A Research Survey on Provenance Usage by the Solar Physics Community
This research survey is being distributed by the Tetherless World Constellation (TWC - http://tw.rpi.edu/) at Rensselaer Polytechnic Institute (RPI - http://www.rpi.edu) in its ongoing research into the collection of knowledge provenance metadata (SPCDIS - http://tw.rpi.edu/web/project/SPCDIS). This research is being conducted by James Michaelis, Ph.D. student at RPI, under the guidance of Professor Peter Fox. For more information, please contact James at michaj6@rpi.edu. TWC would like to thank Leonard Sitongia and Joan Burkepile, researchers at the NCAR High Altitude Observatory, for their assistance with this survey and project.
Introduction:
The NCAR High Altitude Observatory (HAO) (http://www.hao.ucar.edu/) currently publishes data products (e.g., visualizations of coronal activity) online for consumption by interested parties.  For this survey, we seek to identify patterns in usage of provenance metadata by members of the Solar Physics research community.  In doing so, we hope to obtain additional insight into how provenance metadata can, for instance:
· Facilitate search for data products, such as solar visualizations.
· Enable data product retrieval based on defined quality metrics.
Provenance Metadata: 
Definition: A record that describes entities and processes involved in producing and delivering or otherwise influencing a (physical or digital) resource. Provenance provides a critical foundation for assessing authenticity, enabling trust, and allowing reproducibility. Provenance assertions are a form of contextual metadata and can themselves become important records with their own provenance.
Example: For a particular cake, a corresponding provenance record may look like the one below (Figure 1).  Here, the cake can be viewed as a type of artifact, created through a sequence of processes (Mix, Bake), each relying upon on alternate artifacts.  Often, the ability to distinguish the role (or purpose) of each artifact in a process can be useful.  In this case, to distinguish cake ingredients (e.g, sugar) from tools and appliances (e.g., mixing bowl).
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Figure 1.  Adapted from  figure 3, page 5 of Moreau, L. et al. (2010) The Open Provenance Model core specification (v1.1). Future Generation Computer Systems . (In Press)
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Survey Introduction

Please provide information based on any interaction(s) with digital systems as part of your work.  Simple use cases, driving your interaction with these systems, would be helpful. 

Here, use cases are defined as descriptions of steps or actions between a user and a software system, leading the user to accomplish a particular goal.  In the context of NCAR, an example use case could be as follows: 

At HAO, raw data gathered from the Mauna Loa Solar Observatory (MLSO) is processed into data products usable by scientists (e.g., visualizations of coronal activity), and assigned quality scores based on various metrics (e.g., levels of detected image noise).  One metric, known as GBU, assigns an image grade of ‘Good’, ‘Bad’, or ‘Ugly’, based on automated algorithms.

Alice is a solar physicist working outside HAO, interested in data products derived from MLSO’s Coronal Multi-Channel Polarimeter (CoMP).  She has no familiarity with the HAO’s processing techniques, but expert-level knowledge of the corresponding domain.  

She wants to familiarize herself with how HAO’s GBU processing metric works, prior to downloading images from the HAO website graded as high-quality.  To do this, she obtains from the website a list of algorithms applied to calculate the metric for CoMP-derived data (with corresponding descriptions).

Questions

Are you familiar with any provenance languages?  If so, please list.

What provenance metadata are you most likely to use?

What provenance metadata most helps you determine if you trust a product? (here, trust is defined as the willingness of one party (the consumer) to rely on a product generated by another party (e.g., a human or digital system) 
How do you use quality assessment metrics (when available) in your processing of published data products?

What provenance questions would you be most likely to ask when assessing a data product? (examples -  How was this image’s quality assessment value determined?  What original observations went into the creation of this daily map?  What processing was done to generate this product?  Who performed the processing on this product?  What calibration technique was applied to this product?  What inputs were used to generate this data product’s calibration image?  etc.)
What provenance metadata are you most likely to use as search criteria?

Would you use provenance metadata if it was provided out-of-band? (i.e. not included in the data product itself, perhaps available via a URL.  The provenance URL may be included in the data product metadata)
Would you be likely to use provenance metadata if it was not packaged within the data product? (i.e. out-of-band XML or RDF metadata for a FITS data product)
