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Understanding how expressions are typed and evaluated is important for programming
language semantics. However, students tend to struggle to connect symbolic rules to a
concrete structure and run-time behavior.

The goal of this thesis is to develop an interactive tool for constructing and visualizing
expression-based abstract syntax trees (ASTs) in three-dimensional space. In contrast to
conventional text-based or 2D-based approaches, the third dimension should provide added
value. The tool should automatically apply type inference and should offer small-step
evaluation.

Goals of this thesis are:
e Define an expression-based “language”: Syntax (3D objects), semantics, types and
their inference rules with focus on the gain of the third dimension
e Create a mapping from 3D graphics objects to expression nodes of the defined
language components (including types, expressions and operands)
e Implement the type inference system and create a mapping from types (back) to
3D-based information
e Implement a simple, step-wise evaluator for the given expressions. Intermediate
results and the final result should be displayed in the 3D space as well.
Optional goals of this thesis are:
e Saving and loading expressions
e Offering more than primitive types (e.g. product types, arrays)
e Extending expressions to pure functions by adding parameter/variable expressions
e Evaluation can be animated
Non-goals of this thesis are:
e Modelling statements or further language constructs

Modalities

The progress of the project should be discussed at least every two weeks with the advisor. A
time schedule and a milestone plan must be set up within the first 3 weeks. It should be
continuously refined and monitored to make sure that the thesis will be compiled in time. The
final version of the thesis must be submitted by September 30, 2026.




