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MiniWeather MPI+OpenACC

« Compilations

e MPI+OpenACC: make PREP="scorep --mpp=mpi --openacc —
pdf" openacc

« Cube4 does not show OpenACC information
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LSMS compilation - Issues

e SCOrep --cuda nvcec...
/gpfs/alpine/gen110/scratch/gmarkoma/scorep/LSMS3/Source
/LSMS_3/src/Accelerator/bulldKKRMatrix_kernels.cu(242): error:
identifier "omp_get_thread_num" is undefined

 Adding the option --keep-files, does not delete the temporary
files, so we can observe what is wrong
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LSMS compilation —Issues (cont.)

Original .cu file Temporary opari.cu file during
instrumentation

#ifdef _OPENMP #ifdef _OPENMP

#include <omp.h> #else

#else inline int omp_get_max_threads()
inline int omp_get_max_threads() {return 1;}

{return 1;} inline int omp_get_num_threads|)
inline int omp_get_num_threads() {return 1;}

{return 1;} inline int omp_get_thread_num()
inline int omp_get_thread_num() {return 0;}

{return 0;} #endif

#endif

Adding manually the #include <omp.h> to the temporary file, it solves the issue
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LSMS — Profiling one compute node

X! CubeGUI-4.4.3: scorep_Isms_Ox8_sum/summary.cubex
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LSMS on 128 compute nodes — Compute variation
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LSMS on 128 compute hodes — MPIl_Allreduce variation
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LSMS on 128 compute hodes — OpenMP Barrier

0O |X| CubeGUI-4.4.3: scorep_lsms_Ox7_sum/summary.cubex
File Display Plugins Help

Restore Setting ~ Save Settings

‘Absolute > ‘ Absolute v ‘ ‘Absolute v | )
[ metric tree B call tree ‘ Flat view [ system tree ‘ W statistics [ Sunburst | [# Process x Thi ‘ ’ ‘ g
~ 0 0.00 Time (sec) - O 0.00 void printLiZInfo(FILE*, AtomData&) - 2l <

~ O 0.00 Execution » O 0.00 int loadPotentials(LSMSCommunication&, LSMSSystemPal 4 4870.43 node c13n07 2
1.24e6 Computation » O 0.00 void setupVorpol(LSMSSystemParameters&, CrystalParar » [ 4826.16 node c13n08 .
» @ 1.40e5 MPI » O 0.00 void interpolatePotential(LSMSSystemParameters&, Atom » @ 4865.56 node c13n09
~ O 0.00 OpenMP » O 0.00 void calculateVolumes(LSMSCommunication&, LSMSSyste » @ 4828.43 node c13n10 %
= O 0.00 Synchronization O 0.00 void setupMixing(MixingParameters&, Mixing*&) » [@ 4832.84 node c13nll L

~ O 0.00 Barrier » [ 340.61 void calculateMadelungMatrices(LSMSSystemParamete » @ 4824.90 node c13n12

O 0.00 Explicit » O 0.00 void calculateCoreStates(LSMSCommunication&, LSMSSy: » @ 4816.65 node c13n13

O 0.00 int readNextlterationNumber{const char*) » [ 4850.23 node c13n14

O 0.00 Critical ~ O 0.00 void energyContourintegration(LSMSCommunication&, LS 4 4826.99 node c13n15

O 0.00 Lock API » @ 0.34 !'$omp parallel @energyContourintegration.cpp:139 » [ 4868.56 node c13n16

O 0.00 Ordered » O 0.00 void buildEnergyContour(int, Real, Real, Real, Real, ve 4 4852.19 node c13n17

O 0.00 Task Wait » @ 0.20 !$omp parallel @energyContourintegration.cpp:257 » [E@ 4862.15 node c13n18

O 0.00 Flush » O 0.00 void expectTmatCommunication(LSMSCommunication 4 4824.58 node c25n07

O 0.00 Overhead » @ 2.10e4 !'$omp parallel @energyContourintegration.cpp:303 » [ 4861.28 node c36n12

