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• Short introduction to the VO

• Introduction to PyVO

• Synchronous TAP queries on three services

• Asynchronous TAP queries and SED selection

• Get PyVO



A DefinitionA Definition

The Virtual Observatory (VO) is (or will be), a

comprehensive set of

data and services

relevant to astronomy

accessible from clients of your choice

regardless of where you are and

preserving products of digital astronomy.



What’s PyVO?What’s PyVO?

Astropy affiliated package for accessing Virtual Observatory

data and services.

PyVO provides APIs for:

• Simple Image Access (SIA)

• Simple Spectral Access Protocol (SSAP)

• Simple Cone Search (SCS)

• Simple Line Access Protocol (SLAP)

• Table Access Protocol (TAP)*

• Simple Application Messaging Protocol (SAMP)*



The Use CaseThe Use Case
Integrate results from potentially lots of different sources.

The example: Take photometry from three catalogs from three

services using TAP.

Use different methods:

• Synchronous Queries + SAMP

• Asynchronous Queries combined with
”
your“ code

• Search for Spectra



Synchronous QueriesSynchronous Queries

Query three catalogs and send the result to TOPCAT via SAMP.

The Queries:



Run Queries and Use SAMPRun Queries and Use SAMP
Running the queries and sending the results to TOPCAT is

actually close to trivial with a bit of support code:



Asynchronous Jobs and
”
your“ codeAsynchronous Jobs and
”
your“ code

When doing a lot of queries or long-running queries, it may be

a good move to run them asynchonously and in parallel. We

will

• run Asynchronoues Jobs on three services,

• use your code to cluster the received positions,

• build SEDs,

• plot SEDs and select objects of interest.

Given async is a fairly complex pattern and this kind of

orchestration is fairly advanced, the actual code is quite simple.



Asynchronous Jobs continuedAsynchronous Jobs continued

Create jobs, start them, memorize short names and jobs:



Asynchronous Jobs continuedAsynchronous Jobs continued

The poll the status of the jobs until all are done:



Combine with
”
your“ CodeCombine with
”
your“ Code

The cool thing about doing this in python is that you can easily

do your own logic now.

Here: Cluster by position so you get SEDs. Then, display the

curves and let the user interactively select
”
interesting“ cases.



Cluster by PositionCluster by Position

Get coordinates through UCDs:



Build SEDsBuild SEDs
Get magnitudes through UCDs (and workaround):



Build SEDs continuedBuild SEDs continued
Mapping UCDs to band width:



Plot SEDsPlot SEDs
Use matplotlib to select SEDs of interest.



Save selected PositionsSave selected Positions
Make a votable from the selected positions.



OverviewOverview
• 200 lines of code

• .. of which almos half are workarounds for interoparability

bugs

Imagine how great things will be when people will have

embraced interoperable services and annotations.



Looking for SpectraLooking for Spectra

SSAP is the VO protocol to access spectra. Hence, it only let’s

you access one object at y time, which is kind of tedious. Let’s

use obscore instead. Luckily obscore is just TAP with a special

table structure. It’s good to find spectra, cubes, timeseries, etc.

• Search for obscore services

• Use TAP upload to search to collect spectra

• Send spectra to SPLAT

You can query all Obscore services (essentially) in a uniform

way.



Query the registryQuery the registry

First query the Registry for all Obscore services:



Collect SpectraCollect Spectra

Collect spectra and send them to SPLAT to display and

investigate



Collect Spectra continuedCollect Spectra continued

The TAP upload query:



Where to get PyVO?Where to get PyVO?
• pip install pyvo

• Debian package available at: http://www.g-vo.org/

Thank you for your attention.


