


https://www.openmp.org/wp-content/uploads/2022-04-29-ECP-OMP-Telecon-HPE-Compiler.pdf


https://docs.olcf.ornl.gov/systems/crusher_quick_start_guide.html
https://www.openmp.org/wp-content/uploads/2022-04-29-ECP-OMP-Telecon-HPE-Compiler.pdf
https://support.hpe.com/




→ ☺

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 goes into the “/” line
elem(ie)%state%Qdp(:,:,k,q,n0_qdp)/ dp(:,:,k) ! ... but ...

! ... 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) )



☺





module load perftools-base/22.06.0  # or your favorite version

module load perftools # will match above version

cd $CRAYPAT_ROOT/share/desktop_installers



☺









•module load perftools-base

•module load perftools

•make clean

•make

•Sampling:

• pat_build a.out # generates a.out+pat

•Tracing:

• pat_build -w –g mpi,omp,io,hip a.out # generates a.out+pat

•srun [srun opts] a.out+pat [a.out opts]

•pat_report –i a.out+pat experiment-data-dir > pat_report.out.dflt

• where experiment-data-dir looks like <my_prog>+pat+<PID>-<node>[s|t]

• first pat_report invocation generates *.ap2 files from *.xf files –
don’t need to keep those *.xf files anymore

•or, e.g.,

•pat_report -O acc_time -s show_ca=fu,so,li experiment-data-dir

• for accelerator kernels also showing callers by function, source, line

•`pat_report -O -h` displays a list of all pre-defined report options
that pat_report provides with a short description



$> make 

INFO: A maximum of 51 functions from group 'io' will be traced.

INFO: A maximum of 208 functions from group 'mpi' will be traced.

INFO: A maximum of 20 functions from group 'realtime' will be traced.

INFO: A maximum of 56 functions from group 'syscall' will be traced.

INFO: creating the CrayPat-instrumented executable '/a/certain/dir/cp2k.pdbg' 
(sample_profile) ...OK

> cat job.out

#################################################################

#                                                               #

#            CrayPat-lite Performance Statistics                #

#                                                               #

#################################################################

CrayPat/X:  Version 6.3.0 Revision 14378 (xf 14041)  09/15/15 10:48:06

Experiment:                  lite  lite/sample_profile

Number of PEs (MPI ranks):     48

Numbers of PEs per Node:       24  PEs on each of  2  Nodes

Numbers of Threads per PE:      1

Number of Cores per Socket:    12

Execution start time:  Wed Oct 14 14:07:17 2015

System name and speed:  mom11 2501 MHz

Avg Process Time:          5.14 secs          

High Memory:              2,070 MBytes 43.13 MBytes per PE

MFLOPS:           Not supported (see observation below)

I/O Read Rate:         4.803892 MBytes/sec        

I/O Write Rate:       88.963763 MBytes/sec        

Avg CPU Energy:           1,499 joules 749.50 joules per node

Avg CPU Power:           291.59 watts  145.80 watts per node

...
Table 1:  Profile by Function Group and Function (top 8 functions shown)

Samp% |  Samp |  Imb. |  Imb. |Group
|       |  Samp | Samp% | Function
|       |       |       |  PE=HIDE

100.0% | 263.4 |    -- |    -- |Total
|----------------------------------------------------------------------
|  78.0% | 205.3 |    -- |    -- |MPI
||---------------------------------------------------------------------
||  62.4% | 164.4 | 115.6 | 42.2% |mpi_bcast
||  10.4% |  27.4 | 186.6 | 89.1% |MPI_ALLREDUCE
||   4.7% |  12.4 |  86.6 | 89.3% |MPI_IPROBE
||=====================================================================
|  13.1% |  34.5 |    -- |    -- |USER
||---------------------------------------------------------------------
||   3.3% |   8.6 |  61.4 | 89.5% |__message_passing_MOD_mp_probe
||   2.8% |   7.5 |   8.5 | 54.4% |__fist_nonbond_force_MOD_force_nonbond
||   2.0% |   5.2 |   5.8 | 53.6% |__ewalds_MOD_ewald_evaluate
||   1.1% |   2.9 |   3.1 | 52.5% |__splines_methods_MOD_potential_s
||=====================================================================
|   8.2% |  21.5 |    -- |    -- |ETC
||---------------------------------------------------------------------
||   2.5% |   6.6 |   9.4 | 59.7% |__memmove_ssse3
||   1.7% |   4.4 |   4.6 | 52.7% |__memset_sse2
|======================================================================.....



