Rubin Observatory

Computing for Science
Analysis

Rubin-LSST France - November 2025 Dominique Boutigny



Basic level computing model for Science Analysis in France
e First version in 2024 - updated in 2025 to incorporate new Rubin schedule

and to improve the cost model
o Cost estimation now integrated within Fabio's big spreadsheet
e Comments and/or questions are welcomed (you can comment directly into

the document)
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https://docs.google.com/document/d/1LZeHFqKfwVei41xrPQvOmfQSr8rBZ9Q3BLxWO1HJMgI/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1A4V-8_Hnh7M8nnKItT4UfPWCyPRI01uvTkeuTayVn8g/edit?gid=1522386867#gid=1522386867

Assumptions

e Many interactions in DESC Computing (Nacho Sevilla Noarbe + Matt Becker) +
LSST-France science coordination
e Many inputs from DES

2 major use cases selected:
e 3x2pt + Cluster analysis
e SNia
It doesn't mean that we will limit the support to these 2 subjects but they look
e Representative of what we are focusing on in France
e Complex and computing intensive enough to serve as a basis to design an
infrastructure
Nevertheless, everything will have to be adapted to the actual world once the data will
be there
Many unknowns...

We assume that the first "serious" processing will occur sometimes in 2027
= Start deploying hardware in 2026 (we also have some flexibility by borrowing DRP
hardware)
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3x2pt + Cluster

Data:
e Rubin catalogs
o Only need object and (probably) object extra tables
m 0.6 PBforyear1-1.1PB foryear 10
e DESC Catalog - Lens, Cluster, Shear, Photo-z
m ~20TB/year
e External catalogs: few TB / year
e \Working space ~200 TB / year

CPU:
e Pipeline dominated by TXPipe and sampler (MCMC)
e Simulations
e Synthetic Source Injection
o Requires to re-run part of the DRP
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3x2pt + Cluster

2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

3x2pt + CL Storage B 930 2134 2536 2914 3278 3642 3998 4354 4694 5034
3x2pt + CL CPU Cores 1200 2400 3500 4600 5700 6800 7900 9000 10100 11200

Recently realised that all the CPU intensive tasks do not need to run at CC-IN2P3
= Investigate the possibility to re-use the LCG grid infrastructure

e Run some tests on the MUST "mesocentre" at LAPP
Could be a good opportunity to get extra funding
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SNila

Need to be able to redo (part of) the light curve production from individual images
Possibly restrict to the DDF (7% of the dataset) to develop / improve algorithms
e Assume that once the light curves are ok on the small dataset then they are produce on the whole
dataset elsewhere

The CPU estimation is based on ZTF scene modeling experience
e 3500 SN *3 bands * 300 field stars, using 5000 cores during 1 week. The memory footprint of these

jobs is ~10GB.
2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
SNIa Storage TB 309 925 1541 2156 2771 3388 4006 4624 5243 5863
SNIa CPU Cores 137 548 1096 1644 2192 2740 3288 3896 4384 4932
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Budget

3x2pt + CL - Storage k€

3x2pt + CL - CPU k€
SNIa - Storage k€
SNIa - CPU k€
Total k€
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2026
30
87
10
10

136

2027
33
80
17
28

157

2028
10
67
15
34

125

2029

61
13
31

113

2030

56
12
28

102

2031

51
10
26

93

2032
18
98
13
29

157

2033
19
89
15
38

159

2034

78
13
39

138

2035

71
12
36

125



Open questions

e How to evaluate GPU needs ?
e Do we need Coadds ?

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Coadd Storage k€ 85 74 0 0 0 0 37 32 0 0

At the moment we don't know how much budget we will get
But IN2P3 management clearly more positive now than before :-)

Rubin Observatory ’



Next steps

We need to run as much tests as possible
e The cluster pipeline is a very nice benchmark
o Very inefficient - Requires some optimization
e We need something similar from SNla

We need to investigate how we will access the Rubin catalog
e Qserv probably not necessary
e Direct access to parquet files + Dask Processing
o parquet file structure straightforward (organized according to catalog / tract /
patch)
e May be combine Butler (to find where the files are located) and parquet

DP1 will soon be available at CC-IN2P3 to test various access methods
e Rubin is interested in the results of our tests

' |
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