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MOC Server

1.Remember me, what's a MOC ?

2.Why a server of MOCs ?

3.How it works ?

4.Demonstration

5.What about the VO registry ?

6.Conclusions
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What's a MOC ?

●A MOC : a simple and efficiente method for 
describing a sky region

●Principle : MOC = list of HEALPix cell indexes of the 
region, grouped hierarchically

=> IVOA REC MOC 1.0

GALEX & SDSS
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The goal ?

●Compare sky regions as fast as possible

1. Load
MOC-HST F606W
MOC-SDSS DR9

2. Compute
MOC intersection

3. Query Simbad
by MOC

=> Realized in 5s

« Please give me all Simbad objects observed by HST F606W
  and SDSS DR9 »

Example

IVOA Heidelberg

2013
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Why a MOC server ?

1) Which data collections are localized
in this sky region ?

2) What is their coverage  ?

In less of an half second ! Please !

Data collections = 15 000 tables, catalogs, DB, pixel surveys, …

Region = Any sky region, possibly very large, possibly segmented, 
not necessary convex...
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For whom ?
● VO clients & Cie

● New usage :  very very fast requests => 
continuous update => allows dynamic tools

● Already 2 prototypes :

Aladin Lite
« multiMoc »

Aladin Desktop
beta (>v8.152)

Demo in

1 mn
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How ?
● A Tomcat servlet (just 3 000 java line code)

● Containing the 15 000 MOCs in memory (~400Mo)

● Queryable by region (circle, polygon or MOC) 
via HTTP GET or POST

● Provides the ID list  (ivorns) of the data set found 
in the region (format : ASCII or JSON)...

● ...Or the union - resp. the intersection – of the 
datasets MOCs (format : FITS or JSON)



P.Fernique – IVOA Sesto – June 2015

Examples
● IDs of all data sets in 5 deg around M31:

http:/...? POS=10.68,41.273 & SIZE=10

● IDs of all data sets in a polygon:
http:/...? stc=Polygon 57.376 24.053 56.391 … 56.616 24.290

● IDs of HST collections overlapping SDSS observations:
http:/...? ivorn=*HST* & url=http://urlMocSDSS

● MOC of SCUBA2 observations:
http:/...? ivorn=CDS/P/SCUBA2/850em & get=moc

● MOC union of all A&AS tables:
http:/... ? ivorn=CDS/J/A+AS/* & get=moc

● MOC of the SDSS & GALEX intersection
http:/... ? ivorn=*SDSS9/g,*GR6/AIS/FUV & get=imoc

55 ms

53 ms

7 ms

492 ms

731 tables

50 ms

21 ms
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MocServer extension

● Associate some « Properties » to each data 
collection (id, title, description, key words …)
=> vocabulary « a la » ObsCore IVOA
(ex : publisher_did, obs_title, …)

● Goal: to allow more useful client interface (data set 
titles rather than simple ID...)

● To allow dataset filtering facility
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Examples

● Properties of all data sets provides by SSC XMM:
http:/...? ivorn=SSC* & get=record & fmt=json

● IDs of all Radio data sets:
http:/...? obs_regime=Radio

● MOC of all Seyfert data set
http:/...? obs_astronomy_kw=Seyfert* & get=moc44 ms

46 cats

5 ms

17 ms
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Live demo...
1) Moc Server
=> alasky.unistra.fr/MocServer/query

2) Aladin Lite « MultiMoc »
=> cds.unistra.fr/~boch/multimoc-AL

3) Aladin beta (>8.150)
=> aladin.unistra.fr/java/AladinBeta.jar
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MOC subtleties...

1) Larger is the region, faster is the 
response
2) If the region is smaller than the MOC 
order, the response time is constant

Diam. 
CS (deg)

Time 
(ms)

Nb of 
datas

ets

0,001 72 112

0,005 74 112

0,01 71 112

0,05 66 129

0,1 80 142

0,25 60 201

0,5 63 314

1 144 598

2 96 1099

5 84 1951

10 83 3335

20 67 5011

45 48 7742

90 45 10842

135 27 13898

180 24 14568



P.Fernique – IVOA Sesto – June 2015

MOC accuracy
● The MOC order determine its accuracy

(order = smaller MOC cell)
Rem : The Moc server contains heterogenous orders

Id Order Precision

CADC/P/HST 14 12.9 arcsec

CDS/B/SIMBAD 10 3.4 arcmin

CDS/I/239/tyc_main 9 6.8 arcmin

Keep in mind that a MOC is no 
more than an «approximative 

coverage » (upper limit)

of the associated data set.
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How MocServer is populated ?

● MocServer data = just a collection of file pairs 
(MOC,prop) in a directory

● Presently, harvested by a few scripts retrieving 
MOC & prop from:

–VizieR => TAP requests

–HIPS nodes (CDS, IRAP, SSC XMM, AMIGA)

–Simbad => dedicated URLs

● Will also use VO registry when MOCs will be listed
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Why not use directly VO registry ?

 Why not ? => VO registries will need to 
become MOC-able

1.VO Registry manages mixed high (catalogs, surveys) 
and low (tables, wave band survey) data set items …
=> VO registry will have to homogenizes their 
content.

2.VO registries DB will need to :

a)either implement MOC lib + Healpix lib

b)or create a HEALPix index internally (ex : H3C)
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Thanks! Questions ?

Official MocServer URL
feel free to use it :

alasky.unistra.fr/MocServer/query



P.Fernique – IVOA Sesto – June 2015

Aladin Lite « multimoc »

cds.unistra.fr/~boch/multimoc-AL
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Aladin 
Desktop 

beta

aladin.unistra.fr/
AladinBeta.jar
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Moc 
Server

alasky.unistra.fr/
MocServer/query


