEntity.getObj() == null
        if(!testMove)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        // testHitboxPosition includes hEntity == null || hEntity.getObj() == null
        //assumeTrue(testHitboxPosition);

        try { TestEntity.testHitboxMovement(hEntity, hHitbox); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    static boolean checkEdgesLv1 = false;
    @Order(6) @Test @StrictTimeout(1)
    void testCheckIfEdgesReachedLv1()
    {
        if(hPlayerEntity == null
                || hPlayerEntity.getObj() == null
                || !testPlayerInheritance)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try
        {
            if(hEntity.structField("gb","src.gameboard.MyGameboard","protected") == null)
            {
                abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
            }
        }
        catch(Throwable e) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { TestPlayerEntity.testCheckIfEdgesReachedLv1(hPlayerEntity); }
        catch (Throwable e) { fail(e.getMessage()); }

        checkEdgesLv1 = true;
    }

    @Order(7) @Test @StrictTimeout(1)
    void testCheckIfEdgesReachedLv2()
    {
        if(!checkEdgesLv1)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { TestPlayerEntity.testCheckIfEdgesReachedLv2(hPlayerEntity); }
        catch (Throwable e) { fail(e.getMessage()); }
    }



    //<editor-fold Inheritance>
    static boolean testPlayerInheritance = false;
    @Order(5) @Test @StrictTimeout(1)
    void structPlayerEntityInheritance()
    {
        if(hPlayerEntity == null || hPlayerEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try
        {
            TestStructPlayerEntity.testPlayerEntityInheritance(hPlayerEntity);
            testPlayerInheritance = true;
        }
        catch (Throwable e)
        {
            fail(e.getMessage());
        }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structBlockEntityInheritance()
    {
        if(hBlockEntity == null && hBlockEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try
        {
            TestStructBlockEntity.testBlockEntityInheritance(hBlockEntity);
        }
        catch (Throwable e)
        {
            fail(e.getMessage());
        }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structCollectableEntityInheritance()
    {
        if(hCollectableEntity == null || hCollectableEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try
        {
            TestStructCollectableEntity.testCollectableEntityInheritance(hCollectableEntity);
        }
        catch (Throwable e)
        {
            fail(e.getMessage());
        }

    }

    @Order(5) @Test @StrictTimeout(1)
    void structCollectableCtr()
    {
        if(hCollectableEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try
        {
            TestStructCollectableEntity.testStructCtr(hCollectableEntity);
        }
        catch (Throwable e)
        {
            fail(e.getMessage());
        }
    }

    @Order(5)   @Test @StrictTimeout(1)
    void structBlockCtr()
    {
        if(hBlockEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try
        {
            TestStructBlockEntity.testStructCtr(hBlockEntity);
        }
        catch (Throwable e)
        {
            fail(e.getMessage());
        }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structEntityRun()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { TestEntity.structRun(hEntity); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structPlayerEntityRun()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestStructPlayerEntity.structRun(hPlayerEntity,hEntity); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structX()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structField("x","int","protected"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structY()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structField("y","int","protected"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structImage()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structField("image","java.awt.Image","protected"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structSpeedX()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structField("speedX","int","protected"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structSpeedY()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structField("speedY","int","protected"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structShowHitbox()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structField("showHitbox","boolean","protected"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structEntityCtr()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }
        try { hEntity.structConstructor("public",int.class,int.class,String.class, MyGameboard.class); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structGetX()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structMethod("getX","int","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structGetY()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structMethod("getY","int","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structGetImage()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structMethod("getImage","java.awt.Image","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structGetSpeedX()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structMethod("getSpeedX","int","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structGetSpeedY()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structMethod("getSpeedY","int","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structGetShowHitbox()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structMethod("getShowHitbox","boolean","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structSetSpeedX()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structMethod("setSpeedX","void","public",int.class); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    @Order(5) @Test @StrictTimeout(1)
    void structSetSpeedY()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structMethod("setSpeedY","void","public",int.class); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structHitbox()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structField("hitbox","src.gameboard.Hitbox","protected"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structGetHitbox()
    {
        if(hEntity == null) { abort("Voraussetzungen nicht erfüllt. [a45b5f71de]"); }