> cat job.out
...
Table 1: Profile by Function Group and Function (top 4 functions shown)

Time% |     Time |     Imb. |   Imb. |     Calls |Group
|          |     Time |  Time% |           | Function
|          |          |        |           |  PE=HIDE

100.0% | 3.075490 |       -- |     -- | 562,739.2 |Total
|----------------------------------------------------------------------
|  74.2% | 2.282250 |       -- |     -- |   9,855.8 |MPI_SYNC
||---------------------------------------------------------------------
||  50.8% | 1.562708 | 1.551026 |  99.3% |   3,131.2 |mpi_bcast_(sync)
||  12.9% | 0.396947 | 0.396920 | 100.0% |       1.0 |mpi_init_(sync)
||  10.5% | 0.322147 | 0.293341 |  91.1% |   6,721.6 |mpi_allred_(sync)
||=====================================================================
|  19.2% | 0.590622 |       -- |     -- |       2.0 |USER
||---------------------------------------------------------------------
||  19.2% | 0.590584 | 0.661898 |  54.0% |       1.0 |main
||=====================================================================
|   5.4% | 0.166062 |       -- |     -- | 552,576.7 |MPI
||---------------------------------------------------------------------
||   4.1% | 0.126472 | 0.779788 |  87.9% | 541,104.1 |MPI_IPROBE
|======================================================================
...



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

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

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



module load perftools-base ; module load perftools

make clean ; make

pat_build a.out

srun a.out+pat

pat_report –i a.out+pat exp-data-dir > pat_report.out.dflt

pat_build –O exp-data-dir/build-options.apa

srun a.out+apa

pat_report exp+apa+data-dir > pat_report.out.apa.dflt
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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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☺



•% . set_mod_env.cce.uninst

% module -t list 2>&1 | pr -T --columns=2

craype-x86-trento                   PrgEnv-cray/8.3.3

libfabric/1.15.0.0                  cce/14.0.2

craype-network-ofi DefApps/default

xpmem/2.4.4-2.3_2.12__gff0e1d9.shas craype-accel-amd-gfx90a

cray-pmi/6.1.2                      cray-mpich/8.1.18

craype/2.7.15                       rocm/5.1.0

cray-dsmml/0.2.2                    cmake/3.23.2

cray-libsci/21.08.1.2               perftools-base/22.06.0

https://github.com/QMCPACK/miniqmc/wiki/OpenMP-offload#build-recipes


% diff CMakeLists.txt.orig CMakeLists.txt.loopmark.add_cxx_flags

603a604,613

> if(DEFINED LOOPMARK)

>   if("${LOOPMARK}" STREQUAL "ON")

>     set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -fsave-loopmark")

>   endif()

> endif()

> if(DEFINED ADD_CXX_FLAGS)

>   set(CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} ${ADD_CXX_FLAGS}")

> endif()

https://github.com/QMCPACK/miniqmc/wiki/OpenMP-offload#build-recipes


% diff build.sh.orig build.sh.3.cce.perftools-lite-gpu

6c6,22

< cd build; cmake ..; make; cd ..

---

> echo Using module env

> module -t list 2>&1 | pr -T --columns=2

>

> # cd build; cmake ..; make; cd ..

> cd build

> t0=$SECONDS

> cmake -DCMAKE_SYSTEM_NAME=CrayLinuxEnvironment -DCMAKE_CXX_COMPILER=CC -DQMC_MPI=ON 
DENABLE_OFFLOAD=ON -DOFFLOAD_TARGET=amdgcn-amd-amdhsa -DOFFLOAD_ARCH=gfx90a -DLOOPMARK=ON ..

> t1=$SECONDS

> echo "cmake took $(( t1 - t0 )) wallclock seconds.“

> t0=$SECONDS

> make VERBOSE=1 -j 1

> t1=$SECONDS

> echo "make took $(( t1 - t0 )) wallclock seconds.
> cd ..

