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A Time Space MOC standard
=> MOC 2.0

• MOC 2.0 is a generalization of MOC for 
manipulating Space MOC, Time MOC and Space-
Time MOC

• Fully compatible with MOC 1.1 (=> addition of the Time 
convention + extension of the syntax for the MOC 2D)

• But required to rewrite the MOC document
=> MOC 1.0 & 1.1 were only HEALPix oriented
=> MOC 2.0 has to describe:
– Space discretization by HEALPix
– Time discretization based on JD
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Time MOC extension: use cases
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MOC visualisation & manipulation
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Expectations from GW community
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MOC 2.0 effort
from Gruningen

• Editors: A.Nebot,
D.Durand & P.Fernique

• Authors: MOC original authors
+ CDS new contributors

• Result: WD published last week in Apps WG
=> Do not hesitate to have a look at it
https://www.ivoa.net/documents/MOC/20201112/WD-MOC-2.0-
20201112.pdf
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MOC principles
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1. Discretization

2. Unique referential

3. Hierarchical and unique 
representation

4. Serializations



MOC principles (cont)
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• As soon as the consecutive cells
are used at order n, they will be
hierarchically grouped in their
parent cell at order n-1, and this
recursively
=> 29/2,7,12 28/2

• List of numbers
=> 2,7,8,9,10,11,12



TMOC principle
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• Discretization based on JD

• TCB reference

• Able to address 73 000 years at 1µs resolution
from JD=0



STMOC principle
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Time indices
-> Space indices
Time indices
-> space indices
…



3 changes since time MOC note

1. The temporal aspect is no longer
dependent on the coding from HEALPix
=> Factor of 2 between each time order
(4 for space order)

2. For time, we have simplified the 
serialization by using intervals (RANGE)

3. New section describing the MOC usage 
constraints
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Factor 4 for Space, 2 for Time

1. The factor 4 is HEALPix dependent. 
2. The first approach has been to keep the same to reuse the same code:

=> very fast implementation
=> but only 30 orders (coded in long int)

3. The final choice has been to move to factor 2 for time
=> a few modifications in the code
=> 62 orders (coded in long int)
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…

Order 29



Serialization by ranges

• The hierarchical notation is possible in time
=> 61/3,14,20,25 60/4,9 59/1

• But range notation expressed at the deepest order is
more natural for time (=number of µs since JD=0)
=> 2-10 14-15 18-21 25-26
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MOC usage constraints
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=> FAST: Cells sorted, well-grouped, etc…

=> Upper coverage approximation (see use cases)



MOC usage constraints (cont)
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• MOC designed
for observations coverage
=> no empty cell
=> work at the worst resolution of all involved MOC
(ex MocA U MocB U MoacC)

• MOC used
for surface manipulation
=> work at the best resolution of all involved MOC



STMOC serialization
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• Reuse MOC 1.1 binary FITS table
serialization

• But RANGE encoding
• Interleaving Time coverage items with

their associated Space coverage
• Bit 63 used to distinguish space indices 

(0) from time indices (1) => negative 
values

=> -tmin1 –tmax2 smin1 smax1 –tmin2 
–tmax2 smin2 smax2 smin3 smax3



FITS keywords in detail

• MOC order:
1. Old proposal: MOCORDER, MOCORD_1

2. New proposal: MOCORD_S, MOCORD_T   (+ MOCORDER for compatibility)

• Reference systems:

1. Current proposal: explicit: COOSYS=C, TIMESYS=TCB

2. Alternative proposals:

1. Implicit (no mention)
=> but compatibility problem for COOSYS

2. COOSYS=C , no TIMESYS (implicit)
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Next steps

• Waiting your feedback on the current WD
• Adapt the 2 implementations

to  MOC 2.0
• To be ready for a RFC before next Interop

• Also:
– Generate more STMOCs (+convert previous)

(from VizieR catalogs, and HiPS, and other VO providers)
http://alasky.u-strasbg.fr/footprints/STMOC/

– Ingest them in
the CDS MocServer:
=> Aladin Resource Tree by Space & Time
=> …

– Explore « THiPS » potential
= built a « temporal HiPS » but for time series
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Questions ? Feedback ? Comments ?

Many thanks to all editors, authors and 
contributors


