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Fuzzing (also called randomized testing) is a software testing tech-
nigue that submits large amounts of randomly generated inputs to a
system under test. Fuzzing of compilers and other programming lan-
guage implementations is very effective at finding bugs. In the context
of compiler fuzzing, fuzzers generate random source code as test
cases.

The GraalVM compiler is regularly fuzzed with a custom, hand-written
Java source code generator. This code generator is restricted to pro-
ducing a specific set of code patterns that always result in semanti-
cally correct and terminating Java programs. The result of a previous
project was a generator that produces source code from an annotated
grammar specification. Yet, this generator is not used in practice as it
lacks necessary features. The task is to extend this grammar-based
code generator with a framework to model type systems (such as
Java’s type system) and liveness-driven code generation. The gener-
ator should not only support Java, but also other annotated grammar
specifications of programming languages. Additionally, the possibili-
ties of using this code generator not only for generation, but also for
mutating code should be investigated.

The work's progress should be discussed with the advisor at least
every 2 weeks. Please follow the guidelines of the Institute for System
Software when preparing the written thesis. The deadline for submit-
ting the written thesis is 28.02.2026.
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