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Requirements: Simplicity.

A microphysics model is often developed by

a small team.
focused on science, not computing.

They want to make their model available in the VO, but
probably

not to study long and complex protocol definitions.
not to invest much time (or people) in developing a complex
service.
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Requirements: Simplicity.

⇒ Simplicity.

The simpler the development of the service is, the more
people will be willing to implement it⇒ more theoretical
models in the VO.
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Requirements: Self-described data

A theoretical model:

Is not related with a real object or with spatial coordinates.

Is defined by a set of parameters and the allowed values for
each of them.

Those parameters and values are not the same for different
models.

Even models describing similar physics are often
characterized using different types of parameters.

We need Flexibility.
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Flexibility: Self-described data.

Self-described data.

The server offering the model must describe itself as
clearly as possible.

What kind of model is being offered.
What parameters characterize the model (what kind of
queries can be done).
What is the physical meaning of those parameters.
What kind of results can be retrieved.

The protocol must explain how a application/user can:

obtain that self-description in a standardized way.
build viable queries to the server.
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S3 protocol

Dialog between the application and the model server.
The server must be able to answer three questions:

Which parameters define this model, and what values are
allowed for each of them?
Which files are available for a given range of those
parameters?
Give me a particular file.

Each answer is just a VOTable document (XML)
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The query
http://www.../.../s3p.php?format=metadata

The answer
<VOTABLE version=”1.1”>

<RESOURCE type=”meta”>
<DESCRIPTION>

Theoretical Isochrones for the MyModel model.
</DESCRIPTION>

<PARAM name=”INPUT:age” ucd=”phys.age” unit=”Gyr”>
<DESCRIPTION>

Age of the star in Gyr.
</DESCRIPTION>

</PARAM>

<PARAM name=”INPUT:metallicity” ucd=”...” unit=>
<DESCRIPTION>

Metallicity of the star defined as Fe/H
</DESCRIPTION>

</PARAM>

</RESOURCE>
</VOTABLE>
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The query
http://www.../.../s3p.php?age=0/10&metallicity=0,1

The answer
<VOTABLE version=”1.1”>

<INFO name=”QUERY STATUS” value=”OK”/>
<RESOURCE type=”results”>

...
<TABLE>

<FIELD NAME=”age”/>
<FIELD NAME=”metallicity”/>
<FIELD NAME=”link”/>
<TABLEDATA>

<TR>
<TD>1</TD>
<TD>0</TD>
<TD><![CDATA[http://myservice.com/s3.php?id=12]]></TD>

</TR>
<TR>

<TD>3</TD>
<TD>0.5</TD>
<TD><![CDATA[http://myservice.com/s3.php?id=23]]></TD>

</TR>
...

</TABLEDATA>
</TABLE>

</RESOURCE>
</VOTABLE>
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The query
http://www.../.../s3p.php?id=12

The answer
<VOTABLE version=”1.1”>

<INFO name=”QUERY STATUS” value=”OK”/>
<RESOURCE type=”results”>

<DESCRIPTION>
Theoretical Isochrone for the MyModel model.

</DESCRIPTION>
<PARAM name=”age” ucd=”phys.age” unit=”Gyr” value=”1”/ >
<PARAM name=”metallicity” ucd=”...” unit=”” value=”0”/ >
<TABLE>

<FIELD name=”t” ucd=”time.age” unit=”Gyr” datatype=”float”/ >
<FIELD name=”M” ucd=”phys.mass” unit=”” datatype=”float”/ >
<FIELD name=”teff” ucd=”phys.temperature.effective” unit=”K” datatype=”int”/ >
<FIELD name=”Logg” ucd=”phys.gravity” unit=”” datatype=”float”/ >
<FIELD name=”Lum” ucd=”phys.luminosity” unit=”” datatype=”float”/ >
<TABLEDATA>

<TR>
<TD>0.001</TD>
<TD>0.0005</TD>
<TD>628</TD>
<TD>2.645</TD>
<TD>4.2658e-06</TD>

</TR>
<TR>

<TD>0.001</TD>
<TD>0.0010</TD>
<TD>942</TD>
<TD>2.996</TD>
<TD>1.92752e-05</TD>

</TR>
....

</TABLEDATA>
</TABLE>

</RESOURCE>
</VOTABLE>
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A working approach

Isochrones/evolutionary tracks servers.
Spanish VO: NextGen, COND, DUSTY, Siess.
Italian VO: BATSI.
An application using some services to compare with user
data (iDraw)

A service offering synthetic photometry corresponding to 4
collections of models and more than 50 different filters.

An application using the service to infer physical
parameters from observed data (VOSA).
Useful for science (Bayo et al, A&A 2008, in press).

TSAP: a similar approach for the case of theoretical
spectra.

Included as a use case in the SSAP standard.
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S3wizard

A wizard that helps to build a VO service for a theoretical
model.
Two inputs are needed

A set of ascii files containing the data corresponding to
each model.
An ascii file with the name of every data file and the values
of the parameters that characterize each file.
(User inputs about the meaning of parameters, data
columns, curation, credits... All by a web interface.)

The application builds:
The database
A web page with forms to download files in ascii and
votable formats.
A VO service able to answer the three types of S3 queries.
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Conclusions

Flexible: self-described data.
Simple: http queries + dialog + votable.

not discarding more complex protocols where they are
needed.

Useful:
Developers can make their models available in the VO.
Applications can access those models.

Something like what ConeSearch is for catalogues:
an easy, fast and effective way to develope a theoretical
service in the VO.
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THANK YOU!
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