» O 0.00 Idle threads + O 0.00 void sendTmats(LSMSCommunication&, LocalTypelnfo » @ 4818.54 node c36n13

9.97el1l Visits (occ) » O 0.00 void finalizeTmatCommunication(LSMSCommunication » @ 4847.08 node c36n14

» 2.06e12 Bytes transferred (bytes) ~ O 0.00 void calculateAllTauMatrices(LSMSCommunication&, L 4 4869.91 node c36n15

» O 0 MPI file operations {occ) O 0.00 Complex* get_host_m_(const int&) » @ 4831.05 node c36n16

» O 0.00 Computational imbalance (sec) = O 0.00 !$omp parallel @calculateTauMatrix.cpp:522 » [ 3251.55 node c36n17
O 0.00 Minimum Inclusive Time (sec) ~ O 0.00 !$omp for @calculateTauMatrix.cpp:522 » [ 40.41 node c36nl8
447.89 Maximum Inclusive Time (sec) ~ O 0.00 void calculateTauMatrix(LSMSSystemParame! » W 44.92 node d01n01
0O 0io_bytes_read (bytes) ~ O 0.00 void buildkKRMatrix(LSMSSystemParamet » W 47.87 node d01n02
O 0io_bytes_written (bytes) ~ O 0.00 makeqij ’ 46.39 node d01n03
O 0 ALLOCATION_SIZE (bytes) » O 0.00 void plm_normalized_(int*, double*, » @ 43.21 node dO1n04
[0 0 DEALLOCATION_SIZE (bytes) + O 0.00 setgij 3 50.84 node d01n05
O 0 bytes_leaked (bytes) » O 0.00 block_inv 4 40.46 node d01n06
O 0.00 maximum_heap_memory_allocated (bytes) » O 0.00 tau_inv_postproc_nrel » [ 52.60 node d01n07
" W 56.42 node do1n08
» @ 1.25e4 !'$omp parallel @energyContourintegration.cpp:365 4 41.66 node d01n09

~ O 0.00 void calculateChemPot(LSMSCommunication&, LSMSSyst » W 44.22 node d01nl0 -
~ O 0.00 void globalSum{LSMSCommunication&, T*, int) 1 4
] ¥ s 3 [1.0.00 MP! Allredure > = ‘AII (5376 elements) hod ‘

0.00 1.29e5 (8.56%) 1.51e6 ‘o‘oo 9.54e4 (73.82%) 1.29e5‘ |o‘00 0.00 (0.00%) 9.54e4‘

Selected "Implicit"

Nl

%OAK RIDGE

National Laboratory




%

LSMS on 128

[ JoN |
File Display Plugins Help

Restore Setting ~ Save Settings

|X| CubeGUI-4.4.3: scorep_lsms_Ox7_sum/summary.cubex

compute nodes — OpenMP Barrier

‘ Absolute

. Metric tree

- ‘ ‘Absolute

. Call tree ‘ Flat view

- ‘ ‘Absolute - ‘

[ system tree | [ Statistics ‘ 8 sunburst = [# Process x Thi ‘ 3

~ O 0.00 Time (sec) O 0.00 void printLIZInfo(FILE*, AtomData&) =
~ O 0.00 Execution » O 0.00 int loadPotentials(LSMSCommunication&, LSMSSystemPal 143.49 143.49
1.24e6 Computation » O 0.00 void setupVorpol(LSMSSystemParameters&, CrystalParam
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O 0.00 Minimum Inclusive Time (sec) ~ O 0.00 !'$omp for @calculateTauMatrix.cpp:522
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O 0 bytes_leaked (bytes) + O 0.00 block_inv ’
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+ O 0.00 void calculateChemPot(LSMSCommunication&, LSMSSyst:
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LSMS — Bufter for tracing