3. then build the binary which contains PAT instrumentation due to module perftools-lite-gpu :s
module load perftools-lite-gpu; build.sh > build.sh.3.out.cce.perftools-lite-gpu 2>&1



#!/usr/bin/bash

#SBATCH --account=...

#SBATCH --partition=batch

#SBATCH --nodes=1

#SBATCH --time=00:05:00

#SBATCH --output=sbatch.miniqmc.crusher.out

#SBATCH --exclusive

#SBATCH --job-name=miniqmc

#SBATCH --cpu-freq=High

#SBATCH --export=ALL

#SBATCH --verbose

cd $SLURM_SUBMIT_DIR

ulimit -c unlimited

ulimit -s unlimited

echo "info: $0 running in $(pwd) on the following $SLURM_JOB_NUM_NODES nodes:"

echo $SLURM_JOB_NODELIST

echo "with the following modules loaded:"

module list

# export CRAY_ACC_DEBUG=1

export MPICH_GPU_SUPPORT_ENABLED=1

# export OMP_DISPLAY_AFFINITY=TRUE

export OMP_NUM_THREADS=1

export OMP_PLACES=threads

export OMP_PROC_BIND=spread

# export PAT_RT_SUMMARY=0



GBIND="--gpus-per-task=1 --gpu-bind=closest"

CBIND="--cpus-per-task=8 --mem-bind=local --cpu-
bind=mask_cpu:4,400,40000,4000000,400000000,40000000000,4000000000000,400000
000000000"

TASKS="--nodes=1 --ntasks-per-node=8 --ntasks=8"

x=./bin/hello_jobstep

c="OMP_NUM_THREADS=$OMP_NUM_THREADS srun $TASKS $CBIND $GBIND $x | sort"

echo $c

eval $c

echo "###"

x=./bin/miniqmc

a="-g \"2 2 2\" -r 0.999 -n 32"

c="OMP_NUM_THREADS=$OMP_NUM_THREADS srun $TASKS $CBIND $GBIND $x $a"

echo $c

t0=$SECONDS

eval $c

t1=$SECONDS

echo "Running '$x $a' took $(( t1 - t0 )) wallclock seconds."





#################################################################

#                                                               #

#            CrayPat-lite Performance Statistics                #

#                                                               #

#################################################################

CrayPat/X:  Version 22.06.0 Revision 4b5ab6256  05/21/22 02:03:49

Experiment:                  lite  lite-gpu

Number of PEs (MPI ranks):      8

Numbers of PEs per Node:        8

Numbers of Threads per PE:      1

Number of Cores per Socket:    64

Accelerator Model: AMD MI200 Memory: 32.00 GB Frequency: 1.09 GHz  // What? That should be 64GB/GCD, 1.7GHz

// I will need to follow-up HPE-internally on those GB and GHz values ...

Execution start time:  Thu Aug 25 03:46:29 2022

System name and speed:  crusher181  2.820 GHz (nominal)

AMD   Trento               CPU  Family: 25  Model: 48  Stepping:  1

Core Performance Boost:  All 8 PEs have CPB capability

Avg Process Time:       124.55 secs

High Memory:          12,556.8 MiBytes 1,569.6 MiBytes per PE

I/O Read Rate:       23.485416 MiBytes/sec

I/O Write Rate:   2,670.770056 MiBytes/sec



Table 1:  Profile by Function Group and Function

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

|            |     Time |  Time% |              |  Function=[MAX10]  PE=HIDE

100.0% | 123.212179 |       -- |     -- | 11,768,092.5 | Total

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

|  58.2% |  71.652569 |       -- |     -- |  7,484,042.0 | OACC

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

||  26.0% |  31.989059 | 0.600431 |   2.1% |    709,641.0 | qmcplusplus::einspline_spo_omp<>::evaluate_vgh.ACC_COPY@li.310

||  17.4% |  21.397965 | 1.802478 |   8.9% |  2,782,845.0 | qmcplusplus::einspline_spo_omp<>::evaluate_v.ACC_COPY@li.162

||  10.5% |  12.959512 | 1.661557 |  13.0% |  2,385,288.0 | qmcplusplus::einspline_spo_omp<>::evaluate_v.ACC_COPY@li.179

||   3.6% |   4.484895 | 0.476412 |  11.0% |    608,256.0 | qmcplusplus::qmc_allocator_traits<>::updateFrom.ACC_COPY@li.158

