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PROJECT TITLE
CCRI:Medium: An Infrastructure for Reproducibility and Re-Use of Computational Research

SYNOPSIS

Infrastructure Description. We will build an open-source, component-based, extensible infrastructure that makes computational reproducibility easy for both
authors and reviewers. The infrastructure will support the automatic capture and packaging of dependencies for a computational experiment in multiple operating
systems and computational environments, from desktops to clusters and HPC environments. Multiple capture mechanisms will be developed that can handle
requirements for a wide range experiments as well as constraints imposed by computational environments, from capturing dependencies at the operating system
level, to inferring the use of language-specific packages (e.g., Python modules and R packages) and collecting the relevant packages with associated source code.
These will not only contribute to the longevity of experiments, but also give researchers' the ability to reuse and easily extend an experiment. We will also
develop a reproducibility server where researchers can seamlessly reproduce, modify, and extend a given packaged experiment through a Web interface. For
experiments that include large data and require substantial compute resources, our infrastructure will allow users to bring their own computing to the platform,
i.e., they will be able to connect to their own cloud infrastructure of choice. We envision this server will be used as a basic building block for systems that
support reviewing (e.g., for conferences and journals) as well as to share scientific results (e.g., at different academic institutions or for different communities).
CISE Research Focus. This project will produce new research in methods and tools to support computational reproducibility. Even though reproducibility is a
requirement for science, the technical challenges involved in creating reproducible computational experiments have greatly limited its adoption in computer
science. The proposed infrastructure aims to make reproducibility ubiquitous in computing and it has the potential to impact virtually all CISE research areas. In
addition, the ability to reproduce experiments opens up new research opportunities, in particular, in debugging and assessing the quality of scientific results.
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