» scalasca -examine -s /gpfs/alpine/.../scorep_lsms_Ox8_sum/
INFO: Score report written to /gpfs/.../scorep_Isms_Ox8_sum/scorep.score
vim /gpfs/.../scorep_lsms_Ox8_sum/scorep.score
Estimated aggregate size of event tfrace: 241B
Estimated requirements for largest trace buffer (max_buf): 36GB

Estimated memory requirements (SCOREP_TOTAL_MEMORY): 36GB

(warning: The memory requirements cannot be satisfied by Score-P to avoid intermediate flushes when tracing. Set SCOREP_TOTAL_MEMORY=4G to get the maximum
supported memory or reduce requirements using USR regions filters.)

flt  type max_buf[B] visits time[s]  time[%] time/visit[us] region
ALL  37,758,243,091 2,906,934,475 3738.13  100.0 1.29 ALL
USR 37,757,438,730 2,906,899,463 3714.45 99.4 1.28 USR
OMP 757,272 32,688 18.59 0.5 568.66 OMP
MPI 29,168 932 2.58 0.1 2772.73 MPI
COM 17,880 1,390 2.50 0.1 1798.55 COM

SCOREP 4] 2 0.00 0.0 242.20 SCOREP

USR 22,486,328,384 1,729,717,541 260.77 7.0 0.15 dfv_m

USR 9,921,071,888 763,159,376 126.99 3.4 0.17 fit

USR 1,064,960,000 81,920,000 343.03 9.2 4.19 void bulirsch_stoer_integrator
USR 846,102,582 65,083,854 19.65 0.5 0.30 void plm_normalized_(int*, double*, double*)
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Selective insfrumentation

» File exclude.filt, we select the USR calls with high volume of max_buf and the ones with many calls:

SCOREP_REGION_NAMES_BEGIN EXCLUDE
dfv._m

fit

*bulirsch_stoer_integrator_*
*plm_normalized_*

SCOREP_REGION_NAMES_END
o Apply on the profiling data:

scalasca -examine -s -f exclude.filt scorep_lsms_Ox7_sum/
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Selective insfrumentation (cont.)

. vim scorep_lsms_Ox7_sum/scorep.score_exclude. filt

Estimated aggregate size of event trace: 3100MB

Estimated requirements for largest trace buffer (max_buf): 6MB

Estimated memory requirements (SCOREP_TOTAL_MEMORY): 20MB

(hint: When tracing set SCOREP_TOTAL_MEMORY=20MB fo avoid intermediate flushes or reduce requirements using USR regions filters.)

flt  type max_buf[B] visits ~ time[s] fime[%] time/visit[us] region

- ALL 37,768,557,978 997,234,022,247 1508955.54 100.0 1.51 ALL
- USR 37,767,383,966 997,216,546,439 1237070.04 82.0 1.24 USR
- MPI 1,160,452 5,948,480 139997.90 9.3 23535.07 MPI

- OMP 662,613 10,983,168 129188.73 8.6 11762.43 OMP
- COM 302,424 543,392 2698.66 0.2 4966.33 COM

- SCOREP 4] 768 0.21 0.0 270.75 SCOREP

* ALL 5,851,181 108,920,629 1061962.47 70.4 9749.87 ALL-FLT

+ FLT 37,763,922,579 997,125,101,618 446993.07 29.6 0.45 FLT

* USR 3,725,651 91,444,821 790076.96 52.4 8639.93 USR-FLT
- MPl 1,160,452 5,948,480 139997.90 9.3  23535.07 MPI-FLT

- OMP 662,613 10,983,168 129188.73 8.6 11762.43 OMP-FLT
*  COM 302,424 543,392 2698.66 0.2 4966.33 COM-FLT
- SCOREP 41 768  0.21 0.0 270.75 SCOREP-FLT

Execute: scalasca -analyze -qg -t -f /full_path/exclude filt jsrun ...
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LSMS on 128 compute nodes — Late Recelvers (occ)

[ NoN ] [X| CubeGUI-4.4.3: scorep_lsms_Ox7_trace/trace.cubex
File Display Plugins Help