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

|  36.3% |  44.718211 |       -- |     -- |  3,783,338.9 | USER

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

||  19.4% |  23.916608 | 0.190435 |   0.9% |      9,230.0 | qmcplusplus::DelayedUpdate<>::updateInvMat

||   7.3% |   8.951502 | 0.032032 |   0.4% |    495,852.0 | qmcplusplus::DistanceTableAA<>::move

||   2.2% |   2.749999 | 0.265698 |  10.1% |         32.0 | main.LOOP@li.404

||   1.5% |   1.789667 | 0.007626 |   0.5% |     98,304.0 | qmcplusplus::DistanceTableAA<>::evaluate

||   1.0% |   1.282584 | 0.036625 |   3.2% |    397,548.0 | qmcplusplus::TwoBodyJastrow<>::ratio

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

|   4.5% |   5.536736 |       -- |     -- |          2.0 | MPI_SYNC

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

||   4.5% |   5.536608 | 5.536604 | 100.0% |          1.0 | MPI_Finalize(sync)

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

|   1.0% |   1.239408 |       -- |     -- |    498,928.0 | HIP

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



Observation:  MPI utilization

No suggestions were made because all ranks are on one node.

Notes for table 2:

This table shows functions that have significant exclusive host or accelerator time,

averaged across ranks, and also data copied in and out, and event counts.

For further explanation, use:  pat_report -v -O acc_fu ...

Table 2:  Time and Bytes Transferred for Accelerator Regions

Time% |       Time |    Acc |   Acc |  Acc Copy |  Acc Copy |    Events | Function=[max10]

|            |  Time% |  Time |        In |       Out |           |  PE=HIDE

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

100.0% | 123.212179 | 100.0% | 79.11 |     1,500 |    33,126 | 8,481,928 | Total

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

|  26.0% |  31.989059 |     -- |    -- |        -- |        -- |   709,641 | 

qmcplusplus::einspline_spo_omp<>::evaluate_vgh.ACC_COPY@li.310

|  19.4% |  23.916608 |     -- |    -- |        -- |        -- |         0 | qmcplusplus::DelayedUpdate<>::updateInvMat

|  17.4% |  21.397965 |     -- |    -- |        -- |        -- | 2,782,845 | 

qmcplusplus::einspline_spo_omp<>::evaluate_v.ACC_COPY@li.162

|  10.5% |  12.959512 |  12.4% |  9.82 |        -- |     9,318 | 2,385,288 | 

qmcplusplus::einspline_spo_omp<>::evaluate_v.ACC_COPY@li.179

|   7.3% |   8.951502 |     -- |    -- |        -- |        -- |         0 | qmcplusplus::DistanceTableAA<>::move

|   4.5% |   5.536608 |     -- |    -- |        -- |        -- |         0 | MPI_Finalize(sync)

|   3.6% |   4.484895 |   5.2% |  4.13 |        -- |    23,760 |   608,256 | 

qmcplusplus::qmc_allocator_traits<>::updateFrom.ACC_COPY@li.158

|   2.2% |   2.749999 |     -- |    -- |        -- |        -- |         0 | main.LOOP@li.404

|   1.5% |   1.789667 |     -- |    -- |        -- |        -- |         0 | qmcplusplus::DistanceTableAA<>::evaluate

|   1.0% |   1.282584 |     -- |    -- |        -- |        -- |         0 | qmcplusplus::TwoBodyJastrow<>::ratio

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



Notes for table 4:

This table show the average time and number of bytes read from each input file,

taking the average over the number of ranks that read from the file.

It also shows the number of read operations, and average rates.

For further explanation, use:  pat_report -v -O read_stats ...

