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The SKA’s data journey



• Data flow challenges

Desert site

Perth / 
Cape Town

World users

50 x data rate reduction by Science Data Processors

SDP

• But, have a series of buffers
• Raw voltage data can be stored 

for about 2 minutes

• Raw visibility 
data can be 
stored for about 
2 weeks

• Final data 
products will be 
stored forever



SKA data challenges: Data Layers (DL) 
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(suitably)
raw data
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products
DL3

Scientific 
results

DL4

SWG activities
“Science data” 

challenge

SDP de-
risking

“Big data” 
challenge

• Focus on efficiency/scalability
• Calibration strategy and 

implementation
• Data size 10-100 TBs

• Focus on algorithm development
• Proposal-Specific processing 
• Data size few TBs

• Technical: data movement, 
format, protocols, security, 
databases

• Algorithms - Best practices

SRC data 
challenges



Data challenges 
Coordination group

SDP challenges SRC challenges Science challenges



Data challenges 
Coordination group

SDP challenges SRC challenges Science challenges

• Chair: R. Bolton
• Priorities and strategies from the SRC community
• Coordination through SRCSC



SKA data challenges: Data Layers (DL) 

(suitably)
raw data

DL1

Observatory 
data 

products
DL2

Advanced 
data 

products
DL3

o per observations 
(integration time  
hours)

o Suitably 
averaged/compres
sed

o Uncalibrated
o unflagged
o …

o Calibrated 
products

o Observation-
level: per 
observation (a 
few h)

o Project-level: 
total awarded 
time (100-1000 
h)

o Derived from 
further analysis of 
DL2 products

o User-generated at 
the SRCs

o Needs to follow 
best practice 
(reproduceability/
open science)

Scientific 
results

DL4

o Additional 
analysis 
done

SDP SRC PI/KSP 

DL0=raw data out of CSP

Science of the SKA Pre-cursors 



Science data 
challenge 1 
(SDC1)

• Science-ready (SRC) imaging 

product

• Radio continuum, SKA Mid

• Not too challenging data sizes 

• 1 pointing, 3 freqs, 3 depths

• Source finding 

• Source identification, 

classification & characterization



Science data challenge 1 (SDC1)

v SKA unique features map into the data products:

ü In the image plane, not visibilities

ü “Benign” dirty beam

ü Deconvolved down to 8h exposures

ü Very deep -> confusion limited

ü Very big number of sources to detect and classify

v SDC1 goals:

ü Get the community familiar with this data product

ü Develop efficient methods for source finding and source 

characterization 

ü Begin talking about best practices for deploying pipelines 

@ SRCs

SKA UV 
coverage

SKA data 
volumes

SKA 
sensitivity

SKA 
pipelines



B1

B2

B5

Short

Medium

Long

Truth table for a 5% sky area: training set

https://astronomers.skatelescope.org/

Data access: from

Data reside on the Italian Center for 
Astronomical Archive (IA2) operated by 
INAF

https://astronomers.skatelescope.org/


• Email to all SKA SWG 

participants

• SKA talks in various 

meetings/conferences

• Press release trough SKA public 

website 

• through SKA Communications 

Network (SKACON), posted on 

social media by SKA Canada, 

SKA Australia, ASTRON, 

CSIRO, STFC, SKA India and 

many other partners

• White paper arXiv:1811.10454, 

to reach astronomical community 

at large

SDC1 communication strategy



The SDC1 teams!
17 teams registered to SDC1



The SDC1 teams!
9 teams submitted results by the deadline of 30th April



Team’s provenance



Team’s expertise





Positive feedback!



SDC1 timeline and progress

Nov 2018

Data released

July 2019

Report/
publication
of results

Challenge
winner

Apr 2019

Final
results
submissionPreliminary

results
submission

March 2019

Reproduceable
solution

Codes
benchmarking

End of 2019 Early 2020



Collaborative phase

Collaborative phase



Best practices for SDC1 

• Open

• Is your pipeline publicly available (e.g. Github?)

• How is it licensed?

• Which licenses/dependencies does it need?

• Is there a documentation?

• Reproduceable

• Can you containerize your pipeline?

• Info on containers circulated

• Support offered to move towards reproducibility



2222

Thanks!



SDP list of observation-level products
• Science Alert Catalogue

• Transient Source Catalogue

• Science Product Catalogue Data Product

• Image Products 1: Image Cubes

• Image Products 2: Uvgrids

• Calibrated Visibilities

• Sieved Pulsar and Transient Candidates

• Pulsar Timing Solutions

• Dynamic spectrum data

• Transient Buffer Data

• Science Data Model

From SDP CDR documentation

Added-value products 
will be derived from 
the Observatory data 
products  

Observation-level 
products will be 
combined into project-
level products.  