Restore Setting ~ Save Settings

‘Absolute ~ | |Absolute ~ | |Absolute MR
[ metric tree | E call tree ‘ Flat view ‘ [ system tree | [H Statistics = [ Sunburst = [# Process x Thi  |» §
» 1.89e6 Time (sec) = » O 0 void calculateVolumes(LSMSCommunication&, LSMSSystem|* =| B
1.09e8 Visits (occ) O o void setupMixing(MixingParameters&, Mixing*&) ~ O 0 node a30n17 2
~ O 0 MPI synchronizations (occ) » O 0 void calculateMadelungMatrices(LSMSSystemParameters&, | ~ 0O 0 MPI Rank 0 s
» O 0 Point-to-point » O 0 void calculateCoreStates(LSMSCommunication&, LSMSSyste O 0 Master thread
768 Collective O 0 int readNextiterationNumber(const char*) O 0 OMP thread 1 8
» O 0 One-sided ~ O 0 void energyContourintegration(LSMSCommunication&, LSMS O 0 OMP thread 2 2
» O 0 MPI pair-wise one-sided synchronizations (occ) » O 0 !'$omp parallel @energyContourintegration.cpp:139 0O 0 OMP thread 3
~ O 0 MPI communications (occ) » O 0 void buildEnergyContour(int, Real, Real, Real, Real, vectc 0O 0 OMP thread 4
~ O 0 Point-to-point » O 0 !$omp parallel @energyContourintegration.cpp:257 O 0 OMP thread 5
~ [ 1.93e6 Sends » O 0 void expectTmatCommunication(LSMSCommunication&, O 0 OMP thread 6
» O 0 !'$omp parallel @energyContourintegration.cpp:303 ~ O 0MPIRank 1
» [ 1.93e6 Receives » @ 16 void sendTmats(LSMSCommunication&, LocalTypelnfos& 8 Master thread
» @ 1.57e5 Collective » O 0 void finalizeTmatCommunication(LSMSCommunication&) O 0 OMP thread 1
» O 0 One-sided » O 0 void calculateAllTauMatrices(LSMSCommunication&, LSM O 0 OMP thread 2
» O 0 MPI file operations (occ) » O 0 !'$omp parallel @energyContourintegration.cpp:365 O 0 OMP thread 3
» @ 3.07el2 MPI bytes transferred (bytes) » O 0 void calculateChemPot(LSMSCommunication&, LSMSSystem O 0 OMP thread 4
~ O 0.00 Delay costs (sec) 0O 0 void calculateEvec(LSMSSystemParameters&, LocalTypelinfo O 0 OMP thread 5
~ 0 0.00 MPI O 0 void mixEvec(LSMSSystemParameters&, LocalTypelnfo&, Re O 0 OMP thread 6
> 8268.14 Point-to-point O 0 void checkifSpinHasFlipped(LSMSSystemParameters&, Atom ~ O 0 MPI Rank 2
» [0 9.84e4 Collective » O 0 void calculateAllLocalChargeDensities(LSMSSystemParamett 8 Master thread
» @ 3.03e5 OpenMP » O 0 void calculateChargesPotential(LSMSCommunication&, LSMS 0O 0 OMP thread 1
» [ 8288.23 MPI point-to-point wait states (propagating vs. terminal) (se » O 0 void calculateTotalEnergy(LSMSCommunication&, LSMSSyst 0O 0 OMP thread 2
» [ 8288.23 MPI point-to-point wait states (direct vs. indirect) (sec) » O 0 void globalSum(LSMSCommunication&, T&) O 0 OMP thread 3
» [ 350.58 Critical path (sec) » O 0 void globalAnd(LSMSCommunication&, bool&) O 0 OMP thread 4
» 1.88e6 Performance impact (sec) » O 0 void globalSum(LSMSCommunication&, T*, int) O 0 OMP thread 5
» @ 3.81ed4 Computational imbalance (sec) ~ O 0 int writeInfoEvec(LSMSCommunication&, LSMSSystemParan O 0 OMP thread 6
O 0 void writeSingleEvec(FILE*, int, int, Real, Real, Real, Aton ~ O 0 MPI Rank 3
~ O 0 void communicateSingleAtomData(LSMSCommunicationt 8 Master thread
O 0 MPI Recv O 0 OMP thread 1
0 0 OMP thread 2
O 0 void acceleratorFinalize() O 0 OMP thread 3 -
» O 0 void finalizeCommunication() 1 4
7 o | All (5376 elements) -
‘o 5497 (0.14%) 4.02e6| |o 5479 (99.67%) 5497| |o 0 (0.00%) 5479|
B Cmm——
selected "MPI Send" [ =~
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LSMS on 12