        try { hEntity.structMethod("getHitbox","src.gameboard.Hitbox","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structGb()
    {
        if(hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hEntity.structField("gb","src.gameboard.MyGameboard","protected"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structKeyUp()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestStructPlayerEntity.structMovedField(hPlayerEntity,hEntity,"keyNrUp","int"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structKeyDown()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestStructPlayerEntity.structMovedField(hPlayerEntity,hEntity,"keyNrDown","int"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structKeyLeft()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestStructPlayerEntity.structMovedField(hPlayerEntity,hEntity,"keyNrLeft","int"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structKeyRight()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestStructPlayerEntity.structMovedField(hPlayerEntity,hEntity,"keyNrRight","int"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structKeyJump()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestStructPlayerEntity.structMovedField(hPlayerEntity,hEntity,"keyNrJump","int"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structSetKeyboardControls()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestStructPlayerEntity.structMovedMethod(hPlayerEntity,hEntity,"setKeyboardControls","void","public",int.class,int.class,int.class,int.class,int.class); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    static boolean movedApplyKeyboardControls = false;
    @Order(5) @Test @StrictTimeout(1)
    void structApplyKeyboardControls()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestStructPlayerEntity.structMovedMethod(hPlayerEntity,hEntity,"applyKeyboardControls","void","public",int[].class); }
        catch (Throwable e) { fail(e.getMessage()); }

        movedApplyKeyboardControls = true;
    }

    @Order(5) @Test @StrictTimeout(1)
    void structCollect()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hPlayerEntity.structMethod("collect","void","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structGravitation()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hPlayerEntity.structMethod("gravitation","void","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structEdgeReached()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hPlayerEntity.structMethod("edgeReached","void","public",boolean[].class); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void whichEdgesReached()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hPlayerEntity.structMethod("whichEdgesReached","boolean[]","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structScore()
    {
        if(hPlayerEntity == null && hEntity != null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hPlayerEntity.structField("score","int","private"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structGetScoreString()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hPlayerEntity.structMethod("getScoreString","java.lang.String","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    @Order(5) @Test @StrictTimeout(1)
    void structStandingOnGround()
    {
        if(hPlayerEntity == null || hEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hPlayerEntity.structMethod("standingOnGround","src.gameboard.BlockEntity","public"); }
        catch (Throwable e) { fail(e.getMessage()); }

    }

    @Order(5) @Test @StrictTimeout(1)
    void structPlayerEntityCtr()
    {
        if(hPlayerEntity == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { hPlayerEntity.structConstructor("public",int.class,int.class,String.class, MyGameboard.class); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

    //</editor-fold>


    //<editor-fold KeyboardListener>

    static boolean startPressedKeys = false;
    @Order(7) @Test @StrictTimeout(1)
    void testPressedKeys()
    {
        if(hKeyboardListener == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hKeyboardListener.createInstance(); }
        catch (Throwable e) { fail(e.getMessage()); }

        try
        {
            hKeyboardListener.structField("pressedKeys","int[]","protected","private");

            Object val = hKeyboardListener.getField("pressedKeys");
            if(val == null)
            {
                fail("Dem Attribut pressedKeys wurde kein Wert zugewiesen. [f1ff1229eb]");
            }
            int[] keys = (int[])val;
            if(keys.length < 20)
            {
                fail("Das Array pressedKeys enthält weniger als 20 Elemente. [e9e07fca8f]");
            }
            for(int i : keys)
            {
                if(i != -1)
                {
                    fail("Das Array pressedKeys wurde mit anderen Werten als nur -1 an allen Stellen erstellt. [0e8e9c6bdb]");
                }
            }
        }
        catch (Throwable e) { fail(e.getMessage()); }

        startPressedKeys = true;
    }
    @Order(8) @Test @StrictTimeout(1)
    void testKeyTyped()
    {
        if(!startPressedKeys)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try
        {
            int[] oldVal = (int[]) hKeyboardListener.getField("pressedKeys");
            hKeyboardListener.invoke("keyTyped", "void","public", new java.awt.event.KeyEvent(new JPanel(),KeyEvent.KEY_PRESSED,0,0,KeyEvent.VK_A,'a'));
            int[] newVal = (int[]) hKeyboardListener.getField("pressedKeys");


