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Designed and constructed 
in South Africa



SARAO (formerly SKA South Africa)
A National Facility of the National Research Foundation

• Science and engineering interface with the international SKAO

• Responsible for South Africa’s contribution to the infrastructure and engineering aspects of the 
SKA Radio Telescope

• Development and management of the Karoo observatory site

• Design, construction and operation of the MeerKAT radio telescope

• Management of all radio astronomy initiatives and facilities in South Africa and African Partner 
Countries

Geodesy and VLBI activities at the HartRAO facility

African Very Long Baseline Interferometry Network (AVN)

Guest Instruments contributed by international partners

• Human Capital Development to ensure successful operation of all facilities within the 
organization, scientific exploitation of the facilities, and the commercialization of intellectual 
property





• One of the largest science infrastructures in the world.
• Key Science

– Cosmic Origins (matter, stars, galaxies, structure, planets, life)
– Fundamental Forces (nuclear, gravity, magnetism)
– The Unknown

• Concept
– Two phases (SKA1 & SKA2)
– SKA1 currently being planned - : ~850 M€

• 5 times more sensitive than existing instruments (excluding MeerKAT)
• An array with a dense core of receptors (~1 km diameter)
• Remote stations out to ~100 km

– Phase 2 will be ~10 times larger 
• ~106 m2 collecting area (equivalent to 1 million satellite TV dishes)
• Remote stations out to ~3000 km

– A massive data machine
• Data rates exceed the entire global internet traffic

– Managed through an Inter-Governmental Organization (IGO)



KAT 7 in 2012



MeerKAT
4-dish Array                           16-dish Array



MeerKAT 64-dish Array



9

MeerKAT: Data Processing 
and Archive

Karoo Array Processor Building
(CSP + SDP + some archive)

CHPC
MeerKAT archive

(10-12 racks & some 
access to CPUs)

IDIA Tier 2
storage & science 
analysis support  

Other Tier 2

Centres

2 Tbps
(SKA SA)

20 Gbps
(SANReN)

10 Gbps

... 64 dishes

Other Tier 2

Centres

MeerKAT: Data Processing 
and Archive



The SKA Big Data Challenge

The SKA Big Data 
Challenge



Realtime Mesos Cluster : Karoo

100 TFLOPs, 6TB RAM

Batch Cluster : Karoo

1.5 PFLOPs, 4TB RAM, 1 PB scratch

(Largest single-precision computer in 

Object Storage : CHPC – Cape Town

cluster1: 5.4 PiB – production – 1 PiB

cluster3: 12.2 PiB – ready for 

MeerKAT HPC 
Infrastructure – 1st Tier



CEPH Archive and Tape Library at 
CHPC

Innovation in mass data storage
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Innovation in Big Data
Radio Astronomy is a driver of the 

4IR



Cost Benefits 

Operating System Storage & Data 

Processing

Databases Monitoring Logging

Proprietary 

Option

Microsoft Windows

R 7,657,440.00

Red Hat Installation

R 116,250,000

Oracle

R 5, 465,160

Data Dog

R 3,245,760

Splunk

R1,044, 000

Open Source 

Alternative

Ubuntu GNU/Linux

R0

Storage system: 

Ceph

R 28,368,640

PostgreSQL

R2, 349, 060

Prometheus

R0

Elastic Search

R0

Cost Saving R 7,657,440.00 R 87, 881,360.00 R 3,116,100.00 R 3, 245,760.00  R 1,044,000.00 

Total Cost 

Saving

R102, 944 660.00 

/annum



Thank You