00
File Display Plugins Help

Restore Setting ~ Save Settings

~ | | Absolute

[X| CubeGUI-4.4.3: scorep_lsms_Ox7_traceftrace.cubex

~ | |Absolute

compute nodes — Late Sender (sec.)

Absolute M
B metric tree [ call tree Flat view ‘ B system tree | [H statistics = [ Sunburst = [# Process x Thi | » g
» 1.89e6 Time (sec) = » 3.37 void buildLIZandCommLists(LSMSCommunication&, LSMS* <

1.09e8 Visits (occ) 0.00 void acceleratorinitialize(int, int) ~ [0 0.00 node a30n17 2
~ O 0 MPI synchronizations (occ) 0.06 void printLSMSGlobals(FILE*, LSMSSystemParameters&) ~ 0 0.00 MPI Rank 0 (e
» O 0 Point-to-point » @ 0.07 void printLSMSSystemParameters(FILE*, LSMSSystemPar 6370.33 Master thread o
768 Collective 0.00 void printAlloyParameters(FILE*, AlloyMixingDesc&) O 0.00 OMP thread 1 =
» O 0 One-sided 0.06 void printLIZInfo(FILE*, AtomData&) O 0.00 OMP thread 2 C
» O 0 MPI pair-wise one-sided synchronizations (occ) ~ [ 3.17 int loadPotentials(LSMSCommunication&, LSMSSystemPa O 0.00 OMP thread 3
~ O 0 MPI communications (occ) O 0.00 OMP thread 4
~ O 0 Point-to-point ~ [ 15.63 void communicateSingleAtomData(LSMSCommunica 0 0.00 OMP thread 5
~ [ 1.93e6 Sends 141.32 MPI_Send 0 0.00 OMP thread 6
5497 Late Receivers 0O 0.00 MPI_Recv ~ O 0.00 MPI Rank 1
v @ 1.90e6 Receives » O 0.00 void globalSum(LSMSCommunication&, T*, int) 0O 0.00 Master thread
» [ 3.43e4 Late Senders » O 0.00 void setupVorpol(LSMSSystemParameters&, CrystalParar 0 0.00 OMP thread 1
» @ 1.57e5 Collective O 0.00 void interpolatePotential(LSMSSystemParameters&, Aton 0 0.00 OMP thread 2
» O 0 One-sided » 0O 0.00 void calculateVolumes(LSMSCommunication&, LSMSSyst 0 0.00 OMP thread 3
» O 0 MPI file operations (occ) O 0.00 void setupMixing(MixingParameters&, Mixing*&) 0 0.00 OMP thread 4
» 3.07e12 MPI bytes transferred (bytes) » O 0.00 void calculateMadelungMatrices(LSMSSystemParameters O 0.00 OMP thread 5
~ 0O 0.00 Delay costs (sec) » [ 1.87 void calculateCoreStates(LSMSCommunication&, LSMSSy 0 0.00 OMP thread 6
~ O 0.00 MPI 0.00 int readNextiterationNumber(const char*) ~ O 0.00 MPI Rank 2
~ O 0.00 Point-to-point ~ [ 27.29 void energyContourintegration(LSMSCommunication&, | 0O 0.00 Master thread
» 0.01 !$omp parallel @energyContourintegration.cpp:139 O 0.00 OMP thread 1
» @ 101.64 Late Receiver » @ 0.01 void buildEnergyContour(int, Real, Real, Real, Real, ve 0 0.00 OMP thread 2
» O 9.84e4 Collective > 0.02 !$omp parallel @energyContourintegration.cpp:257 0O 0.00 OMP thread 3
» @ 3.03e5 OpenMP » @ 0.16 void expectTmatCommunication(LSMSCommunicatior 0O 0.00 OMP thread 4
> 8288.23 MPI point-to-point wait states (propagating vs. terminal) (se > 178.26 !'$omp parallel @energyContourintegration.cpp:303 0 0.00 OMP thread 5
» [ 8288.23 MPI point-to-point wait states (direct vs. indirect) (sec) » [ 327.85 void sendTmats(LSMSCommunication&, LocalTypel 0O 0.00 OMP thread 6
> 350.58 Critical path (sec) ~ O 0.00 void finalizeTmatCommunication(LSMSCommunicatior ~ 0O 0.00 MPI Rank 3
> 1.88e6 Performance impact (sec) O 0.00 MPI_Wait 0O 0.00 Master thread
» @ 3.81e4 Computational imbalance (sec) » O 0.00 void calculateAllTauMatrices(LSMSCommunication&, L 0 0.00 OMP thread 1
» O 0.00 !$omp parallel @energyContourintegration.cpp:365 0O 0.00 OMP thread 2
» O 0.00 void calculateChemPot(LSMSCommunication&, LSMSSyst 0 0.00 OMP thread 3 -
O 0.00 void calculateEvec(LSMSSystemParameters&, LocalTypel 4 L4
‘ ; = . [0 0.00 void mixEvec(LSMSSvstemParametersé&. LocalTvnelnfo&;.' All (5376 elements) -
6370.33 (78.01%) 0.00 (0.00%)