            if(oldVal.length != newVal.length)
            {
                throw new Exception();
            }
            for(int i=0; i<oldVal.length; i++)
            {
                if(oldVal[i] != newVal[i])
                {
                    throw new Exception();
                }
            }
        }
        catch(Throwable e) { fail(e.getMessage()); //fail("Verändere nichts an der Methode keyTyped(KeyEvent e) [496f271e2a]");
        }
    }
    @Order(8) @Test @StrictTimeout(1)
    void testKeyPressed()
    {
        if(!startPressedKeys)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        int[] in = {5,10,-1,-1,3};
        int[] inClone = in.clone();

        hKeyboardListener.setField("pressedKeys", "int[]", in, "protected","private");
        hKeyboardListener.invoke("keyPressed", "void","public", new KeyEvent(new JPanel(),KeyEvent.KEY_PRESSED,0,0,KeyEvent.VK_A,'a'));
        hKeyboardListener.invoke("keyPressed", "void","public", new KeyEvent(new JPanel(),KeyEvent.KEY_PRESSED,0,0,KeyEvent.VK_A,'a'));

        int[] actual = (int[])hKeyboardListener.getField("pressedKeys");

        if(actual[0] == KeyEvent.VK_A)
        {
            fail("Die gedrückte Taste wurde nicht an einer freien Position (mit Wert -1), sondern an der ersten Stelle des Arrays hinzugefügt. [3b82c0e6ec]");
        }

        int pos1 = -1;
        int pos2 = -1;
        for(int i=0; i<actual.length; i++)
        {
            if(actual[i] == KeyEvent.VK_A)
            {
                if(pos1 == -1) { pos1 = i; }
                else { pos2 = i; }
            }
        }
        if(pos1 == -1)
        {
            fail("Die gedrückte Taste wurde nicht im Array gespeichert. [a9f2e434ad]");
        }
        if(pos2 != -1)
        {
            fail("Die gedrückte Taste wurde ein zweites Mal zum Array hinzugefügt, obwohl sie bereits dort gespeichert war. [3b66ab1cae]");
        }
        if(inClone[pos1] != -1)
        {
            fail("Die gedrückte Taste wurde nicht an einer freien Position (mit Wert -1), sondern an einer bereits belegten Stelle des Arrays hinzugefügt. [de2c8af1da]");
        }
    }
    @Order(8) @Test @StrictTimeout(1)
    void testKeyReleased()
    {
        if(!startPressedKeys)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        int[] in = {5, -1, KeyEvent.VK_A, -1, 3};
        int[] inClone = in.clone();

        hKeyboardListener.setField("pressedKeys", "int[]", in, "protected","private");
        hKeyboardListener.invoke("keyReleased", "void","public", new KeyEvent(new JPanel(),KeyEvent.KEY_PRESSED,0,0,KeyEvent.VK_A,'a'));

        int[] actual = (int[])hKeyboardListener.getField("pressedKeys");

        if(actual[0] == -1)
        {
            fail("Es wurde nicht der Wert der losgelassenen Taste, sondern der erste im Array entfernt [5243cb66d7]");
        }

        int pos = -1;
        for(int i=0; i<actual.length; i++)
        {
            if(actual[i] == KeyEvent.VK_A)
            {
                pos = i;
            }
        }
        if(pos != -1)
        {
            fail("Die losgelassene Taste wurde nicht aus dem Array entfernt. Achte darauf, alle Werte im Arrazu überprüfen. [c3d3f224d9]");
        }
        if(actual[2] != -1)
        {
            fail("Die Position, an der die losgelassene Taste gespeichert war, wurde nicht mit -1 ersetzt. [27d8f4b646]");
        }
    }

    static boolean pressedKeys = false;
    @Order(8) @Test @StrictTimeout(1)
    void testGetPressedKeys()
    {
        if(!startPressedKeys)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        int[] in = {5,10,-1,-1,3};
        hKeyboardListener.setField("pressedKeys", "int[]", in, "protected","private");
        int[] actual = (int[])hKeyboardListener.invoke("getPressedKeys", "int[]","public");

        if(!Arrays.equals(in,actual))
        {
            fail("Die Methode getPressedKeys() gibt nicht den Wert des Attributs pressedKeys zurück. [e423a0be29]");
        }

