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Background and Motivation

Benchmarking the overhead of monitoring frameworks is crucial to ensure that performance observation does
not itself become a bottleneck. Moobench is a well-established benchmarking platform specifically designed
to measure the overhead introduced by Java-based monitoring agents (such as Kieker).

At the Institute for System Software, we have developed k-perf, a Kotlin compiler plugin designed for perfor-
mance measurement. Unlike traditional Java agents that instrument bytecode at runtime, k-perf operates at
compile time by modifying the Kotlin Intermediate Representation (IR). Because existing Moobench workloads
are designed for Java and often rely on bytecode manipulation or specific Java agent hooks, they are not
directly applicable to Kotlin-specific instrumentation techniques.

To bridge this gap and allow for a fair comparison between compile-time IR instrumentation and traditional
runtime bytecode instrumentation, a Kotlin-native version of Moobench is required.

Objective

The primary objective of this thesis is to develop Moobench X Kotlin, a port of the Moobench benchmarking
suite to the Kotlin ecosystem. The project aims to provide a standardized environment to measure the execu-
tion overhead of Kotlin-specific monitoring tools.

A key deliverable of this thesis is a Pull Request to the official Moobench repository. This contribution should
include a new Kotlin-based benchmark workload, accompanied by all necessary build and benchmark scripts
to allow the repository maintainers to automatically measure the overhead of tools like k-perf alongside exist-
ing Java-based solutions.

Specific Tasks
To achieve these goals, the student will:

e Analyze Moobench: Study the architecture and methodology of the existing Java-based Moobench
to understand its micro-benchmarking approach.

e Port Workloads: Implement the Moobench benchmark logic in Kotlin, ensuring it represents typical
Kotlin idioms and structures.

e Integration with Kotlin Build Tooling: Develop Gradle-based build scripts to integrate the bench-
mark with the Kotlin compilation pipeline and k-perf.
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e Automation: Create benchmark scripts to automate the execution, data collection, and result gener-
ation process across different configurations.

¢ Comparative Evaluation: Use the newly developed platform to measure and compare the overhead
of k-perf against a baseline and, if applicable, traditional Java monitoring agents.

Non-Goals

e This thesis does not aim to develop new monitoring features for k-perf itself, but rather to evaluate its
performance.

e The goal is not to optimize the Kotlin compiler, but to provide a measurement platform for instrumen-
tation overhead.

Dissemination

In addition to the bachelor’s thesis, a short 3-page paper summarizing the design of Moobench X Kotlin and
the initial benchmarking results should be prepared for submission to the Symposium on Software Perfor-
mance (SSP 2026).

Modalities:
The progress of the project should be discussed at least every three to four weeks with the advisor(s). A time schedule and a
milestone plan must be set up within the first 2 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 must be submitted not later than
31.08.2026.



