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Theory VO – Simulation Snapshots – Draft Ideas
At present, there exist (at least) four kinds of web-based resources produced by and for theorists which ultimately may become part of a Theory VO:
1. publicly available source code (e.g. Zeus)

2. web form interface to a proprietary source code (e.g. chemical evolution applets)

3. highly post-processed simulation output (e.g. mpeg movies of  MHD flows)

4. raw simulation output (e.g. LSS from Virgo consortium)

For the most part, these resources stand alone; they are not integrated into a pipeline, either mutually or for comparison with observational data. Currently, the rarest resource is raw simulation output, yet this resource may have the greatest potential to capture the network/database synergies advertised for VO:
1. it is a natural (intermediate) contact point with observational data

2. it is a jumping off point for further, specific theoretical investigations (see below)
3. it is a more practical place to demand standardization (of physics and format) than, say, the source code itself (where diverse approaches should be encouraged as a physical consistency check)
4. it is immediately useful; source code, at the lowest level of the pipeline, leaves you with a lot to do, while highly post-processed output, like mpeg movies, comes in an unhelpful, cosmetic format (great for PowerPoint talks!)
Library of snapshots
Numerical solutions of precisely defined problems of general interest in key fields, stored in a standard low-level format convenient for detailed post-processing.

Purpose

1. To test/benchmark the parent code, other related codes (downloaded from the VO or written locally), and analytic calculations (approximate or exact).

2. A starting point for new theoretical work (e.g. initial condition for special-purpose calculations, in-depth visualization as a prelude to semi-analytic theory).
Issues
1. General interest. Either ‘classic toy problems’ (for testing, e.g. time-dependent evolution of a hydrodynamic shock) or ‘real problems’ (for scientific post-processing, e.g. time-dependent evolution of cosmological large-scale structure). In either case, they should be broadly applicable, i.e. exemplars of fundamental physical mechanisms (disks, jets, gravitational interactions, shocks, atmospheres) 
2. Precise definition. The problem must be extremely well-posed, as the results will be used as a benchmark for testing or post-processing, e.g. closed mathematical definition (equations, boundary and initial conditions, parameter values, numerical algorithm – everything you need to reproduce it independently). 

3. Format. Standardized, low-level, easy to post-process. E.g. output of a fluid code should be snapshots of the (velocity etc.) field values on a standard-size grid.
4. Positive spin-offs: disciplined numerical experiments, improved scientific utility, infrastructure for Darwinian competition between codes, time saving
5. It’s happening already! (Often privately.) But need to agree upon standards.
