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Motivation

e Writing parallel code is hard
o Writing fast & efficient parallel code is even harder
e “Parallel” (multi-core / multi-node) performance factors
e Partitioning / decomposition
e Communication
e Multithreading
e Core binding
e Synchronization
e |/O

l) JULICH
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Tuning basics

o Carefully set various tuning parameters
e The right (parallel) algorithms and libraries
e Compiler flags and directives

e Correct machine usage (mappings & bindings)

e Measurement is better than guessing
e Determine performance bottlenecks
e Test out alternatives
e \alidate tuning decisions and optimizations

l) JULICH
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Performance engineering workflow

#‘Score-P

\ Preparation Measurement

e Optimization Analysis ™~

cube™®

scalasca
J

Mitglied der Helmholtz-Gemeinschaft 2026/05/27 Slide 4 J Forschungszentrum
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Score-P TS core-P

Scalable performance measurement
infrastructure for parallel codes

e Score-P is a highly scalable performance -

measurement tool i v oo
1

e Support for multi-process, thread-parallel and ‘ I
e Support for additional metrics (I/0, HW 1
counte IS, .. ) Score-P measurement infrastructure
 Profile generation I '“s‘"‘"‘e"*“ W’appeft I
e Event trace recording S R p—

accelerator-based paradigms (OTF2) (cUBE#, TAU)
Hardware counter
e Flexible measurement: I

(MPI. SHMEM) (OpenMP, (CUDA, HIP, OpenACC, (Posix /O, (Compiler, PDT, (PAPI. PERF)

Pthreads) OpenCL, Kokkos) MPHO) User)

e Support for C, C++, Fortran and Python AT
o Latestrelease: v9.4 (December 2025)

UJ JULICH
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Profiling & tracing definition

Profile / Runtime summarization

Summarization of events over execution interval
 Recording of aggregated information
e Total, maximum, minimum, ...
e For measurements
e Time
e Counts
e Function calls

o Bytes transferred
e Hardware counters

e Over program and system entities

e Functions, call sites, basic blocks, loops, ...
e Processes, threads

—HScore-P

Scalable performance measurement
infrastructure for parallel codes

DOl 10.5281/zenodo.1240731

Mitglied der Helmholtz-Gemeinschaft 2026/05/27

Event trace

Chronologically ordered sequence of event records
Recording detailed information about

significant points during execution

* Enter/ leave of a region (function, loop, ...)
 Send/receive a message, ...
Save information in event record

« Timestamp, location, event type

* Plus event-specific information (e.g.,
communicator,
sender / receiver, ...)

Abstract execution model on level of defined
events

IJ JULICH
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A typical instrumentation workflow

I Optimized measurement configuration |

Summary

Measurement |-
report

library

Instr. HWC

target
application

Instrumented
executable

*

Instrumenter
compiler/linker

?

Source
modules

Score-P
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Instrumenting an application with Score-P MScore-P

« Basic idea: Prepend compiler call with Score-P
and options

e Explicitly enable / disable paradigms
 Most of the time detected automatically

e Build systems can be more challenging (e.g.
CMake / Autotools)

e Use wrapper scripts:

% SCOREP_WRAPPER=off \
cmake -S <src-path> -B <build-path> \
-DCMAKE_C_COMPILER=scorep-amdclang \
-DCMAKE_CXX_COMPILER=scorep-amdclang++ \
-DCMAKE_Fortran_COMPILER=scorep-amdflang
% SCOREP_WRAPPER_INSTRUMENTER_FLAGS="<scorep-options>" make

Mitglied der Helmholtz-Gemeinschaft 2026/05/27 Slide 8

Scalable performance measurement
infrastructure for parallel codes

DOl 10.5281/zenodo.1240731

LULESH_EXEC = lulesh2.0

-CXX = mpicxx
+CXX = scorep --user --thread=omp --mpp=mpi mpicxx
CXXFLAGS = -g -03 -fopenmp -I. -Wall

LDFLAGS = -g -03 -fopenmp

.cc.o0: lulesh.h
$(CXX) -c S(CXXFLAGS) -o $@ $<

all: $(LULESH_EXEC)

S(LULESH_EXEC) : $(OBJECTS2.9)
@echo "Linking"
$(CXX) $(OBJECTS2.0) $(LDFLAGS) -1m -o $@

UJ JULICH
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Instrumenting an application with Score-P —HScore-P

What is happening behind the scenes?

infrastructure for parallel codes

DOl 10.5281/zenodo.1240731

S scorep --verbose gcc minimal.c

# Obtain CFLAGS

[...]/scorep-config <adapters> --cflags

# Create object file with instrumentation

gcc -fno-ipa-icf -fplugin=[...]/scorep_instrument_function_gcc.so <Score-P CFLAGS> -c minimal.c -o minimal_[...].o
# Create adapter initialization file and build it

[...]/scorep-config <adapters> --adapter-init > .scorep_init.c

gcc -c .scorep_init.c -o .scorep_init.o

# Link everything together

gcc .scorep_init.o [...]/scorep_compiler_plugin_begin.o minimal_[...].o [...]/scorep_compiler_plugin_end.o

“[...]/scorep-config <adapters> --constructor™ “[...]/scorep-config <adapters> --1ldflags™ -WI1,-start-group
“[...]/scorep-config <adapters> --event-1libs™ “[...]/scorep-config <adapters> --mgmt-libs’ -W1,-end-group
[...]

# Cleanup

rm minimal_[...].o .scorep_init.c .scorep_init.o

UJ JULICH
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Running an instrumented application —HScore-P

Scalable performance measurement
infrastructure for parallel codes

DOl 10.5281/zenodo.1240731

e Score-P measurements are configured via % SCOREP_[OPTION]=[VALUE] mpiexec -np 8 ./lulesh2.e
environment variables, e.g. Running.problem size 3073 per domain until
completion
% scorep-info config-vars N g
SCOREP_ENABLE_PROFILING um processors.
Description: Enable profiling Num threads: 2
[...] .
SCOREP_ENABLE_TRACING Total number of elements: 216000
Description: Enable tracing [...]
[...]
SCOREP_FILTERING_FILE Run completed:
Description: A file name which contain the filter rules [...]
[...] .
SCOREP_HIP_ENABLE Elapsed time = 9.9 (s)
Description: HIP measurement features Grind time = 17.130709 (per dom)
Type: Set
T _ _ FOM = 466.99759 (z/s)

e Applications can be simply ran, creating an % 1s scorep-[YYYYMMDD]_[hhmm]_[suffix]
experiment directory on finished program MANIFEST.md profile.cubex scorep.cfg
execution

Mitglied der Helmholtz-Gemeinschaft 2026/05/27 Slide 10 J Forschungszentrum
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A typical instrumentation workflow

I Optimized measurement configuration |

Summary

Measurement |-
report

library

Instr. HWC

target
application

Instrumented
executable

*

Instrumenter
compiler/linker

?

Source
modules

Score-P
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A typical instrumentation workflow

Optimized measurement configuration

\/

Measurement
library

Instr. HWC

target
application

Score-P

Instrumented
executable

Instrumenter
compiler/linker

Source
modules
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scorep_tea leaf b,

e_8x12_sum/profile.cubex <@rl

Summary

report

Report
postprocessing

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute ~ | | Absolute ~ | | Absolute v ]
[ vevric tree B caitree | [l Fiat view M system tree | Wi statists | Msu | 5
1.17e8 Visits (occ) || - ® 0.00 tea_leaf_baseline - ds
8633.39 Time (sec) ~ W 0.03 MAIN_ ~ O 0.00 node jrc1531 H
O 0.00 Minimum Inclusive Time (sec) » @ 7.53 tea_module.tea_init_comms ~ O 0.00 MPI Rank 0
@ 97.11 Maximum Inclusive Time (sec) » @ 0.27 !$omp parallel @tea_leaf.f90:45 ® 35.30 Master thread e
O 0 bytes_put (bytes) + @ 3.30 initialise_ W 35.28 OMP thread 1 g
O 0 bytes_get (bytes) - @ 0.00 diffuse_ ® 35.29 OMP thread 2
O 0 ALLOCATION_SIZE (bytes) » @ 0.00 timer_ B 35.29 OMP thread 3
O 0 DEALLOCATION_SIZE (bytes) » M 0.06 set_field_module.set_field # 35.28 OMP thread 4
O 0 bytes_leaked (bytes) » @ 0.01 timestep_module.timestep_ @ 35.29 OMP thread 5
0 0.00 maximum_heap_memory_allocated ~ W 0.75 tea_leaf module.tea_leaf W 35.28 OMP thread 6
@ 1.19e10 bytes_sent (bytes) » I 0.26 timer_ o 35.29 OMP thread 7
# 1.19e10 bytes_received (bytes) » ® 115.14 update_halo_module.update_halo_ W 35.29 OMP thread 8
» H 6.36 tea_leaf_kernel_cg_module.tea_leaf kernel_init_cg @ 35.29 OMP thread 9
» @ 20.78 tea_module.tea_allsum @ 35.29 OMP thread 10
» @ 0.76 tea_leaf kernel cheby module.tea leaf kernel ch M 35.30 OMP thread 11
~ M 1.24 tea_leaf kernel_cg_module.tea_leaf kernel solve » @ 427.03 MPI Rank 1
p 0. > 7 ~ O 0.00 node jrc1532
» [@ 426.92 MPI Rank 2
mp implici ea » @ 431.03 MPI Rank 3
L] 2 63 'somp \mpll(!t barrier @tea_leaf_cg.f90:200 ~ O 0.00 node jrc1533
~ M 2.43 tea_leaf kernel cg_module.tea_leaf kernel solve_ » [@ 422.41 MPI Rank 4
~ @ 2.01 'Somp paraliel @tea_leaf_cg.f90:234 » @ 430.27 MPI Rank 5
~ @ 3402.24 'somp do @tea_leaf cg.f90:247 ~ 0 0.00 node jrc1534
@ 6.36 !$omp implicit barrier @tea_leaf cg.f90:2¢ » @ 428.48 MPI Rank 6
M 2.72 !$omp implicit barrier @tea_leaf_cg.f90:257 » [@ 431.53 MPI Rank 7 -
i ~ W 2.04 tea leaf kernel_cg_module.tea | leaf kemel solve__ | ! !
‘ v ‘ e 0 All (96 elements) -
|ooo 8633.39 (100.00%) eauﬁl looo 3421.11 (39.63%) 36333_9] iooo 0.00 (0.00%) 3421 11‘
L i e

