PERFORMANCE ANALYSIS IN A NUTSHELL
HANDS ON WITH SCORE-P, SCALASCA, AND VAMPIR
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TUTORIAL EXERCISE OBJECTIVES

w Familiarise with usage of VI-HPS tools

wcompl ementary toolsdé capabilities & interoperabild:]
w Prepare to apply tools productively to your applications(s)
w Exercise is based on a small portable benchmark code

w unlikely to have significant optimisation opportunities

w Optional (recommended) exercise extensions
w analyse performance of alternative configurations

w investigate effectiveness of system-specific compiler/MPI optimisations
and/or placement/binding/affinity capabilities

w investigate scalability and analyse scalability limiters
w compare performance on different HPC platforms
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PERFORMANCE ANALYSIS STEPS

w 0.0 Reference preparation for validation
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COMPILER AND MPI MODULES (LEVANTE)

w Select modules for the Intel + OpenMPI tool chain

% module load intel -oneapi - compilers/2022.0.1 -gcc-11.2.0

% module load  openmpi /4.1.2 -intel -2021.5.0
Should already been done on login

w Copy tutorial sources to your HOME directory

% cd $SHOME
% tar zxvf /home/k/k203166/NPB3.3 - MZ MPI.tar.gz

% cd NPB3.3 - MZ MPI
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NPB-MZ-MPI SUITE

w The NAS Parallel Benchmark suite (MPI+OpenMP version)
w Available from:
http://www.nas.nasa.gov/Software/NPB
w 3 benchmarks in Fortran77
w Configurable for various sizes & classes
w Move into the NPB3.3-MZ-MPI root directory

% Is
bin/  common/ jobscript /  Makefile README.install SP- MZz/
BT-MZ/ config / LU -MZ/ README README .tutorial sys/

w Subdirectories contain source code for each benchmark
w plus additional configuration and common code

wThe provided distribution has already been configur
more of the benchmarks

w but config/make.def may first need to be adjusted to specify appropriate compiler flags
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NPB-MZ-MPI/ BT. CONFIG/MAKE.DEF

# SITE - AND/OR PLATFORMSPECIFIC DEFINITIONS.

#

H e e e

H e e e

# Configured for generic MPI with GCC compiler

H e e

;éOPENMP = ]: fopenmp # GI-CC co{npiler Uncomment COMPILER flags
PENMP = - fopenmp # Intel compiler according to current environment

.

e
MPIF77 = mpiifort Default (no instrumentation)

# Alternative variants to perform instrumentation

Hint: uncomment a compiler
wrapper to do instrumentation

- 4 JULICH

#MPIF77 = scorep -- user  mpiifort
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BUILDING AN NPB-MZ-MPI BENCHMARK

% make

NAS PARALLEL BENCHMARKS 3.3
MPI+OpenMP Multi - Zone Versions =
F77 =

To make a NAS multi - zone benchmark type

make <benchmark - name> CLASS=<class> NPROCS=< nprocs >

where <benchmark -name > btsmz, Wi-mzo, or -M®Pp
<cl ass> I's AnSo, AWoO, AAO through
<nprocs > IS number of processes
[...]
kkkkkkkkkkkkkkkkkkkkhkkkkhkkkkkkkkkkkkkkkkkkkkhkkkkhkkkkhkkkkkkkkkkk
* Custom build configuration is specified in config /make.def *
* Suggested tutorial exercise configuration for Levante : *
* make bt - mz CLASS=C NPROCS=28 *

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
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BUILDING AN NPB-MZ-MPI BENCHMARK