|o.oo 8166.51 (1.99%)

Selected "int readSinaleAtomData biacell(const char*. AtomData&)"

4.10e5| Io.oo 8166.51| |o.oo

6370.33|
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LSMS on 128 compute hodes — Short-term |dleness delay

[ JoN ) [X| CubeGUI-4.4.3: scorep_lsms_Ox7_trace/trace.cubex
File Display Plugins Help

Restore Setting ~ Save Settings

‘Absolute v | | Absolute v | | Absolute e
[ metric tree [ call tree Flat view ystem tree | [M Statistics | [ Sunburst  [B Process x Thread | < g
» 1.89e6 Time (sec) = ~ [ 0.66 void communicateSingleAtomData(LSMSCommunicati* <

1.09e8 Visits (occ) 2.31 MPI_Send 24.34 24.34 2
~ O 0 MPI synchronizations (occ) 2.51 MPI_Recv _—
» O 0 Point-to-point » 1.01 void globalSum(LSMSCommunication&, T*, int) o
768 Collective » [@ 5540.63 void setupVorpol(LSMSSystemParameters&, CrystalPi =3
» O 0 One-sided 184.97 void interpolatePotential(LSMSSystemParameters&, At 9
» O 0 MPI pair-wise one-sided synchronizations (occ) 4 0.30 void calculateVolumes(LSMSCommunication&, LSMSSystt 19.47 |
~ O 0 MPI communications (occ) 0.32 void setupMixing(MixingParameters&, Mixing*&) ’
~ O 0 Point-to-point > 0.68 void calculateMadelungMatrices(LSMSSystemParameters
~ [ 1.93e6 Sends » [0 5645.69 void calculateCoreStates(LSMSCommunication&, LSM
5497 Late Receivers 0.00 int readNextiterationNumber(const char*)
~ [ 1.90e6 Receives
» 3.43e4 Late Senders » 0.10 !$omp parallel @energyContourintegration.cpp:139 14.60
» 1.57e5 Collective » 2.77 void buildEnergyContour(int, Real, Real, Real, Real, ve
» O 0 One-sided » 0.13 !$omp parallel @energyContourintegration.cpp:257
» O 0 MPI file operations (occ) » 21.56 void expectTmatCommunication(LSMSCommunicatic
» 3.07e12 MPI bytes transferred (bytes) » 0.60 !$omp parallel @energyContourintegration.cpp:303
~ O 0.00 Delay costs (sec) » 9072.57 void sendTmats(LSMSCommunication&, LocalType
~ O 0.00 MPI ~ @ 2.24 void finalizeTmatCommunication(LSMSCommunicatior 9.74 1
