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PRESENTATION

Preserving run time environments on parallel computers
- an essential aspect for research data management

Abstract:

The successful preservation of data generated or collected during research is a key issue in modern science and for the Open
Data concept. Reusability of such data not only requires a reliable bitstream preservation as well as reference systems but also
knowledge about how data was presented and how it was interpreted. Old word processing programs highlight this challenge, as
old files — though available — can no longer be displayed, let alone understood.

Emulation is vital to re-activate old run time systems; advances on this field were presented in a previous talk.

The complexity of modern “virtual research environments” by far exceeds traditional approaches in research. Nowadays we
find cross-wise dependencies of operating systems (including updates) with monitoring software for research devices (like
microscopes), research support programs (like electronic lab-books) and data processing software (home grown or standard
systems like MATLAB) or data base systems.

A successful management of research generated data therefore requires not only knowledge of the well-known meta data but
more or less a complete preservation of the run time system, so that the full environment can be replayed at a later stage, using
emulation.

In a research project we try to analyze a process to predict the later re-usability of data produced during a PhD.

The problem becomes more challenging if a parallel computer is used to manipulate research data. Rather than trying to re-run
the compute jobs later we now try to run our new parallel computer in a novel way so that we can preserve the complete runtime
job right from the outset. Again emulation is the solution; on each node of the computer virtual machines are used rather than the
traditional bare metal approach. It turns out that the inevitable loss of performance is negligible. Apart from being able to address
the issues of long term preservation, this has the additional effect that tedious recompilations of programs are no longer required,
thus simplifying the move between super computers. The successful interpretation of data from CERN done by our physicists
proves that our approach is working.




