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Research Collaborator Alfred-Wegener Institute (AWI) Bremerhaven
Preparing the open-source release of the GeL.B domain-specific pro-
gramming language (developed during PhD). Tasks include improv-
ing compiler error-messages and the documentation, improving the
backend code-generation, and adding language support in several
editors and IDEs.

Researcher AWI Bremerhaven
Worked on improving the architecture of the GeLB compiler. Tasks
included re-design of the intermediate representation (abstract syn-
tax tree) of the compiler, development of a test-suite, and fine-
tuning the language syntax, based on feedback from potential users.

Research

Collaborator
Collaborated on a project focused on simulating physical phe-

nomena using novel machine learning algorithms (generative ad-
versarial networks). My main contributions were to create GPU-
accelerated simulations which produced a large part of the training
data, and to add the physical interpretation of the simulation results,
for validating the machine learning models.

terrafuse.ai, Lawrence Berkeley National Laboratory (LBNL)

Scientific Programmer, Post-doctoral researcher  AwI Bremerhaven
Worked on porting components of Earth System Models (ESMs)
to novel compute architectures (such as GPUs and FPGASs), using
OpenCL. The main outcome of the project was the creation of a
new C software library, which facilitates the process of porting high-
performance applications to new hardware architectures.

Scientific Programmer, PhD student AWI Bremerhaven
Implemented and tested computational fluid dynamics (CFD)
solvers and data-analysis pipelines, using various technologies.

Student Assistant Max Planck Institute (MPI) Bremen, AWI
Worked on software optimization for the memory hierarchy. Other
tasks included writing utilities for geometry-generation and post-
processing of simulation results, calculations of analytic solutions
for low Reynolds number flows through porous media, and teaching.
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Ph.D. (Physics) University of Bremen, AWI Bremerhaven
The thesis ("Towards lattice Boltzmann models for climate sciences.
The GeLB programming language with applications”) focused on de-
velopment of a new model-framework (GeLB), which facilitates ex-
perimentation and inter-comparison of LBM algorithms. Tasks re-
lated to the project included:

* design of a new domain-specific language (DSL), which allows
specification (in a concise form) of the LBM computational ker-
nels (core evolution-rules and boundary-conditions)

* implementation (using Python) of a source-to-source compiler
(starting from code written in the new GeLB DSL)

 application of the framework to simulate convection and the
barotropic wind-driven circulation of the oceans

Master (Environmental Physics) University of Bremen, AWI Bremerhaven

Jacobs University Bremen
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