
 

 

Master's Thesis 

A Trace-Based Graphical Debugger Based on  

Execution Traces Collected via Source Code Instrumentation 

 

Student: Daniel Pfeffer, BSc 

Advisor: Dipl.-Ing. Dr. Markus Weninger, BSc 

Start date: March 2025 

 
The field of software debugging has seen significant advancements with the development of graphical debuggers, 
which provide visual representations of program execution to aid developers in identifying and resolving issues. 
One such tool is JavaWiz, a graphical debugger that currently collects data via the Java Debug Interface (JDI) 
during runtime. However, this approach has limitations, particularly in terms of language dependency and the 
overhead introduced during execution. 
 
The proposed master's thesis aims to enhance JavaWiz by incorporating a new method of data collection through 
source code instrumentation. Instead of gathering execution data at runtime via JDI, additional code will be inserted 
into the program during compilation to emit execution traces. These traces will record various operations, such as 
method calls, variable accesses, and array manipulations, providing a detailed log of the program's behavior. 
 
The primary challenge addressed by this thesis is the development of an instrumentation mechanism that can insert 
tracing methods into existing programs. This involves tracking local and field writes, reads, and maintaining 
information about currently live heap objects. Each object will be assigned a unique identifier, allowing the debugger 
to reconstruct the program state from the incremental execution traces. 
 
The main objective of this thesis is to implement this new data collection method and integrate it with the existing 
JavaWiz debugger. The deliverables include: 
 

- An instrumentation tool that inserts tracing code into programs. 

- A mechanism to process the collected traces and reconstruct the program state. 

- Modifications to the JavaWiz frontend to display the reconstructed state based on the new traces. 

- A prototype for at least one language different from Java that is able to collect the same execution traces 

as the Java intrumenter. 

 
The impact of this research is significant, as it aims to make JavaWiz language-independent. By demonstrating that 
source code instrumentation can provide all necessary debugging information without relying on a specific 
debugging interface, the tool can potentially support multiple programming languages, including Java, C#, Python, 
and Kotlin. This would greatly enhance the utility and applicability of JavaWiz in diverse development environments. 
 
Students undertaking this thesis should have a strong background in compiler theory, experience with source code 
instrumentation, and proficiency in Java. They will develop skills in advanced debugging techniques, program 
analysis, and tool integration. 
 
The expected outcome of this thesis is a publication that showcases the advantages of source code instrumentation 
for graphical debugging. 
 

Modalities: 

The progress of the project should be discussed at least every three to four weeks with the advisor. A time schedule 
and a milestone plan must be set up within the first two weeks and discussed with the advisor(s). It should be 
continuously refined and monitored to make sure that the thesis will be completed in time. The final version of the 
thesis is expected to be finished before 28.02.2026. 
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