/
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Cube cube®™

scalasca

(OfT]e]-]W[o} DO! 10.5281/zenodo.1248078

(0{¥[oJ-]CI1U]| I DO! 10.5281/zenodo.1248087

« Parallel program analysis report exploration tools

rep_tea_leaf baseline_8x12 sum/profile.cubex <@jrl11>
File Display Plugins Help
1 1 H 1 ™ Restore Setting ~ Save Settings
* Libraries for +binary report reading & writin
Absolute ~ | | Absolute ~ | | Absolute @
I vetric tree B catitree | E] Flat view I system tree M swusis Bsy 2| §
) 1li$1 1 M 1.17e8 Visits (occ) “ | ~ [ 0.00 tea_leaf baseline - ®_0.00 machine Linux] ol s
epra utliues 10or report processin " & Dos A s ot i
O 0.00 Minimum Inclusive Time (sec) » W 7.53 tea_module.tea_init_comms. ~ O 0.00 MPI Rank 0
@ 97.11 Maximum Inclusive Time (sec) » 0.27 '$omp parallel @tea leaf.f90:45 @ 35.30 Master thread [}
- - " " O 0 bytes_put (bytes) » [ 3.30 initialise M 35.28 OMP thread 1 g
o I f r I nt r tIV O 0 bytes_get (bytes) - i 0.00 diffuse_ W 35.29 OMP thread 2
y I X I 0 0 ALLOCATION_SIZE (bytes) » @ 0.00 timer @ 35.29 OMP thread 3
[ 0 DEALLOCATION_SIZE (bytes) » M 0.06 set_field_module.set_field § 35.28 OMP thread 4
O 0 bytes_leaked (bytes) » @ 0.01 timestep_module.timestep_ @ 35.29 OMP thread 5
u u O 0.00 maximum_heap_memory _allocated ~ ® 0.75 tea_leaf module.tea _leaf_ @ 35.28 OMP thread 6
. @ 1.19e10 bytes sent (bytes) ™ 0.26 timer_ ® 35.29 OMP thread 7
 1.19e10 bytes_received (bytes) » @ 115.14 update_halo_module.update_halo, @ 35.29 OMP thread 8
» @ 6.36 tea_leaf kernel_cg_module.tea_leaf kernel_init_cg W 35.29 OMP thread 9
® 20.78 tea_module.tea_allsum & 35.29 OMP thread 10
® 0.76 tea_leaf kernel cheby module.tea_leaf_kernel_ch M 35.30 OMP thread 11
W 1.24 tea_leaf kernel_cg_module.tea_leaf kernel solve_ » @ 427.03 MPI Rank 1
- @ 1.69 'Somp paraliel @tea leaf cg. f90 186 D 0.00 node jrc1532
p @ 5 » [@ 426.92 MPI Rank 2
W 5.83 !$omp implicit barrier @(ea leaf_cq.f90:1¢ * @ 431.03 MPI Rank 3
W 2.63 !somp implicit barrier @tea_leaf cg.f90:200 D 0.00 node jrc1533
~ M 2.43 tea_leaf_kernel_cg_module.tea_leaf kernel_solve_ » @ 422.41 MPI Rank 4
. ~ ® 2.01 '$omp parallel @tea_leaf cg.f90:234 » [@ 430.27 MPI Rank 5
[ ] ~ @ 3402.24 '$omp do @tea_leaf cg.f90:247 ~ O 0.00 node jrc1534
W 6.36 !$omp implicit barrier @tea_leaf cg.f90:2¢ » [ 428.48 MPI Rank 6
W 2.72 !'$omp implicit barrier @tea_leaf cg.f90:257 » [@ 431.53 MPI Rank 7
= ~ @ 2.04 tea_leaf_kernel_cg_module.tea_| Ieaf kernel |_solve__ 2
‘ ’ ‘ S S ——— All (96 elements)
.
[ ‘ an be InStaI Ied independently Of Score_P looo 8633.39 (100.00%) 56]3.391 [o.nn 3421.11 (39.63%) 8633, 39‘ [0.00 0.00 (0.00%) 3421.1]]
| i —‘
f:

and Scalasca, e.g., on laptop or desktop

« Latest release: Cube v4.9.1 (December 2025)
Note: source distribution tarballs for Linux, as well as

binary packages provided for Windows & MacOS,
from www.scalasca.org website in software/Cube-4x

[ X )
@) JULICH
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Cube

cube™

scalasca

(OfT]e]-]W[o} DO! 10.5281/zenodo.1248078

CubeGUI el

10.5281/zenodo.1248087

EE000000EOm

What kind of
performance
metric?
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Absolute v

E Metric tree

r~ 1.17e8 Visits (occ)

CubeGUI-4.4.3: scorep_tea_leaf baseline_8x12 sum/profile.cubex <@jri11>

File Display Plugins Help

Restore Setting ~ Save Settings

Absolute

E Call tree Flat view
= — 1.17e8 tea leaf baseling

8633.39 Time (sec)

0.00 Minimum Inclusive Time (sec)
97.11 Maximum Inclusive Time (sec)
0 bytes_put (bytes)

0 bytes_get (bytes)

0 ALLOCATION_SIZE (bytes)

0 DEALLOCATION_SIZE (bytes)

0 bytes_leaked (bytes)

0.00 maximum_heap_memory_allocated (bytes
1.19e10 bytes_sent (bytes)

1.19e10 bytes_received (bytes)

1.17e8 (100.00%)

e 3

Where is it in the
source code?
In what context?
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All (96 elements)
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distributed across

the processes/threads?
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Post-processing your measurement

e Measurements do not contain many metrics

e Enrich measurement by post-processing events
into categories, like Computation and Kernel
Launches

e cube_remap2 uses CubePL specification file
embedded into measurements

e Metrics defined by Score-P and updated by

developers

Mitglied der Helmholtz-Gemeinschaft 2026/05/27 Slide 15
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Usage: cube_remap2 -r <remap specification file> [-o output] [-d] [-s] [-h] <cube experiment>
-r Name of the remapping specification file. By omitting this option the specification file from the

cube experiment is taken if present.
Name of the output file (default: remap)

Add hardcoded Scalasca metrics "Idle threads" and "Limited parallelizm"
Help; Output a brief help message.

[
T uwooo

Report bugs to <scalasca@fz-juelich.de>

) cube_remap2 -s -d profile.cubex

++++++++++++ Remapping operation begins +++++++++ttttttttttttbtts
Reading profile.cubex ... done.
Found remapping specification file inside of cube. Use it.
Create cube according the remapping specification...
Add scalasca specific metrics ...
Add metrics "idle threads" and "limited parallelism"...done.
Add metrics "load imbalance"...
Determine numbers of void processes and threads to ignore...done.
Calculate average exclusive execution time...done.
Calculate difference to average value...done.

Add metrics "imbalance due to singularities and imperfect parallelization"...done.

Copy values of derived metric into target cube...

Metric min_time with type MINDOUBLE cannot be declared as an inclusive metric
Metric max_time with type MAXDOUBLE cannot be declared as an inclusive metric
+++++++++++4+ Remapping operation ends successTully +++++++++++4++4+4+4

Writing remap ... done.

Create output file with the same structure as an input file. It overrides option

nopn

Convert all prederived metrics into usual metrics, calculate and store their values as a data.

Forschungszentrum
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Looking at post-processed measurements

File Display Plugins Help

Absolute

B Metric tree
W 5.390e7 Visits (occ)

I 94.267 Time (sec)

ERCOO0OOEDO

CubeGUI-a.8.2: reuter/profile.cubex

- Absolute

W Call tree [IFlat tree
° -® 0.022 lulesh2.0

m 35.059 main|

0.000 Minimum Inclusive Time (sec)
10.528 Maximum Inclusive Time (sec)
0 bytes_put (bytes)

0 bytes_get (bytes)

0 io_bytes_read (bytes)

0 io_bytes_written (bytes)
1.211e8 bytes_sent (bytes)
1.211e8 bytes_received (bytes)

0.260 MPI_Init_thread
0.000 MPI_Comm_size
0.000 MPI_Comm_rank
0.000 ParseCommandLineOptions(int, char**, int, cmdLineOpts*)
0.000 InitMeshDecomp(int, int, int*, int* int*, int*)
0.002 Domain(int, int, int, int, int, int, int, int, int)
- 0.000 AllocateElemPersistent(int)
® 0.000 _M_default_append(unsigned long)
® 0.000 _M_default_append(unsigned long)
- 0.000 AllocateNodePersistent(int)
® 0.001 _M_default_append(unsigned long)
- 0.000 SetupCommBuffers(int)
® 0.000 _M_default_append(unsigned long)

W 0.000 BuildMesh(int, int, int) "
W 0.008 SetupThreadSupportStructures()
- 0.000 CreateRegionIndexSets(int, int)
® 0.000 MPI_Comm_rank
m 0.000 SetupElementConnectivities(int)
® 0.000 SetupBoundaryConditions(int)
® 0.001 CalcElemVolume(double const* double const* double const*)
- 0.047 CommRecv(Domaing, int, int, int, int, int, bool, bool)
® 0.009 MPI_Comm_rank
® 0.211 MPI_Irecv
- 1.569 CommSend(Domaing, int, int, double& (**)(int), int, int, int, bool, bool)
® 0.022 MPI_Comm_rank
® 0.000 nodalMass(int)
W 0.286 MPI_Isend
H 3.518 MPI_Waitall
. A b W N 2AR fvlint) £
0.00 94.27 (100.00%) 94.27/(0.00 35.06 (37.19%) 94.27
[ T |
Ready
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File Display Plugins Help
Absolute