~ O 0.00 Point-to-point 71.44 MPI_Wait
» 8166.51 Late Sender » 1442.51 void calculateAllTauMatrices(LSMSCommunication
» 101.64 Late Receiver » 10.60 !$omp parallel @energyContourintegration.cpp:365
» [0 9.84e4 Collective » 6.25 void calculateChemPot(LSMSCommunication&, LSMSSyst
~ 0O 0.00 OpenMP 0.03 void calculateEvec(LSMSSystemParameters&, LocalTypel 2.87 1
~ O 0.00 Wait at Barrier 0.03 void mixEvec(LSMSSystemParameters&, LocalTypelnfo&,
E 9.94e4 Short-term 0.04 void checklIfSpinHasFlipped(LSMSSystemParametersé&, At
O 0.00 Long-term » 0.29 void calculateAllLocalChargeDensities(LSMSSystemParan | | ~ "~77TTTTTTORTTToooooo [2.69
~ O 0.00 Idleness delay costs » 1439.70 void calculateChargesPotential(LSMSCommunication?
» [ 389.01 void calculateTotalEnergy(LSMSCommunication&, LSM
0 1.49e5 Long-term » 76.07 void globalSum(LSMSCommunication&, T&) 0.00 0.00
» 8288.23 MPI point-to-point wait states (propagating vs. terminal) (se 4 1.55 void globalAnd(LSMSCommunication&, bool&)
» 8288.23 MPI point-to-point wait states (direct vs. indirect) (sec) » 3.15 void globalSum(LSMSCommunication&, T*, int) -~
: 350.58 Critical path (sec) 5 b . v 0.05 int writelnfoEvec(LSMSCommunication&. LSMSSvstemPﬁl' ejEaxiilot MolinlBlot

0.00 5.45e4 (13.29%) 4.10e5 |o.oo 1.45e4 (26.59%) 5.45e4| |o.oo 21.81 (0.15%) 1.45e4|

selected "void energyContourintegration(LSMSCommunication&, LSMSSystemParameters&, LocalTypelnfo&)"
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LSMS on 128 compute nhodes — Short-term |dleness delay

000 7j>: CUB;GUI-4.4.3?5(;repigms_0x7_t|;c;tm;:;:ubex -
File Display Plugins Help

Restore Setting ~ Save Settings

Absolute ~ | | Absolute v | | Absolute M
B metric tree B call tree Flat view [ system tree | [ Statistics = [l sunburst = [ Processx Tt < |» g
» @ 1.89e6 Time (sec) = ~ [ 16.44 void calculateCoreStates(LSMSCommunication&, LSMSS O 0.00 OMP thread 4 =l <