w Specify the benchmark
% make bt - mz CLASS=C NPROCS=28

make[1 ]: Entering directory ‘BT - MZ configuration
make[2 ]. Entering directory sys ' i
cC -0 setparams setparams.c -Im w benchmark name:
make[2]: Leaving directory sys bt-mz, lu-mz, sp-mz
.Isys/  setparams Dbt-mz 28C
make[2]: Entering directory BT -MZ w the benchmark class
[npélf]77 -g -c  -03 -fopenmp bt.f (S, W. A B, C.D. E):
mpif77 -g -c -0O3 ifopenmp mpi_setup.f CLASS=C
cd ../common; mpif77 -g -c -0O3 -fopenmp print_results.f
cd./ common; mpif77 -g -c -0O3 -fopenmp timers.f w the number of MPI
m_p!f_77_ -g - 03 - fopenmp _ -0./ bin/bt -mz_B.8 bt.o _ processes:
initialize.o exact_solution.o exact_rhs.o set_constants.o adi.o
rhs.o zone_setup.o X _solve.o vy solve.o exch_gbc.o  solve_subs.o NPROCS=28
z solve.o add.o error.o verify.o mpi_setup.o  ../common/ print_results.o
../ common/timers.o
make[2]: Leaving directory ‘BT -MZ : .
Built executable ./ bin/bt -mz_C.28 Shortcut: % make suite
make[1]: Leaving directory ‘BT - MZ . ]
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NPB-MZ-MPI/ BT (BLOCK TRIDIAGONAL SOLVER)

wWhat does it do?

wSolves a discretized version of the unsteady, compressible Navier-Stokes equations in
three spatial dimensions

wPerforms 200 time-steps on a regular 3-dimensional grid
wlmplemented in 20 or so Fortran77 source modules

wUses MPI & OpenMP in combination
w28 processes each with 4 threads should be reasonable for 2 compute nodes of Levante

wbt-mz_C.28 should run in about 10 seconds with the Intel toolchain
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NPB-MZ-MPI/ BT REFERENCE EXECUTION

% cd bin | wCopy jobscript and

% cp ../ jobscript [/levante [/ reference.sbatch

% less reference.sbatch launch as a hvbrid

% sbatch -- account=kg0166 reference.sbatch y
MPI+OpenMP

% cat bt - mz <job_id >.out

NAS Parallel Benchmarks (NPB3.3 -MZ MPI) - BT- MZ MPI+OpenMP Benchmark appllcatlon
Number of zones: 8 x 8

Iterations: 200 dt : 0.000300

Number of active processes: 28

Use the default load factors with threads

Total number of threads: 112 ( 4.0 threads/process)

Time step 1
Time step 20
[...]
Time step 180
Time step 200
Verification Successful

Hint: save the benchmark output

(or note the run time) to be able to
BT- MZ Benchmark Completed. refer to it later
Time in seconds = 17.33 SUPERCOMPUTING
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INITIAL SCORE-P MEASUREMENT
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PERFORMANCE ANALYSIS STEPS

w 1.0 Program instrumentation
w 1.1 Summary measurement collection

w 1.2 Summary analysis report examination
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LOCAL INSTALLATION (LEVANTE)

wLatest/recent versions of Score-P and tools available via modules

wScore-P installation is toolchain specific

% mlintel - oneapi - compilers/2022.0.1 -gcc-11.2.0 openmpi /4.1.2 -intel -2021.5.0
% ml scorep /7.0 -intel -2021.5.0 cube/4.6 -gcc-11.2.0 scalasca /2.6 -gcc-11.2.0
% spack load vampir@10.0.2

% source/ home/k/k203166/ scorep.env

wCheck module avail scorep for alternate Score-P modules available

wCopy tutorial sources to your $HOME directory (should be done already)

% cd $HOME
% tar zxvf [/ home/k/k203166/NPB3.3 - MZ MPI.tar.gz
% cd NPB3.3 - MZ MPI
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NPB-MZ-MPI/ BT INSTRUMENTATION

#MPIF77 = mpif77
# Alternative variants to perform instrumentation
MPIF77 = scorep -- user mpif77

# This links MPI Fortran programs; usually the same as ${MPIF77}
FLINK = $(MPIF77)

Mitglied der Helmholtz-Gemeinschaft

wEdit config/make.def to
adjust build configuration

wModify specification of
compiler/linker: MPIF77

Uncomment the Score-P
compiler wrapper

specification
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NPB-MZ-MPI/ BT INSTRUMENTED BUILD

