


https://www.openmp.org/wp-content/uploads/2022-04-29-ECP-OMP-Telecon-HPE-Compiler.pdf
https://www.olcf.ornl.gov/wp-content/uploads/2-17-22_application_profiling.pdf
https://www.openmp.org/wp-content/uploads/ecp_sollve_openmp_monthly.offload_perf_ana_craypat.marcus.hpe_.26aug2022.v2.pdf
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https://www.amd.com/content/dam/amd/en/documents/instinct-tech-docs/instruction-set-architectures/instinct-mi200-cdna2-instruction-set-architecture.pdf
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2508.  + 1--------------------<     do ie = nets, nete

2509.    1                            ! add hyperviscosity to RHS.  apply to Q at timelevel n0, Qdp(n0)/dp

2510.  + 1 2------------------<       do k = kbeg, kend

2511.    1 2 Vps-------------<>         dp(:,:,k) = elem(ie)%derived%dp(:,:,k) – &

rhs_multiplier*dt*elem(ie)%derived%divdp_proj(:,:,k)

! Changing “dp = (...)” to “dp = 1./(...)” does not help below

2512.    1 2------------------>       enddo

2513.  + 1 b------------------<       do q = qbeg, qend

2514.  + 1 b b----------------<         do k= kbeg, kend

2515.    1 b b Vps-----------<>           Qtens_biharmonic(:,:,k,q,ie) = &  ! 4.0% of wall time in this “/” line
elem(ie)%state%Qdp(:,:,k,q,n0_qdp) / dp(:,:,k) ! changing “/” to “*” does not help

2516.    1 b b if ( rhs_multiplier == 1 ) then

2517.  + 1 b b fVCw----------<>               qmin(k,q,ie)= &

min(qmin(k,q,ie),minval(Qtens_biharmonic(:,:,k,q,ie)))

2518.    1 b b f-------------<>               qmax(k,q,ie)= &

max(qmax(k,q,ie),maxval(Qtens_biharmonic(:,:,k,q,ie)))

2519.    1 b b else

2520.  + 1 b b fVCw----------<>               qmin(k,q,ie)=minval(Qtens_biharmonic(:,:,k,q,ie))

2521.    1 b b f-------------<>               qmax(k,q,ie)=maxval(Qtens_biharmonic(:,:,k,q,ie))

2522.    1 b b endif

2523.    1 b b---------------->         enddo

2524.    1 b------------------>       enddo

2525.    1-------------------->     enddo

→
%kbeg + $I_L2514_1031 + 16 * $I_L2514_1079, hybrid%qbeg + $I_L2513_1060 + 16 * $I_L2513_1085, nets + 
$I_L2508_1089) = ( ((elem%base_addr)(nets + $I_L2508_1089, 0)%state%qdp)(1 + $I_L2515_910, 1 + 
$I_L2515_972, hybrid%kbeg + $I_L2514_1031 + 16 * $I_L2514_1079, hybrid%qbeg + $I_L2513_1060 + 16 * 
$I_L2513_1085, n0_qdp) * 1.0 / dp(1 + $I_L2515_910, 1 + $I_L2515_972, hybrid%kbeg + $I_L2514_1031 + 16 * 
$I_L2514_1079) )
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module load perftools-base/23.12.0  # or your favorite version

module load perftools # will match above version

cd $CRAYPAT_ROOT/share/desktop_installers
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•% cat setup_env.cpe_2312
module load cpe/23.12   # Dec/2023 version
module load rocm/5.7.1  # instead rocm/5.5.1 loaded by cpe/23.12
module load craype-accel-amd-gfx90a
module load perftools # matches perftools-base/23.12.0
module load cmake/3.23.2  # HIP support in cmake >= 3.21, dflt cmake=3.20.4
module unload darshan-runtime  # don’t mix with perftools

•% source ./setup_env.cpe_2312

•% export LD_LIBRARY_PATH=${CRAY_LD_LIBRARY_PATH}:${LD_LIBRARY_PATH}
•# showing only relevant parts of module checking here

•% module show perftools-base/23.12.0 2>&1 | grep -i "supp.*rocm“
* Add support for ROCm 5.7.0

•% module show cray-libsci/23.12.5 2>&1 | grep -iE "rocm|cce“
* AMD ROCm 5.0.0 or later
* CCE 17.x (SLES)