B Metric tree

-0 0.000 Time (sec)
-0 0.000 Execution
-0 0.000 MPI
-0 0.000 Management
W 0.269 Init/Finalize
® 0.044 Communicator
] 0.000 File
[ 0.000 Window
-0 0.000 Synchronization
® 0.000 Collective
»[0 0.000 One-sided
-0 0.000 Communication
W 0.497 Point-to-point
@ 15.287 Collective

cubel

scalasca

(OfT]e]-]W[o} DO! 10.5281/zenodo.1248078

CubeGUI

CubeGUI-4.8.2: jrouter/remap.cubex

- Absolute

W Call tree [IFlat tree

-l

EEEO0C

Bl ' 0.022 lulesh2.0

35.059 main
0.000 MPI_Init_thread
0.000 MPI_Comm_size
0.000 MPI_Comm_rank
0.000 ParseCommandLineOptions(int, char**, int, cmdLineOpts*)
0.000 InitMeshDecomp(int, int, int¥, int* int* int*)
0.002 Domain(int, int, int, int, int, int, int, int, int)
- 0.000 AllocateElemPersistent(int)
m 0.000 _M_default_append(unsigned long)
m 0.000 _M_default_append(unsigned long)
- 0.000 AllocateNodePersistent(int)
m 0.001 _M_default_append(unsigned long)
- 0.000 SetupCommBuffers(int)
m 0.000 _M_default_append(unsigned long)

DOl 10.5281/zenodo.1248087

[J 0.000 One-sided W 0.000 BuildMesh(int, int, int)
-0 0.000 File I/0 ® 0.008 SetupThreadSupportStructures()
[ 0.000 Individual - 0.000 CreateRegionIndexSets(int, int)
[J 0.000 Collective 0 0.000 MPI_Comm_rank
-0 0.000 Request Handling ® 0.000 SetupElementConnectivities(int)
[0 0.000 Request Start ® 0.000 SetupBoundaryConditions(int)
[ 4.028 Request Completion ® 0.001 CalcElemVolume(double const* double const* double const*)
-0 0.000 OpenMP - 0.047 CommRecv(Domaing, int, int, int, int, int, bool, bool)
@ 16.599 Synchronization 0 0.000 MPI_Comm_rank
0 0.000 Flush J 0.000 MPI_lrecv
O 0.000 Overhead - 1.569 CommSend(Domaing, int, int, double& (**)(int), int, int, int, bool, bool)
-@ 27115 Idle threads J 0.000 MPI_Comm_rank
® 4.894 Limited parallelism ® 0.000 nodalMass(int)
W 5.390e7 Visits (occ) O 0.000 MPI_Isend
@ 2.422e8 Bytes transferred (bytes) O 0.000 MPI_Waitall
2’ 1 N NMDI fila anaratinne [Arr) 5 . W N 2AR fviint) i
0.00 57.54 (45.57%) 126.28/|0.00 0.02 (0.04%) 57.54
E— O el
Ready
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A typical instrumentation workflow

Optimized measurement configuration

\/

Measurement
library

Instr. HWC

target
application

Score-P

Instrumented
executable

Instrumenter
compiler/linker

Source
modules

Mitglied der Helmholtz-Gemeinschaft

scorep_tea leaf b,

e_8x12_sum/profile.cubex <@rl

Summary

report

Report
postprocessing

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute ~ | | Absolute ~ | | Absolute v ]
[ vevric tree B caitree | [l Fiat view M system tree | Wi statists | Msu | 5
1.17e8 Visits (occ) || - ® 0.00 tea_leaf_baseline - ds
8633.39 Time (sec) ~ W 0.03 MAIN_ ~ O 0.00 node jrc1531 H
O 0.00 Minimum Inclusive Time (sec) » @ 7.53 tea_module.tea_init_comms ~ O 0.00 MPI Rank 0
@ 97.11 Maximum Inclusive Time (sec) » @ 0.27 !$omp parallel @tea_leaf.f90:45 ® 35.30 Master thread e
O 0 bytes_put (bytes) + @ 3.30 initialise_ W 35.28 OMP thread 1 g
O 0 bytes_get (bytes) - @ 0.00 diffuse_ ® 35.29 OMP thread 2
O 0 ALLOCATION_SIZE (bytes) » @ 0.00 timer_ B 35.29 OMP thread 3
O 0 DEALLOCATION_SIZE (bytes) » M 0.06 set_field_module.set_field # 35.28 OMP thread 4
O 0 bytes_leaked (bytes) » @ 0.01 timestep_module.timestep_ @ 35.29 OMP thread 5
0 0.00 maximum_heap_memory_allocated ~ W 0.75 tea_leaf module.tea_leaf W 35.28 OMP thread 6
@ 1.19e10 bytes_sent (bytes) » I 0.26 timer_ o 35.29 OMP thread 7
# 1.19e10 bytes_received (bytes) » ® 115.14 update_halo_module.update_halo_ W 35.29 OMP thread 8
» H 6.36 tea_leaf_kernel_cg_module.tea_leaf kernel_init_cg @ 35.29 OMP thread 9
» @ 20.78 tea_module.tea_allsum @ 35.29 OMP thread 10
» @ 0.76 tea_leaf kernel cheby module.tea leaf kernel ch M 35.30 OMP thread 11
~ M 1.24 tea_leaf kernel_cg_module.tea_leaf kernel solve » @ 427.03 MPI Rank 1
p 0. > 7 ~ O 0.00 node jrc1532
» [@ 426.92 MPI Rank 2
mp implici ea » @ 431.03 MPI Rank 3
L] 2 63 'somp \mpll(!t barrier @tea_leaf_cg.f90:200 ~ O 0.00 node jrc1533
~ M 2.43 tea_leaf kernel cg_module.tea_leaf kernel solve_ » [@ 422.41 MPI Rank 4
~ @ 2.01 'Somp paraliel @tea_leaf_cg.f90:234 » @ 430.27 MPI Rank 5
~ @ 3402.24 'somp do @tea_leaf cg.f90:247 ~ 0 0.00 node jrc1534
@ 6.36 !$omp implicit barrier @tea_leaf cg.f90:2¢ » @ 428.48 MPI Rank 6
M 2.72 !$omp implicit barrier @tea_leaf_cg.f90:257 » [@ 431.53 MPI Rank 7 -
i ~ W 2.04 tea leaf kernel_cg_module.tea | leaf kemel solve__ | ! !
‘ v ‘ e 0 All (96 elements) -
|ooo 8633.39 (100.00%) eauﬁl looo 3421.11 (39.63%) 36333_9] iooo 0.00 (0.00%) 3421 11‘
L i e
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A typical instrumentation workflow

Score-P

Optimized measurement configuration

\/

Instr.
target
application

Measurement
library

HWC

I
Summary

Instrumented
executable

Instrumenter
compiler/linker

Source

modules

Mitglied der Helmholtz-Gemeinschaft

CubeGUI-4.4.3: scorep_tea_leaf b.

e_8x12_sum/profile. cub:

report

Report
postprocessing

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute ~ | | Absolute ~ | | Absolute v ]
[ vevric tree B caitree | [l Fiat view M system tree | Wi statists | Msu | 5
1.17e8 Visits (occ) || - ® 0.00 tea_leaf_baseline - ds
9 Time (sec) ~ W 0.03 MAIN_ ~ O 0.00 node jrc1531 H
O 0.00 Minimum Inclusive Time (sec) » @ 7.53 tea_module.tea_init_comms ~ O 0.00 MPI Rank 0
@ 97.11 Maximum Inclusive Time (sec) » @ 0.27 !$omp parallel @tea_leaf.f90:45 ® 35.30 Master thread e
O 0 bytes_put (bytes) » @ 3.30 initialise_ W 35.28 OMP thread 1 g
O 0 bytes_get (bytes) - @ 0.00 diffuse_ ® 35.29 OMP thread 2
0 0 ALLOCATION_SIZE (bytes) » @ 0.00 timer. B 35.29 OMP thread 3
O 0 DEALLOCATION_SIZE (bytes) » M 0.06 set_field_module.set_field ® 35.28 OMP thread 4
O 0 bytes_leaked (bytes) » ® 0.01 timestep_module.timestep_ @ 35.29 OMP thread 5
0 0.00 maximum_heap_memory_allocated ~ W 0.75 tea_leaf module.tea_leaf ® 35.28 OMP thread 6
@ 1.19e10 bytes_sent (bytes) » ® 0.26 timer_ o 35.29 OMP thread 7
@ 1.19e10 bytes_received (bytes) » @ 115.14 update_halo_module.update_halo_ @ 35.29 OMP thread 8
» @ 6.36 tea_leaf_kernel_cg_module.tea_leaf kernel_init_cg @ 35.29 OMP thread 9 <
» @ 20.78 tea_module.tea_allsum & 35.29 OMP thread 10
» ® 0.76 tea_leaf kernel_cheby_module.tea_leaf kernel_ch W 35.30 OMP thread 11
~ M 1.24 tea_leaf kernel_cg_module.tea_leaf kernel solve » @ 427.03 MPI Rank 1
0:186 ~ 0 0.00 node jrc1532
» [@ 426.92 MPI Rank 2
mp implici ea » @ 431.03 MPI Rank 3
L] z 63 'somp \mpll(!t barrier @tea_leaf_cg.f90:200 ~ O 0.00 node jrc1533
- M 2.43 tea_leaf_kernel cg_module.tea_leaf kernel_solve_ » @ 422.41 MPI Rank 4
~ ® 2.01 'Somp parallel @tea_leaf cg.f90:234 » @ 430.27 MPI Rank 5
~ @ 3402.24 'somp do @tea_leaf cg.f90:247 ~ 0 0.00 node jrc1534
@ 6.36 !$omp implicit barrier @tea_leaf cg.f90:2¢ » @ 428.48 MPI Rank 6
M 2.72 !$omp implicit barrier @tea_leaf_cg.f90:257 » [@ 431.53 MPI Rank 7 -
- M 2.04 tea leaf_kernel cg module.tea_leaf_kernel_solve__ E
‘ v ‘ e 0 All (96 elements) -
|ooo 8633.39 (100.00%) aauﬁl looo 3421.11 (39.63%) 56333_9] iooo 0.00 (0.00%) 3421 11‘
[ i -

v
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Optimizing the first measurement for analysis

e Measurements might have a high overhead

or are too unwieldy to analyze

File Display Plugins Help

Absolute v Absolute v | Absolute
M system tree M Statistics

> M 1.32 machine juwelsbooster

M calitree El Flat tree

W 0.00 mo_util_sort_quicksort_int_
W 0.00 mo_util_sort_quicksort_int_
vl 0.00 mo_util_sort_quicksort_int_

B Metric tree
> M 4895.63 Time (sec)
W 9.38e8 Visits (occ)
B 1.63e+12 Bytes transferred (bytes)

pdoy  maiA wayshs

-

core-P

Scalable performance measurement
infrastructure for parallel codes

e Solution: Filter your measurements

e User adapter to select relevant regions
o Filter file to select recorded functions
e Adapter settings to enable / disable

features

v 0.00 mo_util_sort_quicksort_int_
-l 0.00 mo_util_sort_quicksort_int_
v 0.00 mo_util_sort_quicksort_int_
W 0.00 mo_util_sort_quicksort_int_
-l 0.00 mo_util_sort_quicksort_int
~ M 0.00 mo_util_sort_quicksort_int_
[ 0.00 mo_util_sort_quicksort_int_
-l 0.00 mo_util_sort_quicksort_int_
vl 0.00 mo_util_sort_quicksort_int_
W 0.00 mo_util_sort_quicksort_int_
B 0.00 mo_util_sort_quicksort_int

>0 0 MPI file operations (occ)

>l 396.41 Computational imbalance (sec)
O 0.00 Minimum Inclusive Time (sec)
M 611.95 Maximum Inclusive Time (sec)
B 3.39e9 CUDA Context 1 Memory (bytes)

Search for "COLLAPSE" callpath
identified a small number of highly

recursive functions
= Filter!