% make clean

% make bt - mz CLASS=C NPROCS=28
cd BT - MZ; make CLASS=B NPROCS=28VERSION=

bt.o initialize.o exact_solution.o exact_rhs.o set_constants.o
adi.o rhs.o zone_setup.o x_solve.o y solve.o exch_gbc.o \
solve_subs.o z solve.o add.o error.o verify.o mpi_setup.o  \
../common/ print_results.o ../common/ timers.o
Built executable ../l bin.scorep /bt -mz_C.28

make: Leaving directory 'BT -MZ o

make: Entering directory 'BT - MZ'

cd ../sys; CC -0 setparams setparams.c -Im

.Isys/  setparams bt-mz 28C

scorep -- user mpif77 -g -c -03 -qopenmp bt.f

[-]

cd ../common; scorep -- user mpif77 -g -c -03 -gopenmp timers.f

[..]

scorep -- user mpif77 -g 103 -qopenmp -0 ../ bin.scorep /bt -mz_B.28 \

\

Mitglied der Helmholtz-Gemeinschaft

wReturn to root directory
and clean-up

wRe-build executable using
Score-P compiler wrapper
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MEASUREMENT CONFIGURATION: SCOREP-INFO

% scorep -info config -vars -- full
SCOREP_ENABLE_PROFILING
Description: Enable profiling
[...]
SCOREP_ENABLE_TRACING
Description: Enable tracing
[...]
SCOREP_TOTAL_MEMORY
Description: Total memory in bytes for the measurement system
[...]
SCOREP_EXPERIMENT_DIRECTORY
Description: Name of the experiment directory
[...]
SCOREP_FILTERING_FILE
Description: A file name which contain the filter rules
[...]
SCOREP_METRIC_PAPI
Description: PAPI metric names to measure
[...]
SCOREP_METRIC_RUSAGE
Description: Resource usage metric names to measure
[... More configuration variables ...]

Mitglied der Helmholtz-Gemeinschaft

wScore-P measurements
are configured via
environmental variables
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SUMMARY MEASUREMENT COLLECTION

% cd bin.scorep
% cp ../ jobscript
% cat scorep.sbatch

/ levante / scorep.sbatch

# Score - P measurement configuration

export SCOREP_EXPERIMENT DIRECTORY=scorep bt - mz_sum
#export SCOREP_FILTERING_FILE=../ config / scorep.filt
#export SCOREP_METRI C_PAPI =PAPI _TOT_1I N
#export SCOREP_METRIC_PAPI_PER_PROCESS=PAPI L2 TCM
#export SCOREP_METRIC _RUSAGE=u_stime

#export SCOREP_METRIC_RUSAGE_PER_PROCES®& maxrss
#export SCOREP_TIMER= gettimeofday

# Run the application
mpiexec - n $SLURM_NTASKS ./ bt - mz $CLASS.$ PROCS

% sbatch T account=kg0166  scorep.sbatch

(@)

wChange to the directory
containing the new
executable before running
It with the desired

. Peanfigarafiancyc, ¢

wCheck settings

Leave these lines
commented out

for the moment

w Submit job
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SUMMARY MEASUREMENT COLLECTION

Use the default load factors with threads
Total number of threads: 112

Calculated speedup = 71. 69
Time step 1

[... More application output ...]

% less npb_btmz.o <job id >
NAS Parallel Benchmarks (NPB3.3 - MZ MPI)
>Benchmark
Number of zones: 8 x 8
Iterations: 200 dt : 0.000300
Number of active processes: 28

(

4.0

BT- MZ MPI+OpenMP \

threads/process)

Mitglied der Helmholtz-Gemeinschaft

wCheck the output of the
application run
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BT-MZ SUMMARY ANALYSIS REPORT EXAMINATION

% Is w Creates experiment directory
bt -mz_C.28 bt-mz <job_id >.out scorep_bt -mz_sum including

% Is scorep bt -mz_sum

MANIFEST.md profile.cubex scorep.cfg w A brief content overview

(MANIFEST.md)

w A record of the measurement
configuration (scorep.cfg)

w The analysis report that was
collated after measurement

(profile.cubex)
% cube scorep bt -mz_sum profile.cubex

[CUBE GUI showing summary analysis report] w Interactive exploration with Cube

AlliiE Reference results available:
C o p profilé.cubexd local system (laptop) '
usi scgb & o I mprove 1 es|