        pressedKeys = true;
    }

    static boolean myGbKeyboardListener = false;
    @Order(7) @Test @StrictTimeout(1)
    void structKeyboardListenerMyGb()
    {
        if(hMyGameboard == null || hMyGameboard.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { hMyGameboard.structField("keyboardListener","src.gameboard.KeyboardListener","private"); }
        catch (Throwable e) { fail(e.getMessage()); }

        try
        {
            if(hMyGameboard.getField("keyboardListener") == null)
            {
                fail("Dem Attribut keyboardListener wurde kein Wert zugewiesen. [9b29f5ccf0]");
            }
        }
        catch (Throwable e) { fail(e.getMessage()); }
        myGbKeyboardListener = true;
    }

    static boolean myGbCtr = false;
    @Order(8) @Test @StrictTimeout(1)
    void testMyGbCtr()
    {
        if(!myGbKeyboardListener || hMyGameboard == null || hMyGameboard.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        Object val = hMyGameboard.invoke("getKeyListeners", "java.awt.event.KeyListener[]","public synchronized");
        if(val == null)
        {
            fail("Im Konstruktor von MyGameboard wurde die Methode 'addKeyListener(keyboardListener)' nicht aufgerufen. [9c0d2d0787]");
        }
        if(val instanceof KeyListener[] listeners && listeners.length == 1)
        {
            if(!(listeners[0] instanceof KeyboardListener))
            {
                fail("Im Konstruktor von MyGameboard wurde die Methode 'addKeyListener(keyboardListener)'mit einem falschen Parameter-Wert aufgerufen. [c60221c1e4]");
            }
        }
        else
        {
            fail("Im Konstruktor von MyGameboard wurde die Methode 'addKeyListener(keyboardListener)'mit einem falschen Parameter-Wert aufgerufen. [d69b182e41]");
        }
        myGbCtr = true;
    }
    @Order(8) @Test @StrictTimeout(1)
    void testMyGbGetPressedKeys()
    {
        if(!startPressedKeys || hMyGameboard==null || hMyGameboard.getObj()==null || myGbCtr || pressedKeys)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try
        {
            int[] actual = (int[]) hMyGameboard.invoke("getPressedKeys", "int[]", "public");
            int[] expected = (int[])hKeyboardListener.invoke("getPressedKeys", "int[]", "public");

            if(!Arrays.equals(expected,actual))
            {
                fail("Die Methode MyGameboard.getPressedKeys() gibt nicht den Rückgabewert von KeyboardListener.getPressedKeys() zurück. [a58d451ee3]");
            }
        }
        catch(Exception e)
        {
            fail(e.getMessage());
        }
    }
    @Order(8) @Test @StrictTimeout(1)
    void structStopGame()
    {
        if(hMyGameboard == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try{ hMyGameboard.structMethod("stopGame","void","public"); }
        catch (Throwable e) { fail(e.getMessage()); }
    }
    //</editor-fold>



    static boolean applyControlsLv1 = false;
    //<editor-fold ApplyKeyboardControls>
    @Order(9) @Test @StrictTimeout(1)
    void testApplyKeyboardControlsLv1_None()
    {
        if(hPlayerEntity == null || hPlayerEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        applyControlsLv1 = true;


        hPlayerEntity.invoke("setKeyboardControls", "void", "public", KeyEvent.VK_LEFT, KeyEvent.VK_RIGHT, KeyEvent.VK_UP, KeyEvent.VK_DOWN, KeyEvent.VK_SPACE);