•% module show cray-mpich/8.1.28 2>&1 | grep -iE "rocm|cce“
* AMD ROCM 5.0 or later
* CCE 17.0 or later







readelf: Warning: Unrecognized form: 0x22

readelf: Warning: Unrecognized form: 0x23

Cannot determine location of 'ld.lld' in PATH

export PATH="${PATH}:${ROCM_PATH}/llvm/bin“

(

https://docs.olcf.ornl.gov/systems/crusher_quick_start_guide.html#olcfdev-513-error-with-perftools-lite-gpu
https://docs.olcf.ornl.gov/systems/crusher_quick_start_guide.html#olcfdev-513-error-with-perftools-lite-gpu




https://docs.olcf.ornl.gov/systems/frontier_user_guide.html
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Table 1:  Profile by Function Group and Function

Time% |     Time |     Imb. |  Imb. |       Calls | Group

|          |     Time | Time% |             |  Function

|          |          |       |             |   PE=HIDE

|          |          |       |             |    Thread=HIDE

100.0% | 5.136167 |       -- |    -- | 1,327,756.0 | Total

|-----------------------------------------------------------------------------

|  64.7% | 3.321289 |       -- |    -- |   727,589.0 | HIP

||----------------------------------------------------------------------------

||  26.2% | 1.346300 | 0.284986 | 20.0% |    33,000.0 | hipStreamSynchronize

||  11.6% | 0.595530 | 0.000128 |  0.0% |       253.0 | hipMemset

||   7.9% | 0.406597 | 0.006219 |  1.7% |        20.0 | hipStreamDestroy

||   5.6% | 0.286828 | 0.018657 |  7.0% |    66,000.0 | hipKernel.gpuRun3x1<>

||   2.5% | 0.129979 | 0.003099 |  2.7% |   198,232.0 | hipLaunchKernel

||   2.4% | 0.122329 | 0.001136 |  1.1% |        20.0 | hipStreamCreate

||   2.3% | 0.118819 | 0.003993 |  3.7% |       110.0 | hipKernel.init

...
// Host times spent on Hip API calls,

// not kernel execution times on accelerator.



•Imbalance time = (Maximum - Average) time  # user functions

•Imbalance time = (Average - Minimum) time  # MPI sync + barrier

•Imbalance% = 100% * [(Imbal/Max)time] * [ntasks/(ntasks-1)]



Table 6:  MPI Message Stats by Caller

MPI |   MPI Msg Bytes |  MPI Msg |    MsgSz |    256<= |  64KiB<= | Function

Msg |                 |    Count |      <16 |    MsgSz |    MsgSz |  Caller

Bytes% |                 |          |    Count |    <4KiB |    <1MiB |   PE=[mmm]

|                 |          |          |    Count |    Count |    Thread=HIDE

100.0% | 7,550,930,468.0 | 77,714.0 | 11,114.0 | 33,300.0 | 33,300.0 | Total

|-----------------------------------------------------------------------------

| 100.0% | 7,550,930,400.0 | 77,700.0 | 11,100.0 | 33,300.0 | 33,300.0 | MPI_Isend

|  99.1% | 7,482,904,000.0 | 77,000.0 | 11,000.0 | 33,000.0 | 33,000.0 |  Faces::share

3        |                 |          |          |          |          |   main

||||--------------------------------------------------------------------------

4|||  99.1% | 7,482,904,000.0 | 77,000.0 | 11,000.0 | 33,000.0 | 33,000.0 | pe.0

4|||  99.1% | 7,482,904,000.0 | 77,000.0 | 11,000.0 | 33,000.0 | 33,000.0 | pe.4

4|||  99.1% | 7,482,904,000.0 | 77,000.0 | 11,000.0 | 33,000.0 | 33,000.0 | pe.7

|=============================================================================



Table 7:  File Input Stats by Filename

Avg Read | Avg Read |    Read Rate | Number |    Avg |   Bytes/ | File Name=!x/^/(proc|sys)/

Time per |  MiBytes |  MiBytes/sec |     of |  Reads |     Call |  PE=HIDE

Reader |      per |              | Reader |    per |          | 

Rank |   Reader |              |  Ranks | Reader |          | 

|     Rank |              |        |   Rank |          | 

|-----------------------------------------------------------------------------

| 0.000020 | 0.000097 |     4.926054 |      1 |  102.0 |     1.00 | stdin

| 0.000008 | 0.004499 |   556.516441 |      1 |    1.0 | 4,718.00 | /tmp/comgr-538d7e/input/CompileSource

| 0.000008 | 0.004499 |   572.156081 |      1 |    1.0 | 4,718.00 | /tmp/comgr-b039d7/input/CompileSource

| 0.000007 | 0.000690 |    92.833138 |      8 |    3.0 |   241.00 | /opt/rocm-5.3.0/bin/.hipVersion

| 0.000006 | 0.004499 |   729.125818 |      1 |    1.0 | 4,718.00 | /tmp/comgr-9788a0/input/CompileSource