M 0.00 mo_util_sort_quicksort_int_

W 0.00 COLLAPSE

W 0.00 mo_util_sort_swap_int_
M 0.00 mo_util_sort_swap_int_
M 0.00 mo_util_sort_swap_int_
W 0.00 mo_util_sort_swap_int_
W 0.00 mo_util_sort_swap_int_
W 0.00 mo_util_sort_swap_int_
B 0.00 mo_util_sort_swap_int_
W 0.00 mo_util_sort_swap_int_
W 0.00 mo_util_sort_swap_int,
W 0.00 mo_util_sort_swap_int_
W 0.00 mo_util_sort_swap_int_
W 0.00 mo_util_sort_swap_int_

= nonma an int

wtil enrt e

All (20 elements)
4895.63] 0.00

1.32(0.03%) 1.32(100.00%) 1,32‘

0.00 4895.63 (100.00%) 4895.63 {0.00
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m

Using filters to optimize measurements core-

Scalable performance measurement
infrastructure for parallel codes

DOl 10.5281/zenodo.1240731

» Idea: Filter functions with low impact but high
) scorep-score -r profile.cubex

Ove rhead Estimated aggregate size of event trace: 1606MB
Estimated requirements for largest trace buffer (max_buf): 231MB
Estimated memory requirements (SCOREP_TOTAL_MEMORY): 235MB
(hint: When tracing set SCOREP_TOTAL_MEMORY=235MB to avoid intermediate flushes
. . . . or reduce requirements using USR regions filters.)
« Automatic filtering via scorep-score -g e |
flt type max_buf[B] visits time[s] time[%] time/visit[us] region
ALL 242,073,659 53,895,971 94.27 100.0 1.75 ALL
. . . USR 143,044,642 44,013,717 5.15 5:5 0.12 USR
. OMP 96,709,250 9,493,250 29.11 30.9 3.07 OMP
d Fllter Can be applled In tWO WayS- MPI 1,856,105 246,348 20.13 213 81.70 MPI
CoM 463,606 142,648 39.85 42::3 279.39 COM
SCOREP 56 8 0.02 0.0 2700.37 SCOREP

©
=
=
~

'$omp parallel @lulesh.cc:2748
CalcElemShapeFunctionDerivatives(double const*, double cons

o Runtime Via OMP 46,923,450 3,218,850 3.66 3:

USR 29,900,000 9,200,000 1.26
tx, double constx, double (*x) [8], doublex)

-
w
=)
=
~

USR 14,976,000 4,608,000 0.61 0.6 0.13 CalcElemVolume(double const*, double const*, double constx)
SCOREP FI LTERI NG FI LE_<file> OMP 14,023,100 2,147,050 13.79 14.6 6.42 1$omp implicit barrier @lulesh.cc:2748

— — — USR 11,870,300 3,652,400 0.43 0.5 0.12 Domain::fx(int)
USR 11,870,300 3,652,400 0.42 0.4 0.11 Domain::fy(int)
USR 11,870,300 3,652,400 0.40 0.4 0.11 Domain::fz(int)

. . . USR 8,970,000 2,760,000 0.28 0.3 0.10 Domain::delv_xi(int)

o C pl _t USR 8,970,000 2,760,000 0.27 0.3 0.10 Domain::delv_eta(int)

Om I e Ime Vla USR 8,970,000 2,760,000 0.26 0.3 0.09 Domain::delv_zeta(int)
USR 5,935,150 1,826,200 0.22 0.2 8.12 Domain::x(int)
USR 5,935,150 1,826,200 0.21 0.2 0.12 Domain::y(int)

scorep --instrument-filter=<file> [uTeshn:2660 Real_t& x(Index_t 1dx){ return mx[idx] ; )

UJ JULICH
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Verifying filters

m

core-P

Scalable performance measurement
infrastructure for parallel codes

DOl 10.5281/zenodo.1240731

o Example filter:

a 1420, a = - 4

) scorep-score -r -f initial_s

corep.filter profile.cubex

SCOREP_REGION_NAMES_BEGIN Estimated aggregate size of event trace: 509MB
Estimated requirements for largest trace buffer (max_buf): 95MB
Estimated memory requirements (SCOREP_TOTAL_MEMORY): 99MB
EXCLUDE (hint: When tracing set SCOREP_TOTAL_MEMORY=99MB to avoid intermediate flushes
or reduce requirements using USR regions filters.)
flt type max_buf[B] visits time[s] time[%] time/visit[us] region
MANGLED _Z14C31CE1€mVOlumePKdSB_Se_ - ALL 242,073,659 53,895,971 94.27 100.0 1.75 ALL
- USR 143,044,642 44,013,717 5:15 5:5 0.12 USR
. . - OMP 96,709,250 9,493,250 29.11 30.9 3.07 OMP
MANGLED _ZN6Domain2fxEi - WPI 1,856,105 246,348 20.13  21.3 81.76 MPI
= COoM 463,606 142,648 39.85 42.3 279.39 COM
= SCOREP 56 8 0.02 0.0 2700.37 SCOREP
[ tte ] * ALL 99,065,859 9,893,571 89.13  94.6 9.01 ALL-FLT
+ FLT 143,007,800 44,002,400 5.13 5.4 8.12 FLI
- OMP 96,709,250 9,493,250  29.11 30.9 3.07 OMP-FLT
SCOREP—REGION—NAMES—END - MPI 1,856,105 246,348  20.13 21.3 81.70 MPI-FLT
* CoM 463,606 142,648 39.85 42.3 279.39 COM-FLT
* USR 36,842 11,317 0.02 0.0 1.51 USR-FLT
H H S SCOREP 56 8 0.02 0.0 2700.37 SCOREP-FLT
* Result can be examined with
= OMP 46,923,450 3,218,850 3.66 3.9 1.14 !$omp parallel @lulesh.cc:2748
+ USR 29,900,000 9,200,000 1.26 1.3 0.14 CalcElemShapeFunctionDerivatives(double const*, double cons
f f ° f ° tx, double const*, double (%) [8], doublex)
+ USR 14,976,000 4,608,000 0.61 0.6 0.13 CalcElemVolume(double constx, double constx, double constx)
Sco rep -Sco re = < 1 1te r = 1 1e> - OMP 14,023,160 2,147,050 13.79 14.6 6.42 1$omp implicit barrier @lulesh.cc:2748
+ USR 11.870.300 3.652.400 0.43 0.5 0.12 Domain::fx(int)

l) JULICH
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A typical instrumentation workflow

Optimized measurement configuration

\/

Measurement
library

Instr. HWC

target
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Score-P

Instrumented
executable

Instrumenter
compiler/linker

Source
modules

Mitglied der Helmholtz-Gemeinschaft

scorep_tea leaf b,

e_8x12_sum/profile.cubex <@rl

Summary

report

Report
postprocessing

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute ~ | | Absolute ~ | | Absolute v ]
[ vevric tree B caitree | [l Fiat view M system tree | Wi statists | Msu | 5
1.17e8 Visits (occ) || - ® 0.00 tea_leaf_baseline - ds
8633.39 Time (sec)| ~ W 0.03 MAIN_ ~ O 0.00 node jrc1531 H
O 0.00 Minimum Inclusive Time (sec) » @ 7.53 tea_module.tea_init_comms ~ O 0.00 MPI Rank 0
@ 97.11 Maximum Inclusive Time (sec) » @ 0.27 !$omp parallel @tea_leaf.f90:45 ® 35.30 Master thread e
O 0 bytes_put (bytes) + @ 3.30 initialise_ W 35.28 OMP thread 1 g
O 0 bytes_get (bytes) - @ 0.00 diffuse_ ® 35.29 OMP thread 2
O 0 ALLOCATION_SIZE (bytes) » @ 0.00 timer_ B 35.29 OMP thread 3
O 0 DEALLOCATION_SIZE (bytes) » M 0.06 set_field_module.set_field # 35.28 OMP thread 4
O 0 bytes_leaked (bytes) » @ 0.01 timestep_module.timestep_ @ 35.29 OMP thread 5
0 0.00 maximum_heap_memory_allocated ~ W 0.75 tea_leaf module.tea_leaf W 35.28 OMP thread 6
@ 1.19e10 bytes_sent (bytes) » I 0.26 timer_ o 35.29 OMP thread 7
# 1.19e10 bytes_received (bytes) » ® 115.14 update_halo_module.update_halo_ W 35.29 OMP thread 8
» H 6.36 tea_leaf_kernel_cg_module.tea_leaf kernel_init_cg @ 35.29 OMP thread 9
» @ 20.78 tea_module.tea_allsum @ 35.29 OMP thread 10
» @ 0.76 tea_leaf kernel cheby module.tea leaf kernel ch M 35.30 OMP thread 11
~ M 1.24 tea_leaf kernel_cg_module.tea_leaf kernel solve » @ 427.03 MPI Rank 1
p 0. > 7 ~ O 0.00 node jrc1532
» [@ 426.92 MPI Rank 2
mp ci ea » @ 431.03 MPI Rank 3
L] 2 63 'somp \mpll(!t barrier @tea_leaf_cg.f90:200 ~ O 0.00 node jrc1533
~ M 2.43 tea_leaf kernel cg_module.tea_leaf kernel solve_ » [@ 422.41 MPI Rank 4
~ @ 2.01 'Somp paraliel @tea_leaf_cg.f90:234 » @ 430.27 MPI Rank 5
~ @ 3402.24 'somp do @tea_leaf cg.f90:247 ~ 0 0.00 node jrc1534
@ 6.36 !$omp implicit barrier @tea_leaf cg.f90:2¢ » @ 428.48 MPI Rank 6
M 2.72 !$omp implicit barrier @tea_leaf_cg.f90:257 » [@ 431.53 MPI Rank 7 -
i ~ W 2.04 tea leaf kernel_cg_module.tea | leaf kemel solve__ | ! !
‘ v ‘ e 0 All (96 elements) -
|ooo 8633.39 (100.00%) eauﬁl looo 3421.11 (39.63%) 36333_9] iooo 0.00 (0.00%) 3421 11‘
L i e
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A typical instrumentation workflow
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Mitglied der Helmholtz-Gemeinschaft