        try { TestPlayerEntity.testApplyKeyboardControlsLv1_None(hPlayerEntity); }
        catch (Throwable e)
        {
            applyControlsLv1 = false;
            fail(e.getMessage());
        }
    }
    @Order(10) @Test @StrictTimeout(1)
    void testApplyKeyboardControlsLv1_Left()
    {
        if(hPlayerEntity == null || hPlayerEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestPlayerEntity.testApplyKeyboardControlsLv1_Left(hPlayerEntity); }
        catch (Throwable e)
        {
            applyControlsLv1 = false;
            fail(e.getMessage());
        }
    }
    @Order(10) @Test @StrictTimeout(1)
    void testApplyKeyboardControlsLv1_Right()
    {
        if(hPlayerEntity == null || hPlayerEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestPlayerEntity.testApplyKeyboardControlsLv1_Right(hPlayerEntity); }
        catch (Throwable e)
        {
            applyControlsLv1 = false;
            fail(e.getMessage());
        }
    }
    @Order(11) @Test @StrictTimeout(1)
    void testApplyKeyboardControlsLv2()
    {
        if(!applyControlsLv1 || hBlockEntity==null || hBlockEntity.getObj() == null) // TODO: Weitere Voraussetzungen?
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        List<String> errMsgBuilder = new ArrayList<>();

        try { TestPlayerEntity.testApplyKeyboardControlsLv2_Left(hPlayerEntity);}
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { TestPlayerEntity.testApplyKeyboardControlsLv2_Right(hPlayerEntity);}
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }
        try { TestPlayerEntity.testApplyKeyboardControlsLv2_Jump(hPlayerEntity, hBlockEntity);}
        catch (Exception e) { errMsgBuilder.add(e.getMessage()); }

        if(!errMsgBuilder.isEmpty())
        {
            fail(String.join("\n", errMsgBuilder));
        }
    }
    //</editor-fold>


    //<editor-fold Gravitation>
    static boolean standingOnGround = false;
    @Order(13) @Test @StrictTimeout(1)
    void testStandingOnGround()
    {
        if(hPlayerEntity == null || hPlayerEntity.getObj() == null || hBlockEntity == null || hBlockEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { TestPlayerEntity.standingOnGround(hPlayerEntity, hBlockEntity); }
        catch(Exception e) { fail(e.getMessage()); }
        standingOnGround = true;
    }
    @Order(14) @Test @StrictTimeout(1)
    void testStandingOnGroundNull()
    {
        if(!standingOnGround)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }

        try { TestPlayerEntity.standingOnGroundNull(hPlayerEntity, hBlockEntity); }
        catch(Exception e)
        {
            standingOnGround = false;
            fail(e.getMessage());
        }
    }

    static boolean gravitationLv1 = false;
    @Order(15) @Test @StrictTimeout(1)
    void testGravitationLv1()
    {
        if(!standingOnGround)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { TestPlayerEntity.gravitationLv1(hPlayerEntity,hBlockEntity); }
        catch(Exception e) { fail(e.getMessage()); }
        gravitationLv1 = true;
    }
    @Order(16) @Test @StrictTimeout(1)
    void testGravitationLv1_standing()
    {
        if(!gravitationLv1)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { TestPlayerEntity.gravitationLv1(hPlayerEntity,hBlockEntity); }
        catch(Exception e)
        {
            gravitationLv1 = false;
            fail(e.getMessage());
        }
    }
    @Order(17) @Test @StrictTimeout(1)
    void testGravitationLv2()
    {
        if(!gravitationLv1)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { TestPlayerEntity.gravitationLv2(hPlayerEntity,hBlockEntity); }
        catch(Exception e) { fail(e.getMessage()); }
    }

    //</editor-fold>

    @Order(18) @Test @StrictTimeout(1)
    void testCollectCollectable()
    {
        if(hPlayerEntity == null || hCollectableEntity == null || hPlayerEntity.getObj() == null || hCollectableEntity.getObj() == null)
        {
            abort("Voraussetzungen nicht erfüllt. [a45b5f71de]");
        }
        try { TestPlayerEntity.collectCollectable(hPlayerEntity, hCollectableEntity); }
        catch (Throwable e) { fail(e.getMessage()); }
    }

