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Major Projects and Contributions

» BioChemical Library, software suite for molecular modeling and drug design
From 2012 to 2018, I have been the lead developer on algorithms for protein ensemble predic-
tion and in silico simulation of spectroscopic data. The project follows a highly modular design,
which is implemented in C++14 with about 600k LOC. My specific contributions included:

- Redesign of the optimization framework according object-oriented standards to achieve
an integration of probabilistic sampling and data mining methods

- Development of algorithms for sampling loop regions in proteins, using probabilistic sam-
pling through a Monte Carlo Metropolis algorithm in conjunction with knowledge-based
potentials

- Development of an abstraction layer for multi-processing and integration of MPI

- Development of a CUDA application to simulate spectroscopic data from electron para-
magnetic resonance experiments

- Development of methods using statistical analysis to determine a proteins equilibrium
constitution from experimentally determined and simulated spectroscopic data

» Dedoop, software suite for entity resolution using MapReduce
This project was part of my Bachelor thesis and was primarily worked on by me and my thesis
adviser. The software suite uses a distributed MapReduce approach for entity resolution and
was implemented in Java with about 80k LOC. My specific tasks included:

- Development of a submission component for MapReduce workflows, including a sched-
uler

- Development of a file management system for the Hadoop Distributed File System, in-
cluding handling of inconsistencies between clients and read/write errors

» FAnToM, software suite for field analysis using topological methods
I worked on this project as undergraduate researcher in a team consisting of four developers.
The software suite employs topological methods to simulate and visualize air and liquid flows.
It was implemented using C++11 and Python with about 60k LOC. My specific tasks included:

- Development of algorithms for vector field analysis

- Implementation of file handlers to read/write and convert field data from and to binary
format

My publications are listed on page 3.
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Technical Skills
Programming languages C++ (11, 14, 17, 20), Java, Python, Perl, R, Emacs Lisp, CUDA
Tools CMake, GNU autotools, Git, SVN, boost, STL, MPI, Emacs

Software design Object-oriented software design, functional software design

Education & Experience

2018-present Computer Research Scientist Renaissance Technologies LLC, NY, USA
2012-2018  Ph.D. (Chemistry) Vanderbilt University, Nashville, USA
» Development of a software suite and algorithms for protein ensemble prediction
> Integration of experimental data into computational methods
2009-2012  B.Sc. (Computer Science) Universitét Leipzig, Leipzig, Germany
» Development of algorithms for flow simulation and visualization
» Development of submission components for MapReduce workflows
» Development of a file management system for Hadoop Distributed File System

Experience and Skills

» Since 2012, I have authored twelve research articles on algorithm development of methods for
the prediction of protein ensembles from limited experimental data.

» I have experience in developing medium to large applications using object-oriented software
design approaches and the programming languages C++, Java and Python. Notable projects I
contributed to:

- BioChemical Library (Molecular modeling and drug design): C++14, 600k LOC
- FAnToM (Field analysis using topological methods): C++11, 60k LOC
- Dedoop (Entity resolution using Hadoop): Java, 80k LOC
» From 2012 to 2018, I have been a key developer of Vanderbilt University’s BioChemical Library,
which is an integrated software suite for molecular modeling and computer-aided drug design.

Besides the development of algorithms for protein ensemble prediction and structure optimiza-
tion, my work encompassed improving parallelization and GPU acceleration (CUDA).

» [ have substantiated knowledge of machine learning through Artificial Neural Networks, Hid-
den Markov Models, and Support Vector Machines, which I employed to evaluate thermody-
namic properties of macro-molecules.

» From 2015 to 2018, I have refereed research articles for IEEE Transactions on Evolutionary
Computing and Nature Protocols.

» [ am proficient in statistical data analysis and visualization with R and Python.



» During my graduate studies I mentored five graduate and four undergraduate students on

projects involving software design and object-oriented programming using C++ and Python.

» During my graduate and undergraduate studies I was employed as teaching assistant for object-

oriented design and programming, algorithms and data structures, computer engineering, and
thermodynamics of chemical systems.

Publications and Presentations

Invited Talks

» Insilico prediction of protein structures and ensembles, Chemistry Forum, 2016, Nashville, USA

» Prediction of protein structures from limited experimental data, MBTP/CSB, 2016, Nashville,

USA

» De novo protein structure prediction from cross-linking data, 5 Symposium on Structural Pro-

teomics, 2015, Halle, Germany
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