/home/k/k203166/  reference_results



CUBE

w Parallel program analysis report exploration tools
w Libraries for XML+binary report reading & writing
w Algebra utilities for report processing
w GUI for interactive analysis exploration

w Requires Qt4 &4.6 or Qt 5

w Originally developed as part of the Scalasca toolset

w Now available as a separate component

w Can be installed independently of Score-P,
e.g., on laptop or desktop

w Latest release: Cube v4.6 (April 2021)
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ube 4.1.1 livedv score

FIDpIyTpIngIp
Absolute v Absolute v | Absolute
[ Metric tre [ Call tree [ Flat view ﬂSytmt e [ Box Plot

[l 1.63e9 Visits £ [ 0.01 MAIN__ & [ - generic cluster
767.48 Time 0.82 mpi_setup_ = D 06 01 20
[ 0.00 Minimum Incl Tim [W 0.00 MPI_Bcast £+ [ - MPI Rank O
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[l 5.27e8 bytes_sent 0.00 zone_setup_ - [@ 3.70 CPU threa:
5.27e8 bytes_received +] 0.00 map_zones_ - @ 3.64 CPU threa:
[l 0.0 rts L [ 3.16 CPU threa:

d 0
d 1
d2
3 d3
[ o.0 B
+ 3 = . d 0
+ 111 @ 3.29 CPU thread 1
0.00 tim: @ 3.72 CPU thread 2
3. 3.62 CPU thread 3
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3] 39.91 ¢ omp t _rhs_ 3.84 CPU thread 0
1 [ 233.49 x 3.58 CPU thread 1
+ [ 239.34 y 3.66 CPU thread 2
& 0.07 z 3.33 CPU thread 3
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[ 100.67 !$o mp do @z_solve.f:52 Bl 3.87 CPU thread 0
[l 2.89 Ihsi 3.66 CPU thread 1
I |:| 57.70 bin 3,59 CPU thread 2
. 27.24 matv su 3.41 CPU thread 3
B 36.11 ma tmul

0.00 767.48 (100.00%) 767.48| [0.00 57.70 (7.52%) 767.48| [0.00 .
|

Note:
Binary packages provided for Windows & MacOS,
website in software/Cube-4x
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CUBE GUI (LEVANTE)

mailto: scalasca@fz-juelich.de

wRun remote (often convenient)
wstart X server (e.g., Xming) locally

wconnect to Levante with X forwarding
enabled

desk$ ssh 71X levante

Welcome to levante é

Levante $cd $PATH_TO_ BT

levante $ module load cube

levante $ cube ./ scorep_sum / profile.cubex

https://www.scalasca.org/scalasca/software/cube-4.x/download.html ‘ ‘ JULlCH

Mitglied der Helmholtz-Gemeinschaft

cubel®

scalasca

Alnstall & run local (recommended)

Ainstall Cube GUI locally on desktop
A binary packages available for MacOS & Windows and
externally provided by OpenHPC and various Linux
distributions
A source package available for Linux, requires Qt
A configure/build/install manually or use your favourite
framework (e.g. Spack or EasyBuild)

A copy .cubex file (or entire scorep directory) to
desktop from remote system
OR locally mount remote filesystem

A start cube locally

desk$ mkdir $HOMEmMmnt

desk$ sshfs [user@]remote.sys:[ dir ] SHOME/ mnt
desk$ cd SHOME/ mnt

desk$ cube ./ scorep_sum / profile.cubex
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ANALYSIS PRESENTATION AND EXPLORATION

w Representation of values (severity matrix)
on three hierarchical axes

w Performance property (metric) Call
w Call path (program location) 2 | path
w System location (process/thread) cé).
o
w Three coupled tree browsers /
L .
w Cube displays severities Location

w As value: for precise comparison
w As colour: for easy identification of hotspots
w Inclusive value when closed & exclusive value when expanded

w Customizable via display modes
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ANALYSIS PRESENTATION @) JULICH | &z

= cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex

File Display Topology Help
|Abso|ute

v| \Absolute
E Call tree Flat view

v| |Abso|ute v

[ Metric tree [E System tree |[§] Box Plot

What kind of
performance

metric?