traces

I
Summary

report

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute ~ | | Absolute ~ | | Absolute v ]
[ vevric tree B caitree | [l Fiat view M system tree | Wi statists | Msu | 5
@ 1.17e8 Visits (occ) || - 0.00 tea_leaf_baseline - ds
- W 0.03 MAIN__ ~ 0 0.00 node jrc1531 H
O 0.00 Minimum Inclusive Time (sec) » @ 7.53 tea_module.tea_init_comms ~ O 0.00 MPI Rank 0
@ 97.11 Maximum Inclusive Time (sec) » @ 0.27 !$omp parallel @tea_leaf.f90:45 ® 35.30 Master thread e
O 0 bytes_put (bytes) » @ 3.30 initialise_ W 35.28 OMP thread 1 g
O 0 bytes_get (bytes) ~ I 0.00 diffuse_ @ 35.29 OMP thread 2
O 0 ALLOCATION_SIZE (bytes) » @ 0.00 timer_ B 35.29 OMP thread 3
O 0 DEALLOCATION_SIZE (bytes) » M 0.06 set_field_module.set_field # 35.28 OMP thread 4
O 0 bytes_leaked (bytes) » @ 0.01 timestep_module.timestep_ @ 35.29 OMP thread 5
0 0.00 maximum_heap_memory_allocated ~ W 0.75 tea_leaf module.tea_leaf W 35.28 OMP thread 6
@ 1.19e10 bytes_sent (bytes) » ® 0.26 timer_ o 35.29 OMP thread 7
# 1.19e10 bytes_received (bytes) » ® 115.14 update_halo_module.update_halo_ W 35.29 OMP thread 8
» H 6.36 tea_leaf_kernel_cg_module.tea_leaf kernel_init_cg @ 35.29 OMP thread 9 <
» @ 20.78 tea_module.tea_allsum @ 35.29 OMP thread 10
» ® 0.76 tea_leaf kernel_cheby_module.tea_leaf kernel_ch M 35.30 OMP thread 11
-u Atea leaf_kernel_cg_module.tea_leaf kernel solve_ » @ 427.03 MPI Rank 1
9 15 6 ~ O 0.00 node jrc1532
) 87| » @ 426.92 MPI Rank 2
W 5.83 '$omp implicit barrier @tea_leaf_cg.f90:1¢ » @ 431.03 MPI Rank 3
® 2.63 !$omp implicit barrier @tea_leaf cg.f90:200 ~ O 0.00 node jrc1533
~ M 2.43 tea_leaf kernel cg_module.tea_leaf kernel solve_ » [@ 422.41 MPI Rank 4
~ @ 2.01 'Somp paraliel @tea_leaf_cg.f90:234 » @ 430.27 MPI Rank 5
~ @ 3402.24 'somp do @tea_leaf cg.f90:247 ~ 0 0.00 node jrc1534
@ 6.36 !$omp implicit barrier @tea_leaf cg.f90:2¢ » @ 428.48 MPI Rank 6
M 2.72 !$omp implicit barrier @tea_leaf_cg.f90:257 » [@ 431.53 MPI Rank 7 -
i ~ W 2.04 tea leaf kernel_cg_module.tea | leaf kemel solve__ | ! !
‘ v ‘ B 0 All (96 elements) -
|ooo 8633.39 (100.00%) eauﬁl looo 3421.11 (39.63%) 36333_9] iooo 0.00 (0.00%) 3421 11‘
L i e

v
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Generating event traces —MScore-P

Scalable performance measurement
infrastructure for parallel codes

DOl 10.5281/zenodo.1240731

e Event trace collection not enabled by default % SCOREP_ENABLE_TRACING=true mpiexec -np 8 ./lulesh2.@
° TO enab|e set Running problem size 3073 per domain until completion
J
Num processors: 8
SCOREP_ENABLE_TRACING=true '
Num threads: 2
% scorep-info config-vars )
SCOREP_ENABLE_PROFILING Total number of elements: 216000
Description: Enable profiling [...]
[...] .
SCOREP_ENABLE_TRACING Run completed:
Description: Enable tracing [...]
[...] :
SCOREP_FILTERING_FILE Elapsed time = 9.9 (s)
Description: A file name which contain the filter rules Grind time = 17.130709 (per dom)
[...]
SCOREP_HIP_ENABLE FOM = 466.99759 (z/s)
Description: HIP measurement features % 1s scorep-[YYYYMMDD]_[hhmm]_[suffix]
Type: Set
i ye ] ] ] o MANIFEST.md profile.cubex scorep.cfg
e Application run will create trace files in addition Craces def Craces ot
to profile
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Vampir

e Alternative and supplement to automatic
analysis

e Show dynamic run-time behavior
graphically at any level of detail

e Provide statistics and performance
metrics

e Timeline charts
o Show application activities and
communication along a time axis

e Summary charts

o Provide quantitative results for the
currently selected time interval

Mitglied der Helmholtz-Gemeinschaft 2026/05/27

Trace View - /home/frank/Traces/scs pbtsz44t ce/traces.otf2* - Vampi
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B OMP_PARALLEL
B oMP_SYNC
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Inspecting your traces

Trace View - /I s/LULE p-20241205_1625_225644366633281/traces.otf2* - Vamplir = Qi (i

File Edit Chart Filter Window Tools Help

EFms N BEEE Q@ T4 BELEFB o
0.795 s 0.796 s 0.797 s 0.798 s

0.799 s 0.800 s Accumulated Exclusive Time per Function
A 0 ms
main
MPI_Allreduce
1$omp implicit barrier @lulesh.cc:2748
1$omp parallel @lulesh.cc:2748

» Master thread:0

e S [ e W G L R e A £

»Master thread:1

EaSS s hitssasn e NN NG o VR Son I

»Master thread:2 ; D O®l S

e IS AT WOR SNBSS ) B | AR A

MPI_Waitall
» Master thread:3 < =
aster threa dly i 0 I1$omp for/do @lulesh.cc:782
Master thread:4 1$omp for/do @Iulesh.cc:1009
e S —) — S T, S| W !$omp for/do @lulesh.cc:1510

Master thread:5 CalcCourantConstraintForElems(Do...in&, int, int* double, double&)

CalcHydroConstraintForElems(Domaing&, int, int* double, double&)

Master thread:6

e e e o — | | 22 | —— 1$omp for/do @lulesh.cc:521

° ] 1$omp implicit barrier @lulesh.cc:2474

CommSend(Domaing, int, int, double...)(int), int, int, int, bool, bool)
1$omp implicit barrier @lulesh.cc:2253

Master thread:7

Master thread:0, Master thread:1, and 10 more..., Values of Metric "Message Data Rate" over Time

o 1,200 M ; ' : : ' ‘ 1$omp implicit barrier @Ilulesh.cc:2542
S 1,000 M I$omp for/do @Iulesh.cc:1618
? 800 M 1$omp for/do @lulesh.cc:1770
o 600 M 4 S s
g 400 M i i [l Application
= 200 M : , B Domain
‘ : [l Vionitor
All P i I VP!
rocesses 2 All Processes, Number of Messages per Message Size Il VP! Collective Communication
175 - b [l VPI Management
15.0 . MPI One-sided Communication
12.5 [l VIPI Point-to-point Communication
3* 1%2 o [l MPI Request Handling
5.0 [l ViPI Synchronization
2.5 W vpi-1/0
0.0 I ovP

@) JULICH
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A typical instrumentation workflow

