
  

Scale Challenges of the 
MeerKAT Radio Telescope

Thomas Bennett

MSST 2018



Mesozoic observational astronomy
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ESO/MPG 2.2-m telescope, La Silla

Cenozoic observational astronomy



  

Everything we know so far

http://xkcd.com/273/
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Jansky VLA, New Mexico

A fuller picture



  Grote Reber 1937



  

1 Jy = 10-26 Wm-2Hz-1

I cannae do it, captain, ye cannae change the laws of physics

Watt?



  

MeerKAT



  

64 antennas



  

1300 galaxies and counting



  

Expect the unexpected



  

The SKA
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An African proposition



  

Radio Telescope - Deconstructed

PB / PFLOPS / MW  / G$

Vij = Mij Bij Gij Dij Eij Pij Tij Vij
IDEAL

MAGIC



  

Data Rates



  

Data Storage and WAN Movement



Data Access Layer (KATDAL)



External (to site) data access



  

The Hardware Challenge

PB / PFLOPS / MW  / G$

Vij = Mij Bij Gij Dij Eij Pij Tij Vij
IDEAL

MAGIC



  

Republic credits are no good here...



  

So what to do...



  

Self Build



Peralex Electronic Systems

Back Blaze 



DSS HC Storage pod

KEY FEATURES ● 25 GbE (SFP+)
● x48 SAS 3 connectivity

PROCESSOR ● Haswell-EP 4C Intel Xeon 4 core 3.7 GHz

MEMORY ● 64 GB per node

NETWORKING ● Mellanox Network Interface Card, 25GbE, Single-Port

DRIVE CONFIG ● 48 x 8TB HDDs

● 2 x 512 GB nvme SSDs

FORM FACTOR ● 4U with 1500W PSU





  

Data Storage in Cape Town



Ceph Luminous
MAAS - Metal as a service
Ansible (and Ceph-ansible)
Prometheus and Graphana
Apache proxy
SAML 

Software Toolset



Current Ceph implementation:
   20% of final
   3 monitors
  12 OSD nodes
  576 OSDs
  25 Gigabit network
  ~ 4 PB of storage

Planned Ceph implementation:
   End of June
   3 monitors
   55 OSD nodes
   2640 OSDs
   25 Gigabit network
   ~ 21 PB of storage



  

Shameless Advertising

http://www.ska.ac.za
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