1.63e9 Visits ~ | £l 0.01 MAIN__

767.48 Time

[ ] 0.00 Minimum Inclusive Time
48,58 Maximum Inclusive Time
5.27e8 bytes_sent

5.27e8 bytes_received

767.48 (100.00%) 767.48\ \o.oo

0.82 mpi_setup_

0.00 MPI_Bcast

0.00 env_setup_

0.00 zone_setup_

0.00 map_zones_

0.00 zone_starts_

0.00 set_constants_
5.02 initialize_

1.11 exact_rhs_

0.00 timer_clear_

3.67 exch_ghc_

0.04 adi_

39.91 compute_rhs_
L] 233.49 x_solve_
[ 239.34 y_solve_
0.07 z_solve_

s

Where is it in the
source code?

In what context?

£+ [ - generic cluster 2
Cr [] - i06r01c20

&t [ - MPI Rank O
— @ 3.81 CPU thread O
— [ 3.70 CPU thread 1
— [ 3.64 CPU thread 2
_ [ 3.16 CPU thread 3
= [ - MPI Rank 1
— [ 3.83 CPU thread 0
— [ 3.29 CPU thread 1
— [ 3.72 CPU thread 2
_ [ 3.62 CPU thread 3
= ] - MPI Rank 2
— [ 3.84 CPU thread 0
— [ 3.58 CPU thread 1
— @ 3.66 CPU thread 2
_ @ 3.33WPU thread 3

How Is it

distributed across
the processes/threads?



INCLUSIVE VS. EXCLUSIVE VALUES

wlnclusive

wInformation of all sub-elements aggregated into single value
wEXxclusive

wInformation cannot be subdivided further

int  foo()
{
4 int a;
{ a=1+1;
Inclusive < Exclusive bar();
a=a+1;
{ return a;
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SCORE-P ANALYSIS REPORT EXPLORATIE} JORENING-
VIEW) <

» cube 4.1.1 livedvd2: scorep-20120913 1740 557443655223384/profile.cubex
File Display Topology Help
‘Absolute v‘ ‘Absolute v‘ ‘Absolute v
[E Metric tree E Call tree Flat view [E System tree | [E] Box Plot
1.63e9 Visits B 1.63e9 MAIN__ B 1.63e9 generic cluster ]

767.48 Time

[ ] 0.00 Minimum Inclusive Time
48.58 Maximum Inclusive Time
5.27e8 bytes_sent

5.27e8 bytes received

| [ | | [ | | i |
0 1.63e9 (100.00%) 1.63e9| |0 1.63e9 (100.00%) 1.63e9| |0 1.63e9 (100.00%) 1.63e°
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» cube 4.1.1 livedvd2: scorep-20120913 1740 557443655223384/profile.cubex
File Display Topology Help
‘Absolute v‘ ‘Absolute v‘ ‘Absolute v
[E Metric tree E Call tree Flat view [E System tree | [E] Box Plot
1.63e9 Visits 767.48 MAIN__ ) 767.48 generic cluster )

767.48 Time

[] 0.00 Minimum Inclusive Ti
48.58 Maximum Inclusive Ti
5.27e8 bytes_sent

5.27e8 bytes received

Selecting the
shows total execution time

| [ | | [ | | i |
0.00 767.48 (100.00%) 767.48| |0.00 767.48 (100.00%) 767.48| |0.00 767.48 (100.00%) 767.48




EXPANDING THE SYSTEM TREE ‘J JULICH | &iteouune
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= cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex
File Display Topology Help
‘Absolute v‘ ‘Absolute v‘ ‘Absolute v
[ Metric tree E Call tree Flat view [E System tree | ] Box Plot
1.63e9 Visits -] 767.48 MAIN_ - &[] - generic cluster ]
767.48 Time Ct[]-i06r01c20
[ ] 0.00 Minimum Inclusive Time = - MPI Rank O
48,58 Maximum Inclusive Time — [ 48.58 CPU thread 0
5.27e8 bytes_sent — [ 47.56 CPU thread 1
5.27e8 bytes_received — [ 47.56 CPU thread 2

_ [ 47.56 CPU thread 3
= - MPI Rank 1

— [ 48.58 CPU thread 0
— @ 47.73 CPU thread 1
— [ 47.73 CPU thread 2
_ [ 47.73 CPU thread 3
= ] - MPI Rank 2