Table 4:  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|              | Reader |per Reader|        | /* my bad edit to save a line */

Rank |    Rank  |              |  Ranks |   Rank  |          |

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

| 0.000005 | 0.000675 |   144.927996 |      8 |    3.0 |   236.00 | /opt/rocm-5.1.0/bin/.hipVersion

| 0.000004 | 0.003991 | 1,076.646079 |      1 |    1.0 | 4,185.00 | /tmp/comgr-17c3f1/input/CompileSource

| 0.000004 | 0.000004 |     1.042516 |      8 |    1.0 |     4.00 | /dev/urandom

| 0.000003 | 0.003991 | 1,237.175144 |      1 |    1.0 | 4,185.00 | /tmp/comgr-2ef6a9/input/CompileSource

| 0.000003 | 0.003991 | 1,284.973282 |      1 |    1.0 | 4,185.00 | /tmp/comgr-71e3ad/input/CompileSource

| 0.000003 | 0.003991 | 1,306.424555 |      1 |    1.0 | 4,185.00 | /tmp/comgr-419585/input/CompileSource

| 0.000003 | 0.003991 | 1,319.380831 |      1 |    1.0 | 4,185.00 | /tmp/comgr-7376c1/input/CompileSource

| 0.000003 | 0.000216 |    73.161227 |      8 |    1.0 |   227.00 | /etc/os-release

| 0.000003 | 0.003991 | 1,378.627639 |      1 |    1.0 | 4,185.00 | /tmp/comgr-6d216e/input/CompileSource

| 0.000003 | 0.003991 | 1,407.804943 |      1 |    1.0 | 4,185.00 | /tmp/comgr-fc4ac7/input/CompileSource

| 0.000003 | 0.003991 | 1,438.243969 |      1 |    1.0 | 4,185.00 | /tmp/comgr-a786fd/input/CompileSource

| 0.000003 | 0.008366 | 3,014.641839 |      1 |    1.0 | 8,772.00 | /tmp/comgr-6d216e/output/CompileSource.bc

| 0.000003 | 0.008366 | 3,250.050934 |      1 |    1.0 | 8,772.00 | /tmp/comgr-419585/output/CompileSource.bc

| 0.000003 | 0.008366 | 3,275.501607 |      1 |    1.0 | 8,772.00 | /tmp/comgr-17c3f1/output/CompileSource.bc

| 0.000002 | 0.008366 | 3,553.794012 |      1 |    1.0 | 8,772.00 | /tmp/comgr-2ef6a9/output/CompileSource.bc

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



•export OMP_DISPLAY_AFFINITY=TRUE

CRAY_ACC_DEBUG

•% wc -l sbatch.miniqmc.crusher.out.CRAY_ACC_DEBUG_?

• 95 sbatch.miniqmc.crusher.out.CRAY_ACC_DEBUG_0

• 64722 sbatch.miniqmc.crusher.out.CRAY_ACC_DEBUG_1

• 194006 sbatch.miniqmc.crusher.out.CRAY_ACC_DEBUG_2

• 1871974 sbatch.miniqmc.crusher.out.CRAY_ACC_DEBUG_3



cd miniqmc-OMP_offload

mv build build.perftools-lite-gpu.your_favorite_tag

mkdir build

module swap perftools-lite-gpu perftools

cp build.sh.3.cce.perftools-lite-gpu build.sh.5.cce.perftools

build.sh.5.cce.perftools > build.sh.5.cce.perftools.out 2>&1

# 339 seconds later (due to make –j 1) ... the build is done

cd bin ; patbuild miniqmc

cd .. # now in miniqmc-OMP_offload/build

sbatch sbatch.miniqmc.crusher.bash

# since miniqmc+pat+23080-6078120s/build-options.apa wanted to

# trace just ‘-g mpi’ I changed that to ‘-g hip,io,mpi,omp’

pat_build -O miniqmc+pat+23080-6078120s/build-options.apa

# since miniqmc+apa shows up in build/ (not in build/bin/ )

# change sbatch.miniqmc.crusher.bash accordingly and submit

# and this is where I run out of time, since my job is

# waiting in the queue ...











• #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 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 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 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'





☺



☺

https://www.olcf.ornl.gov/crusher-office-hours
mailto:help@olcf.ornl.gov