}








test/gameboard/TestStructPlayerEntity.java




    
    
    test/gameboard/TestStructPlayerEntity.java
    
    


test/gameboard/TestStructPlayerEntity.javapackage gameboard;

import gameboard.helpers.ClzHelper;

import static org.junit.jupiter.api.Assertions.fail;
import static org.junit.jupiter.api.Assumptions.assumeTrue;

public class TestStructPlayerEntity
{
    public static void testPlayerEntityInheritance(ClzHelper hPlayerEntity) throws Exception
    {
        hPlayerEntity.getSuperClass("src.gameboard.Entity");
    }
    public static void structRun(ClzHelper hPlayerEntity,ClzHelper hEntity) throws Exception
    {
        hPlayerEntity.structMethod("run", "void", "public");
        try { hEntity.structMethod("playerRun", "void", "public"); }
        catch (Throwable e) { return; }
        throw new Exception("Die Methode playerRun() wurde beim Verschieben zu PlayerEntity nicht aus der Klasse Entity entfernt. [6f7eca3da1]");
    }

    public static void structMovedField(ClzHelper hNew, ClzHelper hOld, String name, String type) throws Exception
    {
        structMovedField(hNew,hOld,name,type,"private");
    }

    public static void structMovedField(ClzHelper hNew, ClzHelper hOld, String name, String type, String modifier) throws Exception
    {
        hNew.structField(name,type,modifier);
        try { hOld.structField(name,type,"private", "protected"); }
        catch (Throwable e) { return; }
        throw new Exception(String.format("Das Attribut '%s' wurde beim Verschieben zu '%s' nicht aus der Klasse '%s' entfernt. [3434999880]",name,hNew.getSimpleClz(),hOld.getSimpleClz()));
    }

    public static void structMovedMethod(ClzHelper hNew, ClzHelper hOld, String name, String type, String modifier, Class<?>... paramTypes) throws Exception
    {
        hNew.structMethod(name,type,modifier,paramTypes);
        try { hOld.structMethod(name,type,modifier,paramTypes); }
        catch (Throwable e) { return; }
        throw new Exception(String.format("Die Methode '%s' wurde beim Verschieben zu '%s' nicht aus der Klasse '%s' entfernt. [d726fdc01c]",name,hNew.getSimpleClz(),hOld.getSimpleClz()));
    }
}
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Figure A.2 Exercise Statement of Exercise 06b (original, German)

Figure A.3 Exercise Statement of Exercise 06c (original, German)
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Figure A.4 Exercise Statement of Exercise 07a (original, German)

Figure A.5 Exercise Statement of Exercise 07b (original, German)
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Figure A.6 Exercise Statement of Exercise 07c (original, German)

Figure A.7 Exercise Statement of Exercise 08a (original, German)
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Figure A.8 Exercise Statement of Exercise 08b (original, German)

Figure A.9 Exercise Statement of Exercise 08c (original, German)
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Figure A.10 Exercise Statement of Project Exercise [part 1] (original, German)
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Figure A.11 Exercise Statement of Project Exercise [part 2] (original, German)
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Figure A.12 Exercise Statement of Project Exercise [part 3] (original, German)
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A.3 Mistake List

Type Mistake
array creation Array creation: First element missing
array creation Array creation: Index out of bounds
array creation Array creation: Last element missing
array creation Array creation: Wrong element
array creation Array creation: Wrong object at index
array creation Array with wrong length created

array index Array access: Illegal index not caught
array index Array access: Wrong elemented at shifted index exercise
array index Array access: Wrong index for first element
array index Array access: Wrong index for last element
array index Array: Index out of bounds
array index Array: Index out of bounds when searching last element

array iteration Array count: Too high
array iteration Array count: Too low
array iteration Array interation: Wrong sum of elements
array iteration Array iteration: Condition inverted
array iteration Array iteration: Condition missing
array iteration Array iteration: no action
array iteration Array search: False negative
array iteration Array search: False positive
array iteration Move by keyboard

array modification Array insert: Duplicate elements
array modification Array insert: First position instead of first free position
array modification Array insert: Not inserted
array modification Array modification: Wrong element
array modification Array modification: Wrong length
array modification Array remove: Element not in array, but array modified
array modification Array remove: Element not removed

attributesValue-getter-setter Getter not behaving correctly
attributesValue-getter-setter No value stored in attribute
attributesValue-getter-setter Setter not behaving correctly

constructor problems Attributes in constructor not set correctly
constructor problems Init value stored to attribute at wrong point
constructor problems Unknown constructor error
constructor problems Unknown constructor error in child class