— [ 48.58 CPU thread 0
— [ 47.75 CPU thread 1

Distribution " B 47.75 CPU thread 2
of selected metric b o Py thread 3
for call path 8 45:00 ChU thread 1
by process/thread £ 45.00 CPU thread 5

| I ] | W | | I |
0.00 767.48 (100.00%) 767.48| 0.00 767.48 (100.00%) 767.48||0.00 767.48




File Display Topology Help
Absolute

[ Metric tree

EXPANDING THE CALL TREE

v | |Absolute
E Call tree Flat view

/.

= cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex

Absolute v
[E System tree || Box Plot

1.63e9 Visits
767.48 Time

48,58 Maximum Inclusive
5.27e8 bytes_sent
5.27e8 bytes_recaé

Distribution of selected
metric across the call tree

Collapsed: inclusive value
Expanded: exclusive value

[ ] 0.00 Minimum Inclusive Time

£+ Il 0.01 MAIN__

0.82 mpi_setup_

0.00 MPI_Bcast

0.00 env_setup_

0.00 zone_setup_

0.00 map_zones_

0.00 zone_starts_

0.00 set_constants_

5.02 initialize_

1.11 exact_rhs_

0.00 timer_clear_

3.67 exch_ghc_

0.04 adi_

39.91 compute_rhs_

L] 233.49 x_solve_

[]239.34 y solve_

0.07 z_solve_

=+ 0.04 !'$omp parallel @z_solve.f:43

O 100.67 !$omp do @z_solve.f:52

2.89 lhsinit_
57.70 binvcrhs_
27.24 matvec_sub_
36.11 matmul sub

(O H+H+

£t [ - generic cluster
Ct [ -i06r01c20

&+ ] - MPI Rank O
— ] 0.00 CPU thread 0
— [ ] 0.00 CPU thread 1
— [ ] 0.00 CPU thread 2
- []0.00 CPU thread 3
= - MPI Rank 1
— [ 0.00 CPU thread 0
— [ ] 0.00 CPU thread 1
— [ ] 0.00 CPU thread 2
- []0.00 CPU thread 3
= ] - MPI Rank 2
— [ 0.00 CPU thread 0
— [ ] 0.00 CPU thread 1
— [ ] 0.00 CPU thread 2
- []0.00 CPU thread 3
=+ ] - MPI Rank 3
- [@ 0.00 CPU thread 0
— [ ] 0.00 CPU thread 1
— [ ] 0.00 CPU thread 2
L[] 0.00 CPU thread 3

¥

‘0.00 767.48 (100.00%)

767.48\ \o.oo

0.01 (0.00%)

767.48\

0.01
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SELECTING A CALL PATH g

» cube 4.1.1 livedvd2: scorep-20120913 1740 557443655223384/profile.cubex
File Display Topology Help

Absolute v| |Absolute v| |Absolute v

[E Metric tree E Call tree Flat view
1.63e9 Visits CH [l 0.01 MAIN__

[E System tree | [E] Box Plot
[t [ - generic cluster

767.48 Time

Selection updates
metric values shown
In columns to the right

[ ] 0.00 Minimum Inclusive Time
48.58 Maximum Inclusive Time
5.27e8 bytes_sent

5.27e8 bytes received

0.82 mpi_setup_

0.00 MPI_Bcast

0.00 env_setup_

0.00 zone_setup_

0.00 map_zones_

0.00 zone_starts_

0.00 set_constants_

5.02 initialize_

1.11 exact_rhs_

0.00 timer_clear_

3.67 exch_gbc_

0.04 adi_

39.91 compute_rhs_

] 233.49 x_solve_

] 239.34 y_solve_

B 0.07 z_solve_

=t 0.04 !'$omp parallel @z_solve.f:43
Gt [ 100.67 !$omp do @z_solve.f:52
2.89 |hsinit_

