nvprof and nvvp with mpi applications on Blue Waters
(cuda or openacc )

Profiling cuda or OpenACC codes with nvprof requires some extra syntax on Blue Waters (and probably on other linux cluster instances).

The following was gleaned from : http://docs.nvidia.com/cuda/profiler-users-guide/index.html#mpi-nvprof , and https://bluewaters.ncsa.illinois.edu/
openacc-and-cuda-profiling.

1. Construct a wrapper that will be executed by mpirun/mpiexec/aprun or your local MPI launch mechanism
a. aprun -N 1-n 2 ./wrap.sh # for the example below

2. The wrapper should invoke nvprof with appropriate options and then start your MPI executable

3. Use Nvidia's nvvp ( https://developer.nvidia.com/nvidia-visual-profiler ) to analyse the resultant profiles.

This example was built on Blue Waters based on the PGl tutorial at: http://www.pgroup.com/lit/articles/insider/v4n1a3.htm

PrgEnv-pgi and cudatoolkit modules were loaded for the build and at runtime.
X| arnoldg@h2ologini:...cc/seismic_openacc

arnoldglfhZologinl :™/openacc/seismic_openacc> cat wrap.sh

#!/bin/bash

export LD_LIBRARY_PATH=$CRAY_CUDATOOLKIT_DIR/1ib64:$LD_LIBRARY_PATH

nvprof -o output.%h.%p.%qfALPS_APP_PE} --profile-all-processes &

sleep 1

“pwd” /gpuSo.out

arnoldgPhZologinl:™/openacc/seismic_openacc?> head -20 stdout.nvprof

Profiling all processes launched by user "arnoldg"

= Type "Ctrl-c" to exit

= Profiling all processes launched by user "arnoldg"

= Type "Ctrl-c" to exit

[PE_0]: MPI rank order: Using default aprun rank ordering.

[PE_0]: rank 0 is on nid09227

[PE_0]: rank 1 is on nid18515

==15695== NWPROF is profiling process 15695, command: /mnt/a‘u/staff/arnoldg/ope
/seismic_openacc/gpuSo.out

==12203== NWPROF is profiling process 12203, command: /mnt/a‘u/staff/arnoldg/ope
/seismic_openacc/gpuSo.out

3D elastic finite-difference code in wvelocity and stress formulation with C-PML

NX = 101
NY = 641

NZ = 128
NZ_LOCAL = 64
NPROC = 2

arnoldg@hZologinl :~/openacc/seismic_openacc> []

After successfully generating the output files , the nvvp profiler is run from a login node (or a local machine if you have cudatoolkit installed and
have copied the files):

arnoldg@h2ologinl:~/openacc/seismic_openacc> nvvp output.nid09227.15695.0
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X! NVIDIA Visual Profiler
File View Window Run Help

MEEEGS - ®A® K([Eeaa
§ *output.nid09227.15695.0 = = g
1,7§ s 2|s 2,2§ s 2,§ s
[= Process "gpu5o0.out" (15695) 4
[=/ Thread 2954647648
- Driver API N 5 W O T O O

- Profiling Overhead
=/ [0] Tesla K20X
=/ Context 1 (CUDA)
7 MemCpy (HtoD) AR RN RN R RN R RN AR R AN AR RN AR RN N R
7 MemCpy (DtoH) UL L P L]
= Compute L
cyroonsesmecpmad. | B I E B 0L DR 0L R LR R LR T T 0
SRALEL LI D TRl U O T U e T I T e |
svtsonsesmecpmiad. L L L L L L L L L L L L LLLLLLLILILII
St L LU I I T U B

- IEII (TR T S Tt Tt T N Thu S T T Y Thu Y Thut Thut Thus Tt T Y Tt s Rt

Details E Console

B
]

= =

Cw Analysis 2 Settings .. B8 O Properties ®

‘E B ¢ Results

1. CUDA Application An Select or highlight a single interval to see
I —— properties
The guided analysis system
through the various analysis
help you understand the optir
opportunities in your applicati
you become familiar with the
process, you can explore the
analysis stages in an unguide
When optimizing your applice

Select a kernel to drill down into performance details from the GPU for that kernel.
X\ NVIDIA Visual Profiler
File View Window Run Help
CEE NG Q& 1N
§ *output.nid09227.15695.0 = = 8
1755

[

(i)
i

25 2255 2755
=l Process "gpu5o0.out" (15695) (=
[= Thread 2954647648
- Driver API
* Profiling Overhead
=1 [0] Tesla K20X
[=I Context 1 (CUDA)
7 MemCpy (HtoD)
57 MemCpy (DtoH)
= Compute I
-7 19,9% seismic_cpml_3d... I
-7 16,2% seismic_cpml_3d...
- 16,0% seismic_cpm|_3d...
- 15,9% seismic_cpml_3d...
- 9,0% seismic_cpml_3d_...
-7 8,6% seismic_cpml_3d_...
7 8,5% seismic_cpml_3d_..
- 4,5% seismic_cpml_3d_...
- 0,8% seismic_cpml_3d_...
-7 0,1% seismic_cpml_3d_...
57 0,1% seismic_cpml_3d_..
¥ 0,1% seismic_cpml_3d_...
lcam |
Settings W = A
Results =

=

3)

D Analysis 2 [ Details B Console I Properties 82 =

& seismic_cpml_3d_iso_mpi_acc_946_gpu

1. CUDA Application Analysis Rank Description Start 2,234 5 (2.234.157.485 ns) =
0 B e e [ 100 [ 2500 kernel instances ] seismic_cpml_3d_iso_mpi_acf End 2,241 s (2.240.891.437 ns)
5 81i [ 2500 kernel instances ] seismic_cpml|_3d_iso_mpi_aci Duration 6,734 ms (6.733.952 ns)
The results on the right show your application's kernels ordered by potential ) o K ; .
for performance improvement. Starting with the kemels with the highest 80 [ 2500 kernel instances ] seismic_cpml_3d_iso_mpi_ac Grid Size [7.160,16]
ranking, you should select an entry from the table and then perform kernel 79 [ 2500 kernel instances ] seismic_cpml_3d_iso_mpi_ac: Block Size [16,4,4]
analysis to discover additional optimization opportunities. . — n " .
45 [ 2500 kernel instances ] seismic_cpml|_3d_iso_mpi_ac Registers/Thread 94
‘ s Perform Kernel Analysis ‘ 43 [ 2500 kernel instances ] seismic_cpml_3d_iso_mpi_aci Shared Memory/Block 0B
Select a kemel from the table at right or from the timeline to enable kemel analysis. 42 2500 kernel instances ] seismic_cpml_3d_iso_mpi_aci = ¥ Occupancy
This analysis requires detailed profiling data, so your application will be run once to e
collect that data for the kemel if it is not already available. 22 [ 2500 kernel instances ] seismic_cpml|_3d_iso_mpi_aci Theoretical 25%
‘ 4y Perform Additional Analysis ‘ 4 [ 2500 kernel instances ] seismic_cpml|_3d_iso_mpi_aci ~ Shared Memory Configuration =
You can collect adkitional information to help identify kemels with potential i 1:[ 1 kernel instances | seismic cpml 351 iso mpi acc Z!?] Shared Memory Requested | 48 KiB ‘
neriammanna nrmhlame Aftor ninninn thic analusie ealont anv nf the naw racilte at () 2) Clamead Maman: Evamiad | 40 1£iD b




	nvprof and nvvp with mpi applications on Blue Waters (cuda or openacc )