1.09e8 Visits (occ) ~ @ 0.00 void globalMax(LSMSCommunication&, T&) 0O 0.00 OMP thread 5 2
» 768 MPI synchronizations (occ) O 0.00 MPI_Allreduce O 0.00 OMP thread 6 o
» O 0 MPI pair-wise one-sided synchronizations (occ) 0.00 int readNextiterationNumber(const char*) ~ 0 0.00 MPI Rank 85 o
> 4.02e6 MPI communications (occ) v 116.21 void energyContourintegration(LSMSCommunication&, 1.87 Master thread &5
» O 0 MPI file operations (occ) - 0.00 !$omp parallel @energyContourintegration.cpp:139 1.92 OMP thread 1 C
» 3.07e12 MPI bytes transferred (bytes) - 0.01 !$omp for @energyContourintegration.cpp:139 1.97 OMP thread 2
» 4.10e5 Delay costs (sec) O 0.00 !$omp implicit barrier @energyContourintegrat 1.94 OMP thread 3
> 8288.23 MPI point-to-point wait states (propagating vs. terminal) (se ~ @ 0.00 void buildEnergyContour(int, Real, Real, Real, Real, ve 0O 0.00 OMP thread 4
» 8288.23 MPI point-to-point wait states (direct vs. indirect) (sec) ~ [ 0.00 void gauss_legendre_points_(double*, double*, dot 0O 0.00 OMP thread 5
» 350.58 Critical path (sec) 0.00 void calculateGaussLegendrePoints(R*, R*, int, 00 0.00 OMP thread 6
» 1.88e6 Performance impact (sec) - 0.00 !$omp parallel @energyContourintegration.cpp:257 ~ O 0.00 MPI Rank 86
~ [0 0.00 Computational imbalance (sec) ~ @ 0.05 !$omp for @energyContourintegration.cpp:257 1.89 Master thread
0O 0.00 !$omp implicit barrier @energyContourintegrat 1.90 OMP thread 1
O 0.00 Single participant ~ [ 0.02 void expectTmatCommunication(LSMSCommunicatior 1.96 OMP thread 2
» 0 1.90e4 Underload O 0.00 MPI_lrecv 1.95 OMP thread 3
~ @ 0.00 !$omp parallel @energyContourintegration.cpp:303 0 0.00 OMP thread 4
~ [ 0.01 !$omp for @energyContourintegration.cpp:303 0 0.00 OMP thread 5
~ [ 3.69 void solveSingleScatterers(LSMSSystemParame 0 0.00 OMP thread 6
~ 0 0.00 MPI Rank 87
0 0.00 !$omp implicit barrier @energyContourintegrat 1.90 Master thread
~ [ 0.03 void sendTmats(LSMSCommunication&, LocalTypelnfc 1.90 OMP thread 1
O 0.00 MPI_Send 1.90 OMP thread 2
~ [ 0.04 void finalizeTmatCommunication(LSMSCommunicatior 1.95 OMP thread 3
O 0.00 MPI_Wait O 0.00 OMP thread 4
~ [ 0.04 void calculateAllTauMatrices(LSMSCommunication&, L 0 0.00 OMP thread 5
8.34 Complex* get_host_m_(const int&) 0 0.00 OMP thread 6
~ [ 0.07 !$omp parallel @calculateTauMatrix.cpp:522 ~ O 0.00 MPI Rank 88
~ [ 0.27 !$omp for @calculateTauMatrix.cpp:522 1.95 Master thread
~ @ 7.18 void calculateTauMatrix(LSMSSystemParame 1.91 OMP thread 1
@ 1.15e4 void buildkKkRMatrix(LSMSSystemParat 1.94 OMP thread 2 -
~ [@ 4300.84 void zblock_lu_cuda_c_(complex*, int 4 b
P N b < W _0.00 void handle cuda error{cudaFrror r.’r' All (5376 elements) -
0.00 1.90e4 (50.00%) 3.81e4 |0Aoo 2478.97 (13.01%) 1490e4| |0Aoo 0.00 (0.00%) 2478.97‘
[ s | ©SSSS—S—
=

Selected "void calculateSingleScattererSolution(LSMSSystemParameters&, AtomData&, Matrix<double>&, Complex, Complex, Complex, NonRelativisticSingleScattererSolution&)"
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Vampir with OTF2 frace
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"] User Instrumentation

OTF2 trace is created inside the scorep folder after the scalasca —analyze,
example of 640 MPI processes
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Vampir with OTF2 frace
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Vampir WITh OTF2 trace
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Conclusions

e Scalasca can identify bottlenecks based on some patterns
o Useful for MPI and OpenMP
e [t can not provide useful information about GPUs but the

Information exists inside the traces

e [t can create OTF2 trace files and use Vampir 1o visualize
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