] 57.70 binvecrhs_
27.24 matvec_sub_
36.11 matmul sub

&[] - i06r01c20

= [ - MPI Rank 0
— [ 3.81 CPU thread 0
— [ 3.70 CPU thread 1
— [ 3.64 CPU thread 2
_ [ 3.16 CPU thread 3
= - MPI Rank 1
— [ 3.83 CPU thread 0
— [l 3.29 CPU thread 1
— [l 3.72 CPU thread 2
_ [ 3.62 CPU thread 3
=+ L - MPI Rank 2
— 3.84 CPU thread 0
— [ 3.58 CPU thread 1
— [ 3.66 CPU thread 2
L 3.33 CPU thread 3
=+ [ - MPI Rank 3
— [ 3.87 CPU thread 0
— [ 3.66 CPU thread 1
— [ 3.59 CPU thread 2
_ [ 3.41 CPU thread 3

¥

‘0.00 767.48 (100.00%)

767.48\ \o.oo

57.70 (7.52%) 767.48‘

0.00 57.70
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SOURCE-CODE VIEW VIA CONTEXT MENU) JULICH | &5

Forschungszentrum CENTRE

- cube 4.1.1 livedvd2: scorep-20120913_1740_557443655223384/profile.cubex
File Display Topology Help
|Abso|ute v| |Abso|ute V| |Abso|ute v
[E Metric tree [E Call tree Flat view [E System tree | JB| Box Plot
1.63e9 Visits | = [ 0.01 MAIN__ CF [] - generic cluster =

767.48 Time

[ ] 0.00 Minimum Inclusive Time
48,58 Maximum Inclusive Time
5.27e8 bytes_sent

5.27e8 bytes received

0.82 mpi_setup_
0.00 MPI_Bcast
0.00 env_setup_
0.00 zone_setup_

&[] - i06r01c20
] - MPI Rank O
3.81 CPU thread 0
3.70 CPU thread 1
0.00 map_zones_ [l 3.64 CPU thread 2
0.00 zone_starts_ [ 3.16 CPU thread 3
0.00 set_constants_ -} [ | - MP| Rank 1

5.02 |n|t|aI|ze_ Called region > U thread 0
1.11 exact_rhs_ Expand/collapse > U thread 1
0.00 timer_clear_ _ p P Location U thread 2
: 3.67 exch_qgbc_ Hiding > Uthread 3 |-

0.04 adi_ Cut call tree 5 Source code 2
39.91 compute_rhs_ e - [ 3.84 CPU thread 0
] 233.49 x_solve_ Find items - [ 3.58 CPU thread 1
. - L] 239.34 y_solve_ Find Next — I 3.66 CPU thread 2
nght_CIICk opens B Og gf&"’e_ ' Clear found items El_ .MI%’.I3I3 CI;’(U3thread 3

.04 !'$omp parallg _ - an
context menu O 100.67 !$omp d RSV ALRAIPIEETS - @ 3.87 CPU thread 0
2.89 Ihsinit_ Min;‘max e — [0 3.66 CPU thread 1
157.70 binvecr — [@ 3.59 CPU thread 2
W 27.24 matvec sub

[ 3.41 CPU thread 3

| | ] | 36.11 matmul sub_ | | |
1l} 1 > 1

\o.oo 767.48 (100.00%) 767.48\ \o.oo 57.70 (7.52%) 767.48\ 0.00 57.70
[ b |

Shows the source code of the clicked item




SOURCE-CODE VIEW @) JULICH | &z

/home/geimer/Projects/Tests/NPB3.3-MZ-MPI/BT-MZ/solve_subs.f

implicit none H

double precision pivot, coeff, lhs
dimension |hs(5,5)
double precision c(5,5), r(5)

c Note:
This feature depends on file and line

pivot = 1.00d0/lhs(1,1)

o et | number qurmqtlon_prowded by the
lhs(1,3) = Ihs(1,3)*pivot mstrumentatlon, S It may not always
lhs(1,4) = lhs(1,4)*pivot .

Ihs(1,5) = Ihs(1,5)*pivot be available

c(1,1) = c(1,1)*pivot
c(1,2) = c(1,2)*pivot
c(1,3) = c(1,3)*pivot
c(1,4) = c(1,4)*pivot ~

O Read only Save Save as Font... H Close
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FLAT PROFILE VIEW g JULICH

Forschungszentrum

Select flat view tab,
expand all nodes,
and sort by exclusive value




