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What is the Virtual Observatory

Astronomy, like most sciences, is facing a serious data avalanche opportunity. Break-
throughs in detectors, telescopes, instruments and computers are enabling the produc-
tion of multiple terabytes of data and catalogues. Also, when combining data coming 
from multiple facilities, users can now access the sky in multiple band passes. Finally 
facilities are being developed and/or planned which will multiply the data rate by orders 
of magnitude. 

CADC was a founding member in 2002 of an organization called the International Vir-
tual Observatory Alliance (IVOA) whose goal is to define and implement the numerous 
pieces and protocols required to create the Virtual Observatory (VO). We are fully com-
mitted to creating leading-edge information technology services for research astrono-
mers.

CADC hosts the largest astronomy data collection in the world at 160 terabytes. We are 
the first data centre to begin retooling our archive infrastructure to support VO data ac-
cess and services. In addition we have spent 5 years working on advanced database 
applications for VO. Octet is the fourth generation or our VO query tools and is unique.

 

What about Octet

Octet is a new service provided by CADC to enable rich search and exploration of 
CADC data collections. The primary goal of this tool is to enable users to find sets of 
overlapped images in different wavelength bands and thus to assemble datasets appro-
priate for multi-wavelength survey work. The tool could also be used to browse a given 
data collection and to explore the parameter space of each collection. 

With Octet you will be able to examine and associate data coming from the CADC col-
lections (CFHT, HST, GEMINI, CGPS, IRIS and JCMT) as well as collections hosted at 
a number of external sites for which the CADC has collected and indexed the metadata 
in order to be able to perform sophisticated searches. Octet also performs cutout on im-
ages, retaining only the common area. It is important to mention that all datasets in-
cluded in Octet are fully calibrated.



Octet is a uniquely powerful query tool. It has the capability of searching the entire sky 
for areas which have a specified set of multi-wavelength observations. It can also be 
used in a simple mode using queries by position, instrument, or other parameters. Con-
structing useful queries on multiple datasets is difficult because the user is normally not 
intimately familiar with all of the data collections. The result is that queries frequently re-
turn either no results or too many results. Octet effectively deals with this problem by 
allowing the user to examine distributions of various parameters that characterize the 
data (e.g., exposure time, wavelength coverage, observation date, etc.) so that the que-
ries can quickly be focused on the most appropriate data. Simple examples of Octet 
queries are those where a user wants to find all CFHT Legacy Survey fields where u,i, 
and z-band data are available with exposure times greater than 1000 seconds. Another 
example would be to find all sky areas which have i-band observations from any of 
CADC's collections (e.g. HST, CFHT) and have Spitzer observations and have 850 mi-
cron SCUBA observations.

How to run Octet

Octet is implemented as a Java application and is started via the Java WebStart tech-
nology.  A significant amount of memory has to be allocated to the Java applications 
when running Octet if you want to display the potentially large FITS file which could be 
present in your selected associations (like HST’s ACS files). 

Octet is started by first going to the CADC’s VO web site:

 http://www.cadc.hia.nrc.gc.ca/cvo/

and clicking on the Launch [ ] button.

Figure 1: Octet in single query mode
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While launching, you will be prompted to trust the two main applications, Octet and Ala-
din, to access your computer. Doing this allow these applications to be able to down-
load, save and print data on your local computer.

Once launched, you will see two windows. The main Octet window and the Query Li-

brary [ ] which allows you to quickly specify bandpasses for the association search. 
Octet is a versatile tool and we will not be able to pass through all the functionalities in 
this article. So we will show you the basic capabilities using two examples. You are in-
vited to try Octet and to please contact us if any problems occur. We believe that Octet 
is a radical new tool which could potentially help your science discovery procedures.

Example 1: Using Octet to find all images of SN1987A (simple science query)

In this mode, we are simply asking Octet to search for all observations of the famous 

SN1987A in its collections. In the Query panel, you click on add [ ] to define a new 
query for which the “position” property will be defined as SN1987A. A click on the Re-

solve button will get the coordinates of the object (Figure 1). The  button will analyse 
the query by checking how many observations satisfy the conditions.

Figure 2: Distribution of expo-
sures through the selected col-

lections

Figure 3: Executing the query



Then a click on  will display a menu to let you get a distribution of any observables, 
in this case, the number of matched exposures per CADC collection (Figure 2). Finally, 
clicking on query [ ] will run the query and display the results. (Figure 3).

You have then the possibility to select, retrieve and display the resulting images. For the 
display, we are using the well known tool Aladin developed by the CDS in France. 
Switch Aladin into multi image mode allow you to get the image of SN1987A through 
multiple bandpasses and/or through time of observations (Figure 4).

Figure 4: Display of multiple observations of SN1987A



Example 2: Using Octet to find all observations having been observed by CFHT 
Legacy Survey deep fields, XMM, HST’S ACS and CHANDRA

First you have to “create” 4 different queries in the first panel. Those queries are quite 
generic and no parameters have been specified but a range of exposure time for the 

ACS observations. Using  , you could check the number of matching observations 

for each query. Then using the association button [ ] you trigger a search in the 
CADC metadata collection which will produce a list of area on the sky which have ob-
servations common to the selected missions. 

Figure 6: MultiQuery mode (association)

Figure 5: Setting up the Query (4 of them!)

Figure 7: Association footprint



Then for each association, or section of the sky, you can visualize the footprint of each 
observation and, in red, the common area matching the criteria. (Figure 7)

Finally, each association could be visualized using Aladin and images could be saved 
on the your computer for further analysis. (Figure 8)

Future of Octet

 Here we have explored only the elementary possibilities of Octet. Octet will con-
tinue to evolve. More VO compatible collections are constantly added to the list of ac-
cessible images making Octet a very powerfull tool. New functionalities will also be 
added in the very near future. Please send us any other collections or functionnalities 
you would like to see us implement in Octet.

 For instance, we are working on a time based query interface which should allow 
you to specify the required time sampling as well as wavelength sampling and then to 
search the entire sky for datasets satisfying the constraints. The current content of Octet 
spans a time range of many years so there is the potential for interesting results in 
terms of data for variability, moving objects, proper motions, and other time-based phe-
nomena.

Figure 8: Association display. CHANDRA contours on ACS images




