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The Correlator
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4 1 station per I/O node

1 split HBA field counts twice
4 1 BG/P rack: 64 1/0O nodes




Test Setup
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- BG/P fully connected

1 160 x 10 GbE
a 2.5rack BG/P

- 1 rack generates data
2 1 rack correlates
1 Y2 rack dumps data

2 realistic simulation

2 up to 64 stations




Performance Tests

N i I
obs. mode A B C
#stations 64 64 48
#subbands 248 496 992
#bits/sample 16 8 4
obs. bandwidth (MHz * #beams) |48.4 96.9 194
input bandwidth (Gb/s) 64 * 3.1 64 * 3.1 48 * 3.1
output bandwidth (Gb/s) 62*058 62*1.2 62*1.3
CPU load compute nodes
CPU load I/O nodes
data loss

- bandwidth far beyond specs
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Compute Node Performance

max. runtime with 496 subbands

(= receive samples from I/O node
= exchange data

s FR filter (incl. int to float conversion)
6 (== FFT

—— miscellaneous (incl. phase shift & bandpass)
| === correlate

— send correlations to I/O node

max. runtime with 992 subbands

Execution Time (s)
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32 36 40 44 48 52 56 60 64(=B) A B C
Nr. Stations Obs. Mode

2 A =64 stations / 16 bit / 248 subbands 2 FIR: 86% of peak FPU
0 B =64 stations / 8 bit / 496 subbands O FFT: 44%
0 C =48 stations / 4 bit / 992 subbands 0 Correlator: 96%




I/O-Node Performance

80 | s UDP packet receipt (kernel)

mmmm packet to circular buffer copy
| === FCNP send to compute node
m==m FCNP receive from compute node
——= TCP/IP send to storage (kernel)
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64 128 192 256 320 384 448 496(=B) A B C
Nr. Subbands Obs. Mode

a1 A =64 stations / 16 bit / 248 subbands
0 B =64 stations / 8 bit / 496 subbands
0 C =48 stations / 4 bit / 992 subbands
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Performance Tests

obs. mode A B C
#stations 64 64 48
#subbands 248 496 992
#bits/sample 16 8 4

obs. bandwidth (MHz * #beams) |48.4 96.9 194
input bandwidth (Gb/s) 64 * 3.1 64 * 3.1 48 * 3.1
output bandwidth (Gb/s) 62*0.58 62*1.2 62 * 1.3
CPU load compute nodes 35% 70% 85%
CPU load I/O nodes 66% 81% 80%
data loss ~0.0001% ~0.01% ~0.01%

a can correlate 50% more BW ...

- ... using one rack only!
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