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Na antenna processors. Each 

processor generates the 

signals a number of logical 

tiles (patch).

Nbf1 beamformer level 1 

processors. Each processor 

carries out the beamforming 

for a number of logical tiles.

Nbf2 beamformer level 2 

processors. Each processor 

carries out beamforming on a 

set (1 or more) of beams 

(partial or full) produced in 

the level 1 beamforming 

processors.
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OSKAR Station Simulator: Parallelisation (2-stage beamformer parallelism concept, after initialisation)

Version 0.4, 06 June 2008

MPI_SEND of the antenna signal buffer from each antenna processor to the first stage beamformer processors. (The send-receive 

operation may not be explicitly required if processing for a given set of logical tiles (patch) occurs on the same core).

Antenna signal buffer data is blocked over a set of times.

Sky data is broadcast to each of the antenna signal generation processors.

For each first stage beamformer patch processor, MPI_SEND of (partial) beams buffer to the second stage beamformer 

processors.

Beam buffer data is blocked over a set of times and then a set of channels.

MPI_RECV of (partial) beams from each first stage beamformer patch processor.

Final beams are sent to visualisation/ post processing or saved to disk
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Nwl1 processors. Each 

processor generates 

the weights for a 

number of patches 

and a number of 

beam directions.

Nwl2 processors. 

Each processor 

generates the 

weights for a number 

(1 or more) of 

detectors and a 

number of beam 

directions.

MPI_BCAST of the sky buffer to the antenna processor communicator. Sky buffer data is blocked over a set of times.

Antenna data for a number of logical tiles (patch) is sent (if necessary) from the antenna signal generation to the corresponding 

level 1 beamformer patch processor.

Beam data (partial or full) is sent from the level 1 beamformer processing to the level 2 beamformer processing. (If partial, 

accumulation is performed at the start of level 2).

MPI_RECV of the antenna signal buffer by each first stage beamformer processor.

MPI_RECV of first stage beamforming weights buffer. (if required)

Weights 
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MPI_SEND of the timestamp for the block of sky currently 

being processed

Timestamp is sent to the weights 

processors so that weights are 

generated and ready to be used at 

the appropriate time.

MPI_RECV of timestamp

MPI_RECV of (partial) beams from each first stage beamformer patch processor.

MPI_RECV of second stage weights buffer. (if required)

MPI_SEND of first stage beamforming 

weights buffer (if required).

Weights buffer header includes the length of 

time the weights are valid for.

MPI_SEND of second stage beamforming weights 

buffer (if required).

Weights buffer header includes the length of time 

the weights are valid for.

Antenna signal blocks are 

transferred by the use of 

swing buffers.

The transfer makes use of 

two buffers such that one is 

transferred while the other is 

being filled.

This allows the use of 

asynchronous, non-blocking 

transfers to obtain better 

computational efficiency. 
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