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Goal & Tasks

m The goal was to port and optimize the Patatrack using the Alpaka library

m Tasks:
- Profiling Alpaka
- Tests for atomic and barriers
- Change assert in Alpaka application
- Add ScopedContext

m Full report: https://github.com/antoniopetre/pixeltrack-standalone/blob/gsoc/gsoc-
documentation.md



https://github.com/antoniopetre/pixeltrack-standalone/blob/gsoc/gsoc-documentation.md

Profiling Alpaka

Performances (events/s) @ CUDA (NVidia V100)  CUDA (NVidia T4) Serial TBB

Alpaka 167.136 +- 3.064 137.721 +- 2.502 16.494 +- 0126 = 6.560 +- 0.036
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Atomic Type (using NVidia V100)

Native CUDA SP (s)
Alpaka CUDA SP (s)
Native CUDA DP (s)

Alpaka CUDA DP (s)

Atomic Type (using NVidia T4)
Native CUDA SP (s)
Alpaka CUDA SP (s)
Native CUDA DP (s)

Alpaka CUDA DP (s)

Tests for atomics and barriers

Global Block
7.342 +- 0.086
7.307 +- 0.057
6.139 +- 0.045

6.173 +- 0.027

Global Block
7.222 +- 0.033
7.236 +- 0.028
5.776 +- 0.014

5.787 +- 0.012

Shared Block
3.233 +- 0.008
3.332 +-0.010
3.959 +- 0.01

3.939 +- 0.003

Shared Block
6.126 +- 0.026
5.983 +- 0.043
32.522 +- 0121

32,500 +- 0.143

Times are simillar

Global Grid
29.964 +- 0.008
29.959 +- 0.001
29.964 +- 0.005

29.960 +- 0.004

Global Grid

25.955 +- 1.7E-5
25.955 +- 4.0E-5
25.955 +- 1.6E-5

25.955 +- 4.6E-5

Shared Grid
3.277 +- 0.018
3.343 +- 0.017
3.941 +- 0.004

3.938 +-0.001

Shared Grid
5.813 +- 0.015
5.833 +- 0.044
32.340 +- 0.115

32.409 +- 0.118

Barrier type (using NVidia V100)  syncThreads  Global threadFence  Shared threadFence

Alpaka CUDA (s) 0072 +-137E-5 00326 +-36E-5  0.1056 +- 1.4E-4

Native CUDA (s) 0073 +-785E-6 00327 +-54E-6 01067 +-1.17E-5

Global threadFence ~ Shared threadFence

Barrier type (using NVidia T4)

syncThreads

Alpaka CUDA () 01553 +-6.2E-6 ~ 0.0436+-00019  0.3617 +- 00165

Native CUDA () 01534 +-00039 0.0426+-00021  0.3545+-0.013



Change assert in Alpaka application

m Occupancy in the Alpaka version was lower

m Inthe CUDA version, “assert” is enabled by setting GPU_DEBUG

m | changed “assert” with “ALPAKA_ASSERT_OFFLOAD” (assert is enabled only if
ALPAKA_DEBUG_OFFLOAD_ASSUME_HOST is set)




Add ScopedContext

Difference in kernels time between Alpaka CUDA and Native CUDA ~ 0.07 seconds
Difference for API| calls time between Alpaka CUDA and Native CUDA ~ 3.60 seconds

Example: 8004 streams created in Alpaka CUDA, only 2 streams created in Native
CUDA

Port the stream/event workflow from the Native CUDA to the Alpaka version

Possible problem: some helper methods must be specialized for each accelerator



Problems & Final results

m [wo significant problems:

- TBB version doesn’t work with the new stream/event logic (the validation tests fail +
after asynchronous copy was added => Segmentation Fault)

- The current version which works creates a new stream for every event (like the legacy
version), but it uses the same workflow as the Native CUDA implementation. The Native
CUDA version uses a reusable object, but this doesn’t work in Alpaka (runtime errors).
Important speedup can be obtained after these errors will be solved.

m Final results:

Performances (events/s) @ CUDA (NVidia V100) CUDA (NVidia T4) Serial TBB

Alpaka 175.5402 +- 2.7107 139.5 +- 2.6614 17.41814 +- 0.284  to be adapted




THANK YOU!