Score-P

\/

Measurement
library

Instr. HWC

target
application

Optimized measurement configuration

Instrumented
executable

Instrumenter
compiler/linker

Source
modules
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traces

I
Summary

report

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute ~ | | Absolute ~ | | Absolute v ]
[ vevric tree B caitree | [l Fiat view M system tree | Wi statists | Msu | 5
@ 1.17e8 Visits (occ) || - 0.00 tea_leaf_baseline - ds
- W 0.03 MAIN__ ~ 0 0.00 node jrc1531 H
O 0.00 Minimum Inclusive Time (sec) » @ 7.53 tea_module.tea_init_comms ~ O 0.00 MPI Rank 0
@ 97.11 Maximum Inclusive Time (sec) » @ 0.27 !$omp parallel @tea_leaf.f90:45 ® 35.30 Master thread e
O 0 bytes_put (bytes) » @ 3.30 initialise_ W 35.28 OMP thread 1 g
O 0 bytes_get (bytes) ~ I 0.00 diffuse_ @ 35.29 OMP thread 2
O 0 ALLOCATION_SIZE (bytes) » @ 0.00 timer_ B 35.29 OMP thread 3
O 0 DEALLOCATION_SIZE (bytes) » M 0.06 set_field_module.set_field # 35.28 OMP thread 4
O 0 bytes_leaked (bytes) » @ 0.01 timestep_module.timestep_ @ 35.29 OMP thread 5
0 0.00 maximum_heap_memory_allocated ~ W 0.75 tea_leaf module.tea_leaf W 35.28 OMP thread 6
@ 1.19e10 bytes_sent (bytes) » ® 0.26 timer_ o 35.29 OMP thread 7
# 1.19e10 bytes_received (bytes) » ® 115.14 update_halo_module.update_halo_ W 35.29 OMP thread 8
» H 6.36 tea_leaf_kernel_cg_module.tea_leaf kernel_init_cg @ 35.29 OMP thread 9 <
» @ 20.78 tea_module.tea_allsum @ 35.29 OMP thread 10
» ® 0.76 tea_leaf kernel_cheby_module.tea_leaf kernel_ch M 35.30 OMP thread 11
-u Atea leaf_kernel_cg_module.tea_leaf kernel solve_ » @ 427.03 MPI Rank 1
9 15 6 ~ O 0.00 node jrc1532
) 87| » @ 426.92 MPI Rank 2
W 5.83 '$omp implicit barrier @tea_leaf_cg.f90:1¢ » @ 431.03 MPI Rank 3
® 2.63 !$omp implicit barrier @tea_leaf cg.f90:200 ~ O 0.00 node jrc1533
~ M 2.43 tea_leaf kernel cg_module.tea_leaf kernel solve_ » [@ 422.41 MPI Rank 4
~ @ 2.01 'Somp paraliel @tea_leaf_cg.f90:234 » @ 430.27 MPI Rank 5
~ @ 3402.24 'somp do @tea_leaf cg.f90:247 ~ 0 0.00 node jrc1534
@ 6.36 !$omp implicit barrier @tea_leaf cg.f90:2¢ » @ 428.48 MPI Rank 6
M 2.72 !$omp implicit barrier @tea_leaf_cg.f90:257 » [@ 431.53 MPI Rank 7 -
i ~ W 2.04 tea leaf kernel_cg_module.tea | leaf kemel solve__ | ! !
‘ v ‘ B 0 All (96 elements) -
|ooo 8633.39 (100.00%) eauﬁl looo 3421.11 (39.63%) 36333_9] iooo 0.00 (0.00%) 3421 11‘
L i e

v
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A typical instrumentation workflow

Optimized measurement configuration

\/

Measurement
library

Instr. HWC

target
application

"

Score-P

Instrumented
executable

Instrumenter
compiler/linker

Source
modules
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I
Summary

report

Event traces

Parallel trace
analysis

Trace analysis
report

Scalasca

Report
postprocessing

CubeGUI-4.4.3: scorep_tea leaf baseline_8x12 sum/profile.cubex <

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute ~ | | Absolute Absolute ]
[ vevric tree B caitree | [l Fiat view M system tree | Wi statists | Msu | 5
@ 1.17e8 Visits (occ) - [ 0.00 tea_leaf_baseline - ds
- W 0.03 MAIN__ ~ O 0.00 node jrc1531 H
O 0.00 Minimum Inclusive Time (sec) » @ 7.53 tea_module.tea_init_comms ~ O 0.00 MPI Rank 0
@ 97.11 Maximum Inclusive Time (sec) » @ 0.27 !$omp parallel @tea_leaf.f90:45 ® 35.30 Master thread e
O 0 bytes_put (bytes) » @ 3.30 initialise_ W 35.28 OMP thread 1 g
O 0 bytes_get (bytes) - @ 0.00 diffuse_ ® 35.29 OMP thread 2
O 0 ALLOCATION_SIZE (bytes) » @ 0.00 timer_ B 35.29 OMP thread 3
O 0 DEALLOCATION_SIZE (bytes) » M 0.06 set_field_module.set_field @ 35.28 OMP thread 4
O 0 bytes_leaked (bytes) » @ 0.01 timestep_module.timestep_ @ 35.29 OMP thread 5
0 0.00 maximum_heap_memory_allocated i 0.75 tea_leaf_module.tea_leaf_ W 35.28 OMP thread 6
@ 1.19e10 bytes_sent (bytes) » ® 0.26 timer_ o 35.29 OMP thread 7
@ 1.19e10 bytes_received (bytes) » @ 115.14 update_halo_module.update_halo_ @ 35.29 OMP thread 8
» @ 6.36 tea_leaf_kernel_cg_module.tea_leaf kernel_init_cg @ 35.29 OMP thread 9 <
» @ 20.78 tea_module.tea_allsum & 35.29 OMP thread 10
» ® 0.76 tea_leaf kernel_cheby_module.tea_leaf kernel_ch M 35.30 OMP thread 11
~ M 1.24 tea_leaf kernel_cg_module.tea_leaf kernel solve » @ 427.03 MPI Rank 1
- @ 1.69 'Somp paraliel @tea leaf c_ D 0.00 node jrc1532
Ddo @ 0:187] » @ 426.92 MPI Rank 2
W 5.83 'somp implicit barrier @lea leaf_cg.f90:1¢ » @ 431.03 MPI Rank 3
® 2.63 !$omp implicit barrier @tea_leaf cg.f90:200 ~ O 0.00 node jrc1533
- z 43 tea_leaf_kernel cg_module.tea_leaf_kernel solve_ » [@ 422.41 MPI Rank 4
W 2.01 'Somp paraliel @tea_leaf_cg.f90:234 » @ 430.27 MPI Rank 5
~ @ 3402.24 'somp do @tea_leaf cg.f90:247 ~ 0 0.00 node jrc1534
@ 6.36 !$omp implicit barrier @tea_leaf cg.f90:2¢ » @ 428.48 MPI Rank 6
M 2.72 !$omp implicit barrier @tea_leaf_cg.f90:257 » [@ 431.53 MPI Rank 7 -
i ~ W 2.04 tea leaf kernel_cg_module.tea | leaf kemel solve__ | ! !
‘ 0 ‘ = 0 All (96 elements)
|ooo 8633.39 (100.00%) eauﬁl looo 3421.11 (39.63%) 36333_9] iooo 0.00 (0.00%) 3421 11‘
L i e

v
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Scalasca Trace Tools scalasca ,

e Scalable trace-based performance analysis toolset for popular parallel programming paradigms

e Main idea: Automatic trace analysis

e Based on Score-P instrumentation and measurement system & Cube analysis report browser
e Reads event traces in OTF2 format, generated by Score-P
 Writes analysis reports in CUBE format, enriched with higher-level metrics

e Current focus: MPI, OpenMP (host-side), and (to a limited extend) POSIX threads

e Specifically targeting large-scale parallel applications
e Demonstrated scalability up to 1.8 million parallel threads

e Of course also works at small/medium scale

IJ JULICH
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Automatic trace analysis scalasca m,

» Automatic search for patterns of inefficient behavior (e.g., wait states)

» Classification of behavior & quantification of significance

» |dentification of delays as root causes of inefficiencies

Call
path

=
High-level

Low-level

Property

result

event trace
Location

e Guaranteed to cover the entire event trace
e Quicker than a manual/visual trace analysis

* Not necessarily a replacement, but rather a complement to assist in focusing a manual/visual analysis
o Parallel replay analysis exploits available memory & processors to deliver scalability

UJ JULICH
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How to use Scalasca? scalasca S

 Run your measurement with it:

SCOREP_TOTAL_MEMORY=<memory> scan -s -t mpiexec -np 8 ./lulesh2.0

e Post-measurement analysis:
mpiexec -np 8 scout.hyb traces.otf2

o Different variants depending on your application:
e MPI: scout.mpi
e OpenMP: scout.omp
e Hybrid: scout.hyb
 Requires same number of threads / ranks as your application

UJ JULICH
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Looking at enhanced profiles

CubeGUI-4.4.3: scorep_tea_leaf baseline_8x12 trace/trace.cubex

scalasca L
cube®

scalasca

<@jrill>

File Display Plugins Help
Restore Setting ~ Save Settings
Additional top-level lute ~ | | Absolute ~ | | Absolute |
metrics produced by the [HEarTEs B call tree Flat view B system tree | Ml statistics | M sunburst | Mpr | &
trace analysis... fi 0.00 Time (sec) - » I 0.00 timer_ - s
~ [0 0.00 Execution » W 0.04 set field module.set field_ ~ O 0.00 node jrc0280 =
» @ 0.00 timestep_module.timestep ~ O 0.00 MPI Rank 0
o = ~ @ 0.69 tea_leaf module.tea_leaf 87.44 Master thread o}
..plus additional wait- 4.64 Management » W 0.23 timer_ - 87.37 OMP thread 1 3
state metrics as part of .14 Synchronization » @ 47.37 update_halo_module.update F 87.34 OMP thread 2
the “Time” hierarch .00 Communication » 6.26 tea_leaf kernel_cg_module.tea_ 87.14 OMP thread 3
Yy 11.31 Point-to-point » @ 0.90 tea_module.tea_alisum_ 87.02 OMP thread 4
4.87 Late Sender » W 0.64 tea leaf kernel _cheby module. 87.33 OMP thread 5
0.26 Late Receiver ~ [ 0.21 tea_leaf kernel cg module.tea_ 87.34 OMP thread 6
3.59 Collective ~ @ 1.70 !$omp parallel @tea leaf cg. 87.26 OMP thread 7
01 0.00 Early Reduce 87.24 OMP thread 8
0O 0.00 Early Scan O 0.00 !$somp implicit barrier ¢ 87.26 OMP thread 9
O 0.00 Late Broadcast O 0.00 !'$omp implicit barrier @te 87.10 OMP thread 10
33.50 Wait at N x N [ ~ M 0.34 tea_leaf kernel cg module.tea_ 87.44 OMP thread 11
1.40 N x N Completion [ii] ~ [ 2.35 '$omp parallel @tea leaf cg. ~ O 0.00 MPI Rank 1
» O 0.00 One-sided m 3424.97 '$omp do @tea leaf ¢ 91.25 Master thread
» O 0.00 File I/O O 0.00 !'$omp implicit barrier @te 91.60 OMP thread 1
~ O 0.00 OpenMP ~ W 0.27 tea_leaf kernel cg module.tea_ 91.43 OMP thread 2
» @ 140.42 Management - ® 1.87 [$omp paraliel @tea_leaf cg. 91.59 OMP thread 3
- O 0.00 Synchronization 91.49 OMP thread 4
~ 0O 0.00 Barrier EI 0.00 !$omp implicit barrier @ 91.68 OMP thread 5
» O 0.00 Explicit O 0.00 '$omp implicit barrier @te 92.09 OMP thread 6
’ 112.95 Implicit > 1.19 tea_leaf kernel_module.tea_lea 91.39 OMP thread 7
» O 0.00 Critical » 0.26 field summary 91.39 OMP thread 8 =
» O 0.00 Lock APl = » [ 0.00 tea_module.tea finalize_ > ’
; — AnAn o~ ' 7 ) All (96 elements) d
[o.oo 8546.03 (89.07%) 9594.86| |o.oo 8479.74 (99.22%) 8546. 03| |o .00 0.00 (0.00%) 8479.74|
- @) JULICH
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Measuring GPU applications TScore-

