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Motivation and Goal

Drawbacks of current popular Kernel Level

Pipelining

I.  End user must manually partition the task
to multiple sub kernel chunks and then
launch by multiple GPU stream:s.
Splitting to multiple chunks may cause extra
function call overhead. e T e Threags 0.50
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We proposed a new block-level pipelining
extension for OpenMP that:
v' Handle data transfer and computation inside
one kernel using different streaming
mUItiproceSSOrS' 4 3 16 32 64 128 256 512 1024
v’ Trigger the computation using atomic #Chunks
operations as long as the data is ready thus
pipeline the data transfer and computation.
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Non-contiguous Data Copy
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Machinel: 20000 . #streams

CPU: IBM Power9 processors N 60000 Conclusions

GPU: NVIDIA TESLA V100 with NVLink2 é 50000 é 50000 * Direct Kernel Access achieves the bandwidth limit as
Machine2: £ 4000 £ 40000 long as enough GPU threads are engaged.

CPU: Intel Xeon Gold 6136 2 iggzz = zgzgg  Bandwidth using traditional CUDA copy APls may
GPU: NVIDIA TESLA V100 with PCI-E . 10000 . 0000 drop dramatically if splitting to multiple chunks,
Benchmarks: 0 0 especially for non-contiguous data transfer.
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