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For newcomers,
a MOC...
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See the IVOA Moc2.0 
document for details

… specifies arbitrary coverages for sky regions and/or time coverages…

… provides a very fast comparison mechanism…

… is based on a discretization of space and time dimensions…

… is based on specific storage of the map coverage using predefined cells hierarchically…



The MOC2 time line

• Demonstration of the feasibility of adding a 
temporal dimension to MOCs

• Standardisation process:
– IVOA decision to add a time dimension to MOCs
– Redaction of a new version of the MOC 

document:
WD -> PR -> REC

– Extension of MOC libraries javaMoc and MOCpy

• Evolutions of VO MOC tools
– MocServer, Aladin, VO registry ? TOPCAT? …
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MocServer 2

IVOA – Nov 2021 – P. Fernique 4

• What is it exactly? What’s new ?
• How does it work?
• What does it contain?
• How to use it? Who is using it?



What is MocServer 2?

A “small” Web server able to answer in a few ms
to these 3 categories of questions:
• Which data collections coincide with a predefined space 

and/or time coverage?

• Which data collections meet a particular set of criteria? 
(other than spatial or temporal constraints)

• What is the coverage (space and/or time) of one or more 
data collections?
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In other words, MocServer 2 uses the same operating principles as MocServer 1,
but integrates now temporal and spatio-temporal MOCs



How does it work ?

• A Tomcat servlet hosted at CDS
• Loading/managing in RAM thousands of pairs

=> N x (MOC + properties)
• Pairs are coming from a special directory containing all 

the MOCs and their associated properties files 
• This directory is regularly “updated” via a series of 

small scripts dedicated to VizieR, Simbad, HiPS servers, 
VO RegTAP...
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=> MocServer2 uses the same architecture as MocServer1



What does it contain today?
(22/10/2021)

• 28,464 datasets descriptions (properties)
and coverages
(MOC):

– 23,832 SMOC

– 1,212 TMOC

– 1,045 STMOC
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Big work of the CDS team+ 
to get the temporal data
from the VizieR catalogs and HiPS surveys & generate the T,STMOC
notably with MOCpy



Evolution from 2015 to 2021

• Better content:

– 15000 collections -> 28000 collections

– SMOC only -> SMOC + TMOC + STMOC

• Better accuracy:
SMOC Order 8 -> 11 => now 1.72’ => 64x more accurate

• Better capabilities: 

– Basic queries -> Extended queries

– Manual updates/checks => Automatic updates/checks (each day)

• Size In RAM: 300MB -> 3GB

• Performance: Average time response: 95ms -> 110ms
(with an upgrade of the server)
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How to use it?

• A simple web site: 
https://alasky.cds.unistra.fr/MocServer/...

• 5 forms:
– …/query: query form & docs
– …/example: examples & tests
– …/browse: interactive browser
– …/lint: MOC lint form
– …/admin : administration form (restricted access)
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https://alasky.cds.unistra.fr/MocServer


Basic
queries

10

New field

New capabilities



Advanced
queries
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New query language



Meta data 
server
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New results



Examples/Bench – space related
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120ms
1328 rec

112ms
2smoc

82ms
3626 rec

80ms
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Examples/Bench – time related
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75ms

70ms

8ms
233 rec

5ms
134 rec

869ms
3691 tmocs
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Who is using MocServer? (v1)
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• Around 70,000 queries per day

• From 84,000 IP (last month)

• A quarter by non CDS clients through
dedicated python libs

(MocServer 1 has been deployed in 2015)



Aladin Desktop beta
as MocServer v2 client
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Spatial view & constraint

time view & constraint

Resource 
list from
MocServer

Updated
continuously
according to 
the space
and/or time 
constraint



Lessons learned

• The addition of the temporal dimension does not alter 
significantly the performance.

• The temporal extension of the MocServer required 
some adjustments:
– Acceleration of hierarchical MOC <-> MOC interval 

transformations

– Internal hybrid range coding to save RAM

– Parallelization of the loading procedure

• Finally, it works, and it even works surprisingly well
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MOC 2.0 without delay

• Mocserver 2 is already operational (2 duplicated sites) since 2 months

• Fully compatible with MocServer 1 clients
(including all Aladin Desktop non beta)

 MOC 2.0 PR phase started last week

Next steps:

– Evolution of the python lib for supporting MocServer time extension

– VO needs more MOC (S,T,ST) available in/from the VO registry:

• Use “Hipsgen.jar … STMOC” action => to generate a STMOC from a HiPS

• Use MOCpy/rust/wasm (FX Pineau’s tools&lib) 
=> https://github.com/cds-astro/cds-moc-rust
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https://github.com/cds-astro/cds-moc-rust