Scalable performance measurement
infrastructure for parallel codes

e HIP & ROCm adapter for AMD GPUs
e CUDA adapter for NVIDIA GPUs

Ol 1

81/zenodo.1240

« APIl-specific adapters: scorep-hipcc

OpenMP, OpenACC, Kokkos, OpenCL, ... --offload-arch=gfx90a

Absolute - Absolute - Absolute (]
B Metric tree B Calltree [ElFlat tree W System tree | M Statistics §
- (] 0.000 Time (sec) : c machine LUMI-cpeAMD-24.03-rocm g
[ 14e6 Execution| - M 15.539 main 0.520 node nid005183 %]
[ 0.000 Overhead 5.769e4 MPI_Init 0.162 node nid005184 § a O u t

1.955e+10 Visits (occ) + W 0.089 parallel_() 0.163 node nid005185 ‘3" (]
-0 0 Bytes transferred (bytes) W 0.014 basic_string* __do_uninit_copy(char**, char**, basic_string*) 0.173 node nid005186 <

» O 8.574e+13 Point-to-point » @ 7134.817 initialise(parallel_&, vector const&) 0.172 node nid005187 o

» M 1.587e+12 Collective - W 37.759 hydro(global_variables&, parallel_&) 0.179 node nid005188 z

+ 0 0 One-sided W 7.312 timer() 0175 node nid005189 = o o o

» @ 8.574e+13 Undetermined » @ 3.185e5 timestep(global_variablesg&, parallel_&) 0.180 node nid005190 S
» O 0 MPI file operations (occ) » @ 7.435e4 PdV(global_variables&, bool) 0.161 node nid005191 3 e m a O r a 1 1 O n a m e r 1 C S
-0 0.000 Computational imbalance (sec) » @ 434.681 accelerate(global_variables&) 0.145 node nid005192 %-

» @ 5.594e5 Overload - W 8.202 flux_calc(global_variables&) » @ 0.153 node nid005193 )

» 0 2.480e5 Underload - @ 17.994 flux_calc_kernel(int, int, int, int, double, Buffer2D&, Buffer2D&, Buffer2D&, Buffer2D&, Buffer2Dg&, Buffe » [ 0.158 node nid005194

O 0.000 Minimum Inclusive Time (sec) W 465 __hipPushCallConfiguration » @ 0.160 node nid005195

200.974 Maximum Inclusive Time (sec) B 4117 __hipPopCallConfiguration 0.165 node nid005196

O 0.000 HIP Host Memory (bytes) B 542.515 hipLaunchKernel (callee id=398) 0.183 node nid005197 C u b e r‘ e m a p 2 — S — d

5.917e9 HIP Context 0 Memory (bytes) - W 39.821 advection(global_variables&) 0.74 node nid005198

+ O 3.427e5 update_halo(global_variables&, int*, int) 0179 node nid005248 —

0.189 node nid005249
0183 node nid005250
0.195 node nid005251 > >

= scorep-<suffix>/profile.cubex
0198 node nid005253 .

0.207 node nid005254

0.210 node nid005255
0.219 node nid005256
0.226 node nid005257

0.231 node nid005258
0.226 node nid005277 ‘ u e r e m a ‘ l I e X
0.257 node nid005278 L]

» W 618.227 advec_cell_driver(global_variablesg, int, int, int)
- @ 29.085 advec_mom_driver(global_variablesg, int, int, int, int)
- ® 228.643 advec_mom_kernel(int, int, int, int, Buffer2D&, Buffer2D&, Buffer2D&, Buffer2D&, Buffer2D&, Buffer
W 69.398 __hipPushCallConfiguration
W 62.628 __hipPopCallConfiguration
W 896.197 hipLaunchKernel (callee id=440)
» @ 231158 reset_field(global_variables&)
» @ 1.319e4 field_summary(global_variablesg&, parallel_&)
» M 4.761 finalise(global_variables&)
W 287.680 MPI_Finalize
] 0.000 PER PROCESS METRICS
- [J 0.000 KERNELS

EEEENEEEER

W 8.130 void clover:par_ranged2d_kernel<build_fi a:' ):: ’rnt |nt)#1)>(clcver :Range2d, bui 0.248 node nid005279
| | 0.240 node nid005280
| ] 0.247 node nid005281
| | ::{lambda(int, int)#4}>(clover::Range2d, bt » [ 0.256 node nid005282
- 0015 void clover::par_| ranged1d kemel<bu|ld it |_vari: (int)#1}> (clover::Rangeld, build_fit » [ 0.258 node nid005283
W 0.015 void clover::par_rangedid_kernel<build_fi ari. "' int)#2}>(clover::Rangeld, build_fi » [ 0.262 node nid005285
W 0.015 void clover::par_ranged1d_kernel<build_field(global_\ vanables&) :{lambda(int)#3}>(clover::Range1d, build_fi + @ 0.273 node nid005286

. a8 ® 0.011 void clover::par_ranged1d_kernel<build_fi |variables&):: )#4}>(clover::Rangeld, bu\ld_frlu All (12288 elements)

0.00 1.31e6 (100.00%) 1.31e6| I0.00 682.56 (0.05%) 1.37e6| 0.00

[ = e

Ready
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What will be coming?
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Fully rewritten CUDA adapter

e Replaces old CUDA adapter, based on CUDA 4.0
e Based on CUDA 11.6, ready for new features

Benefits

e Reduction in overhead
e Removal of pitfalls due to old CUDA

versions

build

@ cuda-11-6
cuda-11-7
cuda-12-0
cuda-12-1

cuda-12-2

cuda-12-4
cuda-12-5
cuda-12-6
cuda-12-8

o
©
()
o
© cuda-12-3
()
©
()
()
© cuda-12-9
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Scalabl
infrastr

e performance measurement
ucture for parallel codes

Eile Display Plugins Help

|esaua9  salbojodol  malp W3sAS

Absolute - Absolute - Absolute
B Metric tree ECall tree EIFlat tree HSystem tree ®Statistics
7 » Il 8000 void propagateT(double*, const double*) “ -0 - machine Linux
81.10 Time (sec) [l 1.20e4 void bcT(double*, double*) -] - switch jpbit-001-12
[J 0.00 Minimum Inclusive Time (sec) [l 1.20e4 void collideT(double*, const double*, int) -[J - switch jpbit-001-11-02
W 9.93 Maximum Inclusive Time (sec) -l 4000 void propagateCollideB(double*, const double*, long int) -] - node jpbot-001-17.jupiter.internal
[J 0 bytes_put (bytes) -l 4000 void __ device_stub_ Z17propagateCollideBPdPKdI(double
[[] 0 bytes_get (bytes) M 4 cuModuleGetFunction »[] 0 CUDA Context 1
O 0 io_bytes_read (bytes) | 4000 culaunchKernel (callee id=181)4 »J 0 CUDA Device 1
[J 0 io_bytes_written (bytes) B 8 spectime_final ] 0 CUDA Device 2
9.82e8 bytes_sent (bytes) W 8 MPI_Finalize »[J 0 CUDA Device 3
9.82e8 bytes_received (bytes) B 8 cuCtxGetApiVersion ] 0 MPI Rank 0
W 5348.00 CUDA Memory (bytes) W 8 cuDevicePrimaryCtxReset »[J 0 MPIRank 1
1.52e8 allocation_size (bytes) [J 0 PER PROCESS METRICS »[J 0 MPI Rank 2
[ 1.50e8 deallocation_size (bytes) -[J 0 KERNELS »[J 0 MPI Rank 3
[J 0 bytes_leaked (bytes) »l 8000 propagateCollideBulk(double*, double const*, long) -[J - node jpbot-001-18.jupiter.internal
1.92e7 maximum_heap_memory_allocated (bytes) W 8000 pack_right(double*, double*) (caller id=81, blocks per grid= [ 0 CUDA Device 0
W 8000 unpack_left(double*, double*) (caller id=100, blocks per gri »[J 0 CUDA Device 1
jupiter-compute-2025-gcc- 4 Name CUDA Device 0 W 8000 propagateCollideL(double*, double const*, long) (caller id=: ] 0 CUDA Device 2
mpich Description W 8000 pack_left(double*, double*) (caller id=85, blocks per grid=2 [ 0 CUDA Device 3
eSOy — B 8000 unpack_right(double*, double*) (caller id=104, blocks per g » @ 1000 MPI Rank 4
jupiter-compute-2025-nvhpc- = W 8000 propagateCollideR(double*, double const*, long) (caller id= ] 1000 MPI Rank 5
mpich Attributes W 4000 propagateCollideT(double*, double const*, long) (caller id=: [ 1000 MPI Rank 6
) ComputaERPablity o B 4000 propagateB(double*, double const*) (caller id=119, blocks » @ 1000 MPI Rank 7
jureca-dc-compute-2025- 5 ECC enabled. 1 W 4000 bcB(double*, double*) (caller id=122, blocks per grid=3, thi
clang-mpich :':;;’a“g‘l': '""'““I‘P‘ shared memory 233472 W 4000 collideB(double*, double const*, int) (caller id=125, blocks §
per multiprocessor, in bytes. h N
Maximum amount of shared memory 49152 W 4000 unpack_top(double*, double*) (caller id=77, blocks per grid
jureca-dc-compute-2025-gce- o it canbeasslgned o a blockln W 4000 pack_top(double*, double*) (caller id=65, blocks per grid=3
mpich Maximum grid dimensions (XYZ) 2147483647, 65535, 65535 B 4000 propagateT(double*, double const*) (caller id=167, blocks f
) e or o2 i reaistars T 69536 W 4000 bcT(double*, double*) (caller id=170, blocks per grid=3, thr
jureca-dc-compute-2025- S Maximum number of blocks that can be 32 W 4000 collideT(double*, double const*, int) (caller id=173, blocks f
nvhpc-mpich ;ir:::v:?'::‘a multiprocessor at any W 4000 propagateCollideB(double*, double const*, long) (caller id=
Maximum number of registers that can 65536 W 4000 pack_bot(double*, double*) (caller id=161, blocks per grid=
jureca-dc-login-fetch-scorep [ » i e e TG B 4000 unpack_bot(double*, double*) (caller id=165, blocks per gri
Te—— 3l {0 >~ All (120 elements) =
0 8.46e5 (100.00%) 8446e5| |o 4000 (0.47%) 8.46e5‘ ‘o 4000|
E—— 3 3
Ready
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Fully rewritten ROCm adapter —MScore-P

