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Abstract. The Murchison Widefield Array (MWA) is a next-generation radio tele-
scope, generating visibility data products continuously at about 400 MB/s. The entire
MWA archive consists of dataflow and storage sub-systems distributed across three
tiers.

1. MWA Data Products

The Murchison Widefield Array (MWA) is optimized for the observation of extremely
wide fields at frequencies between 80-300 MHz. The complete array will provide
about 2000 m2 of collecting area at 150 MHz with 30.72 MHz instantaneous band-
width at 40 kHz spectral resolution and a field of view between 200 and 2500 square
degrees with a time resolution of 0.5 seconds. The initial MWA commissioning will
install 32 antennae referred to as “tiles”. Each tile is a 4 by 4 grid of dual-linear-
polarization, wide-beamwidth antenna elements. Each data sample is a complex num-
ber representing the amplitude and phase of a signal at a particular point in time within
a specific frequency channel. For each channel at each time step, the correlator carries
out (N × (N + 1)/2) × (2 × 2) = 2N(N + 1) pair-wise cross/auto-correlation, where N
denotes the number of tiles, and 2 × 2 indicates that polarised samples of orthogonal
directions are cross-correlated. For example, under the N = 32-tile configuration dur-
ing commissioning, each correlator produces 2, 112 visibilities per frequency channel
per time step. Since a “visibility” is a complex number (2 × 32 bits = 8 Bytes), the
aggregated data rate amounts to 2N(N + 1)× 8× 1/T ×M per second, where T denotes
the time resolution (i.e. 0.5 seconds). M is the total number of frequency channels:
30.72 MHz bandwidth / 40 kHz spectral resolution = 768. Hence correlators under the
full 128-tile configuration will produce visibility data at 387 MB/s. This requires 24
on-site GPU-based software correlators, each processing 32 channels, and producing
frequency-split visibilities at a rate of about 16 MB/s.

During the 32-Tile phase of the MWA commissioning, two GPU machines with
software correlators have been deployed at MRO. For the purpose of commissioning,
the spectral resolution is set to 10kHz with a 1-second time resolution. Therefore, each
one of the two correlators shares 30.72 MHz / 10kHz / 2 = 1,536 frequency channels,
generating visibilities at the rate of 24.75 MB/s. Visibilities are currently stored, along
with several observation-specific metdata, as FITS image or binary table extensions. In
addition to visibilities, it is envisaged that images produced by the real-time imaging
pipeline (Ord et al. (2010)) running on those GPU boxes will also be archived online.
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A - 1Gbps bandwidth for commissioning
B - 12 clients / 4 servers on 6 / 2 Fornax nodes

C - aggregated data producing rate for 12 clients
D - 12 clients / 4 servers on 6 iDataplex / 1 Supermicro
E - 12 clients / 2 servers on 6 iDataplex / 1 Supermicro

F - 24 clients / 4 servers on 6 / 1 Fornax nodes
G - 24 clients / 4 servers on 24 / 2 Fornax nodes
H - 24 clients / 4 servers on 12 / 2 Fornax nodes

I - 24 clients / 4 servers on 28 Fornax nodes
J - aggregated data producing rate for 24 clients
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