element from cd missing Class diagram: Attribute missing
element from cd missing Class diagram: Constructor missing
element from cd missing Class diagram: Method missing
element from cd missing Class diagram: Reference attribute missing
element from cd missing Method from class diagram
element from cd missing Missing inheritance
element from cd wrong Class diagram: Attribute wrong
element from cd wrong Class diagram: Constructor wrong
element from cd wrong Class diagram: Method wrong
element from cd wrong Class diagram: Reference attribute wrong
element from cd wrong Inheritance: Move to subclass (by cd)

game semantics Constant speed used instead of acceleration
game semantics Movement on gameboard
game semantics Position on gameboard
game semantics Sync movement

general bug Accidential recursion
general bug Cast exception between primitive types
general bug Cast exception due to inheritance
general bug Method/Ctr call with wrong values
general bug Nullpointer
general bug Wrong String

reference attributes Method of referenced Object not called
reference attributes Method of referenced Object not called correctly
reference attributes Value not stored in reference attribute
reference attributes Wrong instanceof-check or wrong ref attribute assignment

Unwanted template modification Class or package broken (correct in template)
Unwanted template modification Template: Attribute modified
Unwanted template modification Template: Method modified

Table A.1 List of Mistakes with Mistake Types
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A.4 Results of Shapiro-Wilk-Tests for normal distribution of the EQ

Table A.2 Results of the Shapiro-Wilk-Test for normal distribution of EQ partitioned by exercise topic

Exercise Topic Group A Group B
Statistic df Sig. Statistic df Sig.

ref. Attributes 0,941 29 0,106 0,911 32 0,012
inheritance 0,916 27 0.031 0,875 33 0,001

arrays 0,811 23 <0.001 0,954 32 0,183
Proj. 0,965 11 0,837 0,913 12 0,236

Color-Coding: Sig. > 0.05; Sig. > 0.05 for values of Group A and B

Table A.3 Results of the Shapiro-Wilk-Test for normal distribution of EQ partitioned by number in topic

Exercise Number Group A Group B
Statistic df Sig. Statistic df Sig.

a 0.940 27 0.123 0.872 32 0.001
b 0.891 29 0.006 0.970 31 0.527
c 0.896 23 0.021 0.918 34 0.015

Proj. 0.965 11 0.837 0.913 12 0.236
Color-Coding: Sig. > 0.05; Sig. > 0.05 for values of Group A and B

Table A.4 Results of the Shapiro-Wilk-Test for normal distribution of EQ partitioned by exercise

Exercise Group A Group B
Statistic df Sig. Statistic df Sig.

06a 0,958 10 0,760 0,867 11 0,071
06b 0,891 9 0,206 0,925 10 0,401
06c 0,826 10 0,030 0,789 11 0,007
07a 0,940 10 0,552 0,850 11 0,043
07b 0,857 10 0,070 0,927 10 0,419
07c 0,973 7 0,917 0,818 12 0,015
08a 0,888 7 0,264 0,815 10 0,022
08b 0,793 10 0,012 0,951 11 0,658
08c 0,813 6 0,076 0,944 10 0,597

Proj. 0,965 11 0,837 0,913 12 0,236
Color-Coding: Sig. > 0.05; Sig. > 0.05 for values of Group A and B
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Table A.5 Results of the Shapiro-Wilk-Test for normal distribution of EQ partitioned by feedback type

Exercise Group A Group B
Statistic df Sig. Statistic df Sig.

different 0,918 56 <0,001 0,928 63 0,001
uniform 0,942 34 0,069 0,918 46 0,003
Color-Coding: Sig. > 0.05; Sig. > 0.05 for values of Group A and B

Table A.6 Results of the Shapiro-Wilk-Test for normal distribution of EQ partitioned by feedback type and
topic

Feedback Types Exercise Topic Group A Group B
Statistic df Sig. Statistic df Sig.

different
ref. Attributes 0,941 19 0,278 0,894 21 0,026

inheritance 0,893 20 0,031 0,882 21 0,016
arrays 0,829 17 0,005 0,931 21 0,145

uniform

ref. Attributes 0,826 10 0,030 0,789 11 0,007
inheritance 0,973 7 0,917 0,818 12 0,015

arrays 0,813 6 0,076 0,952 11 0,670
project 0,965 11 0,837 0,913 12 0,236

Color-Coding: Sig. > 0.05; Sig. > 0.05 for values of Group A and B
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