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The field of compiler construction is a cornerstone of computer science, involving the translation of high-
level programming languages into machine code or bytecode. The current state of the art in teaching
compiler construction at the Johannes Kepler University Linz involves the use of MicroJava, a simplified
version of Java, to help students understand the complexities of compiler design and implementation.

The problem at hand is shifting from a single-pass compiler, which generates code directly during parsing,
to a two-pass compiler that first generates an Abstract Syntax Tree (AST) from the source code, followed
by the generation of MicroJava bytecode from the AST. This transition presents specific challenges, such
as the development of a new compiler structure, comprehensive testing environments, and the integration
of this approach into the curriculum.

The goal of this master's thesis is to implement a proof-of-concept MicroJava compiler as a two-pass
compiler, including the generation of an intermediate AST and subsequent code generation from the AST.
Additionally, the thesis will involve the development of a testing environment to thoroughly test the
compiler, including the AST structure, similar to the current course's testing environment. Furthermore,
the thesis will include the design of a lesson plan that integrates the development of the AST step by step
into the course.

This research aims to deliver a comprehensive analysis of using an AST-based, two-pass compilation
approach, examining both its technical implications and pedagogical impact. One contribution will be a
comparative evaluation of the newly developed proof-of-concept two-pass compiler against the
established single-pass compiler, utilizing recognized complexity metrics for aspects such as
maintainability, understandability or development effort. Concurrently, the thesis will critically compare
AST-teaching materials with the current curriculum, identifying areas within compiler education that would
necessitate significantly different pedagogical strategies and material design when using an AST-centric
methodology. Ultimately, these investigations are expected to yield valuable insights into how the
introduction of an intermediate AST would influence overall compiler complexity and material design.

Students undertaking this thesis must have a strong foundation in compiler theory. They will develop skills
in compiler implementation, testing, and educational material design.

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.