Scalable performance measurement
infrastructure for parallel codes

e Eventually replaces HIP adapter, available since Score-P v8.0
e Based on ROCprofiler-SDK v1.0+

Benefits

e Streamlining of GPU adapters

e Switch to new interface, allowing
to add new features in v11.x

test

@ zam226-gfx1101 6 @ zam226-gfx1101: [5.7.0]
® zam226-gfx1101: [6.1.2]
© zam226-gfx1107: [6.3.0]
® zam226-gfx1101: [6.4.0]
@ zam226-gfx1101: [7.0.0]

Q) Q) Q) @) @) @

® zam226-gfx1101: [7.2.0]
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XRay compiler instrumentation S core-P
S(;alable performance measurement
. infrastructure for parallel codes
e Thanks to work / research by Sebastian Kreuzer & Paul Adelmann @ TUDa "
e Yet another compiler instrumentation option, but very powerful
e Unfortunately no Fortran support...
2 zgg?zsr?n_)c};n?jmi:i?f}r}gtr'_map ./a.out % ‘ E?&gésiﬁgi
./a.out: file format elfb4-x86-64
igitﬁggz: Size VMA LMA File off Algn A RUNTIME-ADAPTABLE
10 xray_instr_map 000866cE 00680HOO000EAeFd0 00AHOO000BAAeFd0 00BOefdd 2%*0 INSTRUMENTATION BACK-END
CONTENTS, ALLOC, LOAD, READONLY, DATA FOR SCORE-P
$ ./a.out

$ cube_calltree scorep-20260421_1518_276293092750324/profile.cubex

Reading scorep-20260421_1518_276293092750324/profile.cubex ... done.
a.out

+ main

| + foo

| + bar

| | + foo

Benefits

e Enables compiler instrumentation on CCE 20.0+

XRay for Score-P

Sebastian Kreutzer, Paul Adelmann, Christian Bischof

Scientific Computing, TU Darmstadt
{sebastian.kreutzer, christian.bischofj@tu-darmstadt.de
paul.adelmann@stud.tu-darmstadt.de

e Significantly lower overhead than __cyg_profile_func when filtering

e \Widely available (in LLVM-based compilers)
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External contributions via GitLab

e November 2022: Score-P mirror published on public GitLab

o Only mirroring master and release branches
e Soon: Acceptance of external contributions via merge requests

on public GitLab

—roCore-

Scalable performance measurement
infrastructure for parallel codes

4
&
&5
/>

A

FE O

C

“ Why GitLab Pricing Explore

Project

Score-P
Manage
Plan
Code
Build
Deploy
Monitor

Analyze

[ % gitlab.com/score-p
Q Search or go to

----- The Score-P Project 4 Score-P

5 J# Score-P @

¥ master v  scorep

U Cl: Add support for merge request pipelines e+
22,

Christian Feld authored 21 hours ago

> Name Last commit
B3 .gitlab Amend 9c0e51b7 Ship and install REUSE...
EJLICENSES XRay: Port LLVM XRay interface header f...

E3 build-backend Add new ROCm adapter.

B3 build-config Revert "spdx: Exclude all future compiler..
B3 build-frontend copyright: Add SPDX tags to .git* files
B3 build-gcc-plugin Build: Improve help description for comp...
B3 build-includes XRay: Port LLVM XRay interface header f
B3 build-libwrap copyright: Add SPDX tags to .git* files

B3 build-llvm-plugin copyright: Add SPDX tags to .git* files

(]

Overview 0

Try fork CI

%o Merged Jan André Reuter requested to merge mr-ci [[) into master 1week ago
Commits 13 Pipelines ' 5

Intent and impact

Copyright/License SPDX tags

Conformity
. Changelog
Find file Documentation
CITATION.cff
d034683c

EO

Obey libtool oddities
INSTALL
Tools' --help for doxygen (see rule doc/doxygen-user/main.dox )

The following commits must not appear in history:

merge commits

fixup commits

apply suggestions commits
fix/please beautifier/whitespace hook commits
update ChangeLog commits

®

Changes 4

\ Merge request pipeline #2533588375 canceled
Merge request pipeline canceled for 1alaff77 21hours ago ()

Try out Cl changes in fork. If this works in a MR, merge to master in this fork to test creating a MR once the changes have landed.

Stage: Check

@ hbeautifier-check
bsd-license-check

config.h-check

(V)
(]
@ signed-off-by-check
o

spdx-tags-check

@ -

Edit

Assignee

@ Jan André Reuter

0 Reviewers

None - assign yourself

Labels
None

Milestone
None

Q

Q

ime spent

Q) @

Q

Edit

Edit

Edit

Edit

&
2 weeks ago
7 months ago

7 months ago

@ CONTRIBUTING

Created on
November 21, 2022
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—HScore-P

Scalable performance measurement
infrastructure for parallel codes

What am | working on?

l) JULICH
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My work topics _
SANVIDIA. O MP coreP
CUDA. PENIVIF

e Improve CUDA support e Support for OpenMP Tools Interface
e Add & investigate support for features o “Finish” host-side callbacks
o CUDA Graphs, Sync, Unified Memory, o Support accelerator events
e Join OpenMP Tools calls
o More efficient event collection e Investigate compiler support & report / fix
e [nteraction with OpenMP, OpenACC, iIssues
Kokkos, ...

Compilers and Platforms

e Compiler instrumentation
e Investigate compiler (IBM, CCE, ...) feature support
e Maintenance of existing compiler instrumentation (e.g. LLVM IR Plug-In)

l) JULICH
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More info about Score-P

Score-P with Arm(s) around the world...

Authors: Christian Feld, Gregor Corbin Brian J.N. Wydie Authors Info & Claims

=

SCA/HPCA!

RESEARCH-ARTICLE | & FREE ACCESS | @ @® X in & f

WS '26: Proceedings of the Supercomputing Asia and International Conference on High Performance Computing

io

acificR n Workshops
Pages 100 - 109 « https://doi.org/10.1145/3784828.3785348

Published: 25 January 2026 Publication History M) Check for updates

m

core-P

Scalable performance measurement
infrastructure for parallel codes

TECHNOLOGY AND CODE article

Front. High Perform. Comput., 24 March 2026
Sec. Architecture and Systems

Volume 3 - 2025 | https://doi.org/10.3389/fhpcp.2025.1709051

The Score-P performance tools
ecosystem

Alexandru Calotoiu 2 Gregor Corbin 1

&
@ Christian Feld 1*

Markus Geimer ! [ M | Marc-André Hermanns 3

9 Bernd Mohr !

M ) Mikhail Zarubin 4

Maximilian Knespel 4

Jan André Reuter ! [ M M l* +10 more

1. Julich Supercomputing Centre, Forschungszentrum Julich GmbH, Julich, Germany
2. Scalable Parallel Computing Laboratory, Department of Computer Science, ETH Zurich, Zurich
Switzerland See more

Mitglied der Helmholtz-Gemeinschaft 2026/05/27
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Feicis!

{ Future Generation Computer Systems
EVIER Volume 162, January 2025, 107472 o

15+ years of joint parallel application
performance analysis/tools training with
Scalasca/Score-P and Paraver/Extrae toolsets

Brian J.N. Wylie @ & &, Judit Giménez b<®  Christian Feld @, Markus Geimer @, Germdn Llort ®,
Sandra Mendez ®, Estanislao Mercadal ®, Anke Visser ¢, Marta Garcia-Gasulla ?

Show more v

+ Addto Mendeley & Share %9 Cite

https://doi.org/10.1016/j.future.2024.07.050 2 Get rights and content 2

Under a Creative Commons license 7 ® Open access
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Obtain our software and get in contact

e Visit our web page: . Support:

score-p.org | scalasca.org support@score-p.org

e Check out our public Score-P GitLab mirror: scalasca@fz-juelich.de
gitlab.com/score-p/scorep

e Join our Matrix User Group:
matrix.to/#/#score-p-user-group:hpc.rwth-aachen.de

e Available on several different platforms:

e (6)
- &

& Ubuntu

ppa:score-p/releases

&) JULICH
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https://score-p.org
https://gitlab.com/score-p/scorep
mailto:support@score-p.org

THANKS FOR YOUR ATTENTION!
QUESTIONS?

/.

JULICH
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More info about our tools & development N

Cl infrastructure

'—:k “ v, E i Yt — -

EASE YOUR LIFE WITH CICD, KIND OF

core-P

Scalable performance measurement
infrastructure for parallel codes

Workshop Hands-On

VI-HPS-TW46 (Karolina@IT4I)
Hands.on with Scalasca toolset

Cube Yo be channel

A Setting
e

| T
| M

Mitglied der Helmholtz-Gemeinschaft

Score-P on Helmholtz.Software (incl. references)

"I | Score-P provides insight into massively parallel HPC applications, their

Score-P

communication, synchronization, I/0, and scaling behaviour to pinpoint

2026/05/27

JULICH

Forschungszentrum

performance bottlenecks and their causes.
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https://www.youtube.com/watch?v=DoTe1lcIAME
https://wylie1.pages.jsc.fz-juelich.de/perf-analysis-hands-on/
https://www.youtube.com/@scalascacube3343/featured
https://helmholtz.software/software/score-p
https://helmholtz.software/software/score-p

