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Data Production

Data Production as a Matrixed, International, Multi-center Department 

3.6 Service Quality and Reliability Engineering

3.4 Execution

3.5 Algorithms and Pipelines

3.2 Infrastructure & Support

3.3 Data & Processing Arch.

3.1 Data Production Management
Associate Director of 

Data Production
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Multiple data facilities

• United States Data Facility (USDF)

• French Data Facility at CC-IN2P3 

• 50% of data release processing 

• UK Data Facility

• 25% of data release processing 

• Independent Data Access Centers

• May serve only a subset of data

• Clouds

https://www.lsst.org/scientists/glossary-acronyms
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Data Flows: Prompt Processing

Data to SLAC in 7 secs
Alerts generated in 1 min

https://www.lsst.org/scientists/glossary-acronyms
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Data Flows: Data Release Processing 
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Archive Site

Base 
Site

US DAC

 

Calibration products
L2 Data Products

Physical Shipments
Archive Site to Base Site
Annually

• Hardware
• Data Release 

Products (secondary 
method)

Chilean DAC

EPO Center

Calibration products
L2 Data Products

L2 Data Products

Data Release:
Coadds
Object catalog
Source catalog
Forced Source catalog

Eastbound Westbound
Raw images 1/2 of L2 Data Products
Calibration products
Engineering Facility Database
1/2 of L2 Data Products
(coadds, catalogs, SDQA)

French Data Facility

Eastbound Westbound
Raw images 1/4 of L2 Data 
Products
Calibration products
Engineering Facility Database
1/4 of L2 Data Products
(coadds, catalogs, SDQA)

UK Data Facility

50% of annual data 
release processing

US Data Facility

25% of 
annual DRP

100s k concurrent processing jobs
Transferring 100s PB of results

https://www.lsst.org/scientists/glossary-acronyms
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SLAC Shared Data Facility (SDF)
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Physical transitions: B50, SRCF, SRCF-II -  active planning underway

CPU dominated by LCLS-II
Storage dominated by Rubin

https://www.lsst.org/scientists/glossary-acronyms
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Long Haul Network Links

La Serena

Cerro
Pachón

Santia

Sao
Paolo

Atlanta
40x10Gb 
Rubin 
Science
Data

2x100Gb
Rubin 
Control

Panama

1 x 100Gb
1 x 40 – 100 Gb
REUNA

2 x 100Gb
Amlight/ANSP/
RedCLARA

CC-IN2P3 
Lyon

Miami

100Gb
(spectrum)
Amlight/Angola 
Cable

Santiago

Boca
Raton

10x10Gb
Non-LSST
AURA shared
(Fail-over) 100Gb

(spectrum)
AmLight/RNP/RedCLARA
(via Buenos Aires)

US DF 
SLAC

2 x 100Gb+

 1x 100Gb

ESnet

UK

GEANT

Renater

Primary

Secondary

Multipath

Internet2Tucson

 1x 100Gb Jacksonville

Internet2

2 x 100Gb
Path diverse 
AMPATH/FLR 
(shared)

Dotted secondary  links guaranteed 40Gb during observing

1 x 100Gb
(shared)    
Internet2 AL2S

https://www.lsst.org/scientists/glossary-acronyms
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SLAC / USDF Networking

TOR x 10g
TOR x 10g
TOR x 10g
TOR x 10g
TOR x 10g
TOR x 10g

N x 100Gb

ESnet

rtr-rubin
rtr-sdf

rtr-core rtr-border

50N

50S

2 x 100Gb

Rubin Server/Storage enclave: TOR switches: Nx10G with Nx100G (layer2) to routing infrastructure via SLAC 
core and SLAC border

Existing: support 200Gbps aggregate capability between SLAC and other sites with multiple ESnet 100Gbps 
links; ability to scale Nx100Gbps now,  Nx400Gbps future.

ESnet6: two optical nodes on SLAC premises: part of Bay Area optical ring (multi-Tbps optical capacity)

https://www.lsst.org/scientists/glossary-acronyms
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Questions?
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                                                      Rubin Observatory Sept 2019
 http://www.lsst.org                                                                                                                                                                
http://community.lsst.org                                                            

https://www.lsst.org/scientists/glossary-acronyms
http://www.lsst.org
http://community.lsst.org
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Backup
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Data Facility Functions
● large data sets (20TB/night)

○ complex analysis
○ aiming for small systematics

● Science Alerts in under 2 
minutes .. (aiming for 1 
minute)

● Annual processing of all data 
taken to date - ~200 days to 
execute annually
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diagram K.T. Lim

(UK)
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