| 0.000006 | 0.008984 | 1,487.106780 |      1 |    1.0 | 9,420.00 | /tmp/comgr-9788a0/output/CompileSource.bc

| 0.000006 | 0.004499 |   777.104564 |      1 |    1.0 | 4,718.00 | /tmp/comgr-ebc47e/input/CompileSource

| 0.000006 | 0.004499 |   794.953255 |      1 |    1.0 | 4,718.00 | /tmp/comgr-1ff8d6/input/CompileSource

| 0.000005 | 0.004499 |   831.688618 |      1 |    1.0 | 4,718.00 | /tmp/comgr-b1721a/input/CompileSource

| 0.000005 | 0.004499 |   847.351304 |      1 |    1.0 | 4,718.00 | /tmp/comgr-5c35ff/input/CompileSource

| 0.000005 | 0.008984 | 1,782.816444 |      1 |    1.0 | 9,420.00 | /tmp/comgr-b1721a/output/CompileSource.bc

| 0.000005 | 0.008984 | 1,818.913153 |      1 |    1.0 | 9,420.00 | /tmp/comgr-b039d7/output/CompileSource.bc

| 0.000005 | 0.004499 |   922.204432 |      1 |    1.0 | 4,718.00 | /tmp/comgr-dda55e/input/CompileSource

| 0.000005 | 0.008984 | 1,928.641490 |      1 |    1.0 | 9,420.00 | /tmp/comgr-538d7e/output/CompileSource.bc

| 0.000004 | 0.008984 | 1,997.245901 |      1 |    1.0 | 9,420.00 | /tmp/comgr-ebc47e/output/CompileSource.bc

|=============================================================================



Table 9:  Time and Bytes Transferred for Accelerator Regions

Time% |     Time |    Acc |  Acc |  Acc Copy |  Events | Calltree

|          |  Time% | Time |       Out |         |  Accelerator ID

|          |        |      | (MiBytes) |         |   PE=HIDE

|          |        |      |           |         |    Thread=HIDE

100.0% | 5.136167 | 100.0% | 3.77 |     36.00 | 331,016 | Total

|-----------------------------------------------------------------------------

| 100.0% | 5.135812 | 100.0% | 3.77 |     36.00 | 331,016 | main

||----------------------------------------------------------------------------

||  61.3% | 3.147641 |  99.8% | 3.77 |        -- | 330,000 | Faces::share

|||---------------------------------------------------------------------------

3||  26.2% | 1.346300 |     -- |   -- |        -- |  33,000 | hipStreamSynchronize

4||        |          |        |      |           |         |  acc.0

3||  15.9% | 0.815399 |     -- |   -- |        -- |       0 | MPI_Waitall

4||        |          |        |      |           |         |  acc.0

3||  13.8% | 0.707482 |  99.8% | 3.77 |        -- | 297,000 | gpuFor<>

||||--------------------------------------------------------------------------



Notes for table 9:                                         // this is from a different app

This table shows energy and power usage for the nodes with the

maximum, mean, and minimum usage, as well as the sum of usage over

all nodes.

Energy and power for accelerators is also shown, if available.

For further explanation, see the "General table notes" below, or

use:  pat_report -v -O program_energy ...

Table 9:  Program Energy and Power Usage from Cray PM

Node Id / PE=HIDE / Thread=HIDE

===========================================================

Total

-----------------------------------------------------------

PM Energy Node  3,158 W   194,060 J

PM Energy Cpu 316 W    19,437 J

PM Energy Memory  319 W    19,589 J

PM Energy Acc0    530 W    32,565 J

PM Energy Acc1    534 W    32,825 J

PM Energy Acc2    506 W    31,073 J

PM Energy Acc3    520 W    31,981 J

Process Time            61.452468 secs



Notes for table 10:

This table shows values shown for HiMem calculated from information

in the /proc/self/numa_maps files captured near the end of the

program. It is the total size of all pages, including huge pages,

that were actually mapped into physical memory from both private

and shared memory segments.

For further explanation, see the "General table notes" below, or

use:  pat_report -v -O himem ...

Table 10:  Memory High Water Mark by Numa Node

Process |     HiMem |     HiMem |     HiMem |     HiMem | Numanode

HiMem | Numa Node | Numa Node | Numa Node | Numa Node |  PE=HIDE

(MiBytes) |         0 |         1 |         2 |         3 |

| (MiBytes) | (MiBytes) | (MiBytes) | (MiBytes) |

|----------------------------------------------------------------------

|     514.2 |     427.7 |      29.6 |      28.9 |      28.0 | numanode.0

|     521.5 |      29.1 |     435.6 |      28.8 |      27.9 | numanode.1

|     521.1 |      29.1 |      29.6 |     434.5 |      27.9 | numanode.2

|     514.5 |      29.0 |      29.5 |      28.9 |     427.1 | numanode.3

|======================================================================



A lot.

