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Telescope 
• 2008: 80x12m meerKAT



From the MeerKAT Configuration 
Design Review, 2010



https://skaafrica.atlassian.net

MeerKAT Large 
Science Projects



MIGHTEE

▪Wide-band, wide-field survey at L-band.  
▪Four footprints, overlapping with large multiwavelenght surveys. 



MIGHTEE-HI
• Science Goals — Maddox et al. (2020) 

• HI Mass & Velocity Function 
• Kinematics — Spatially resolved HI.  
• Tully-Fisher Relation. 
• HI in Low Mass Galaxies. 
• HI as a function of Environment. 
• HI below the detection limit.  
• Galaxies and the surrounding medium.
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Bricks and mortar 
People 
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Science!



MIGHTEE-HI Data Processing

▪Volumes Expected: 1TB/hour  
▪Science Processing: data transport, management and imaging 
▪Analysis: Interactive, collaborative, agile, user-focused



Data Processing for the SKA*

▪Not entirely unexpected…

* and SKA pathfinders
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IDIA’s launched in 2015



IDIA
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• Quid pro quo — scientific community would need to show up ($).  
• Partnership with observatory, but community driven.  
• Political and scientific support, and $ to get started. 



IDIA

• Facility to empower the science users.  
• Quid pro quo — scientific community would need to show up ($).  
• Partnership with observatory, but community driven.  
• Political and scientific support, and $ to get started.  
• But therein lay the problem — how do we get started?



ARCADE

▪African Research Cloud Astronomy Demonstrator ProjEct 
ARCADE: African Research Cloud Astronomy Demonstrator projEct



ARCADE

Calibrate!

Googlehttp://sciportal.arc.ac.za
Web Page Title
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Basic expression of scientific requirements…



Expanded into a comprehensive 
architecture…



Further broken down into component design…



Substantiated by scientific use-cases…
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Recap (2015-2017)

• Used the African Research Cloud as a pathfinder for IDIA 
design.  

• Defined the science requirements.  
• Data processing use-cases: WSRT data, MeerKAT-16.  
• Analysis: large astronomy groups, distributed collaborators… 
• Laid the technical and technological groundwork for IDIA 

development, Ilifu procurement and data centre design.  
• Convinced ourselves that we could build complex systems. 



IDIA and Ilifu (2017+)

• Partnership with 
Bioinformatics 
stakeholders.  

• Included the 
observatory (SARAO) 
as a partner. 

Jeremy Smith, IDIA Operations Manager
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Distributed Storage 
BeeGFS / CEPH

High-Speed 
Network Mount

Software: Singularity Containers 
Workflow/Resource on VHPC: 
SLURM

General User Model

Small VM



Jeremy Smith, IDIA Operations Manager



• Design emerged after coordination/
collaboration with SARAO, CHPC and 
IDIA.  

• Hackathons/documents/designs/
negotiation. 

• SANReN port + redirection. 

• Staging (raw->MS), transfer, 
authentication and then validation on 
the IDIA side.  

• Security — authenticate on the SARAO 
side to request a push, validated 
identity, submitted to queue and then 
transferred back using certificates.



Software and Infrastructure

Processing and Data 
Delivery

Analysis and Data 
Discovery

High 
Performance

High 
Throughput

• A few users, long compute times, large 
data volumes.


• Changes slowly.

• Changes are big. Affect both software 

and infrastructure.

• Many users, highly interactive. 
Smaller data volumes.


• Changes often, but changes are 
small. 

Other 3rd 
Party 

Institutions

The Telescope 
(and the 
archive)





Science Successes



Systems Engineering “V” Diagram
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MeerKAT/IDIA in Context
Log Complexity

Time1990 2000 2010 2020 2030

Single observation 
Single PI 

Single Paper

Larger Groups 
Surveys 

Multi-year projects

International Large Survey Projects 

MB

MB

GB

TB

☠

We are here!

A paradigm shift in astronomy.



Time to Science
Model of the data work flow

From Ilifu Processing and Storage 
for MeerKAT Large Imaging Surveys (Memo)

Each scenario explores the impact of: 
• Serial vs parallelised processing 
• Data production QA 
• QA storage overhead (hoarding data) 
• Science imaging strategies.

Implemented using SIMPY



“Governance”
▪ Independent, with an oversight committee comprising DVCs and 

SARAO Chief Scientist.  
▪Funding — tapped from universities and national funding agency 

(NRF).  
▪MeerKAT (and other) science projects submit 

Science Team

IDIA

SARAO/MeerKAT

LSPs or OTs

IDIA Project Collaborative Agreement



IDIA and MeerKAT 
• SARAO: call for proposals, or large project review, which 

includes a data processing/management plan or report.  
• Simultaneously, IDIA issues a call for expressions of interest, or 

support, for data management.  
• Letter of support, or data/report, is provided for potential 

projects, which is included in proposal, or report.  
• For successful projects, IDIA+SARAO sets-up semi-automatic 

data transfer for observations, and IDIA projects (fairshare 
rated).  

• IDIA reviews projects annually, based on data usage. 



Time

Capability

ARC 
Proof of Concepts 

Small Teams 
Project Management

IDIA 
Procurement/Commissioning 

Developing 
Small Teams 

Project Management

IDIA/Ilifu/SARAO 
Operations 

Growth Focused 
Career Development 
People Management

Clear link between strategy (big picture) and project development.

Operational needs are different! 
* Build and maintain high performance teams. 
* Balance autonomy and hierarchy. 
* Develop policies/best practices. 
* Adhere to POPI/GDPR, Sorbonne Charter. 
* Constant Training. 
* Community engagement/training.

}
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Cash rich burn period

Business Development



Challenges
▪ Astronomers are not computers scientists! 
▪ Policy development — flexible enough for innovative science, 

but strong enough to ensure compliance and fairness.  
▪ Also affects your technology, e.g., Slurm fairshare! 

▪ Service at a constant level: €total = 2⨉€OpEx⨉Tops 

▪ Depends on Inflation, Operational Model, Staff, etc… 
▪ For IDIA, €OpEx ~ €0.5M, so €total = €5M for 5 years 

▪ Sustainable management model — scaling from a project to an 
institution. 

Swiercz & London, 2002