% pat_report -O -h

pat_report: Help for -O option:

D1_D2_observation        D1 + D2 cache utilization

D1_D2_util               Functions with low D1+D2 cache hit ratio

D1_observation           D1 cache utilization

D1_util                  Functions with low D1 cache hit ratio

...

samp_profile Sample Profile by Function

samp_profile+hwpc Sample Profile by Function with Counters

samp_profile+src Sample Profile by Group, Function, and Line

samp_profile+src+hwpc Sample Profile by Group, Function, and Line with Counters

...

% pat_report -O -h | wc -l

158

% pat_report –O OPTION –h  # more details on option OPTION

% man pat_report



template <typename F>
#ifdef CRAYPAT
__attribute__((noinline))
#endif
void gpuFor(const std::initializer_list<int> il0, F f,

const hipStream_t stream = 0)
{ ...





File -> Open Remote... -> enter user@host -> enter PIN+OTP

-> cp+paste full path to PAT-expt-dir -> click index.ap2

File -> Open -> ...
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● Full trace (sequence of events) enabled by setting 
PAT_RT_SUMMARY=0

● Helpful to see 
communication 
bottlenecks.

● Use it only for 
small experiments !
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#if defined(CRAYPAT)

#include “pat_api.h”    // C/C++

include   pat_apif.h ! F90

include   pat_apif77.h  ! F77

#endif

// At the beginning of main

#if defined(CRAYPAT)

int rc0 = PAT_record(PAT_STATE_OFF);  // returns PAT_API_OK(1) or PAT_API_FAIL(0)

#endif

// initialization – not to be PAT-recorded

#if defined(CRAYPAT)

int rc1 = PAT_record(PAT_STATE_ON);

#endif

// code of interest

Start your job with export PAT_RT_RECORD=PAT_STATE_OFF

// in the source code, just above the region of interest

#if defined(CRAYPAT)

int rc2 = PAT_record(PAT_STATE_ON);

#endif



•pat_report -sfilter_input=‘condition’

•The ‘condition’ could be an expression involving 'pe’

such as 'pe<1024' or 'pe%2==0'



#include <stddef.h>
#include <mpi.h>
int main()   // cc -o mpi_blip mpi_blip.cc  # stddef.h for NULL
{  MPI_Init_thread(NULL, NULL, MPI_THREAD_MULTIPLE, NULL);

MPI_Finalize();
}

•#SBATCH --constraint=nvme
cd $SLURM_SUBMIT_DIR
x=./mpi_blip
export LD_LIBRARY_PATH="/mnt/bb/$USER/${x}_libs:${LD_LIBRARY_PATH}“
time sbcast --send-libs -pf $x /mnt/bb/$USER/$x
if [[ $? != "0" ]]; then echo "error: sbcast failed with '$?’"; exit 1; fi
time srun -N $NUM_NODES -n $NUM_RANKS -c 7 $x

https://docs.olcf.ornl.gov/systems/frontier_user_guide.html


submit from: #   $HOME   # /lustre/orion
use sbcast: #  N  |  Y  #  N  |  Y

Nodes |  MPI  # t/s | t/s # t/s | t/s
512  |  4096 #  66 |  14 #  14 |  11 // some noise here
1024  |  8192 # 119 |  14 #  11 |   7
2048  | 16384 # 218 |  17 #  13 |   9
4096  | 32768 # 434 |  19 # 155 |  16

==> Without using sbcast, your jobs’ strong scaling behavior
may appear undeservedly slow, because
as the jobs’ wall clock time shrinks with more MPI-ranks,
the startup time increases due to loading shared libs to more nodes.

==> Consider developing the habit of using that sbcast approach.
(For production jobs built and run without module perftools,
i.e., not profiling runs, may want to trim LD_LIBRARY_PATH
after using the sbcast trick, see Frontier user guide.)



•cray- |         |           | 

• mpich | ROCm | CCE       | GCC

•8.1.27 | 5.0-5.4 | 14.0-16.0 | 9.1-12.2

•8.1.28 | 5.5-5.7 | 17.0-?    | >= 12.3

•8.1.29 | 6.0-6.? | 17.0-?    | >= 12.3

•ROCm | clang  | CCE

•5.3.0-5.4.3 | 15.0.0 | 15.*

•5.5.0-5.6.1 | 16.0.0 | 16.*

•5.7.0-6.0.0 | 17.0.0 | 17.*
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