TAU Performance System® Hands-On
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Research Professor
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TAU: Quickstart Guide

Profiling:
MPI: % mpirun -np 16 tau exec -ebs ./a.out
* Pthread: $ mpirun -np 16 tau exec -T mpi,pthread -ebs ./a.out

* CUDA: % mpirun -np 16 tau exec -T cupti,mpi —-cupti -ebs ./a.out
* Score-P: % mpirun -np 16 tau exec -T scorep,mpi ./a.out
Analysis: % pprof -a -m | more; % paraprof (GUI)

Tracing:

°* Vampir: MPI: $ export TAU TRACE=1l; export TAU TRACE FORMAT=otf2
$ mpirun -np 16 tau exec ./a.out; vampir traces.otf2 &

* Chrome/Jumpshot: % export TAU TRACE=1l; mpirun -np 64 tau exec ./a.out

% tau treemerge.pl;
Chrome: % tau trace2json tau.trc tau.edf -chrome -ignoreatomic -o app.json

Chrome browser: chrome://tracing (Load -> app.json) or Perfetto.dev

e Jumpshot: tau2slog2 tau.trc tau.edf -o app.slog2; jumpshot app.slog2
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TAU Hands-On
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Hands-On Exercises on CoolMuc-2, LRZ

% ssh -Y loginid@lxloginéd.lrz.de

% 1ls /lrz/sys/courses/vihps/2024/material/tau/

workshop. tgz

% tar zxf /lrz/sys/courses/vihps/2024/material/tau/workshop.tgz

% cd workshop

% cat README

% cat handson. txt

% module use /lrz/sys/courses/vihps/2024/modulefiles/

% module load tau

% which tau exec
/lrz/sys/courses/vihps/2024/tools/tau/tau-2.33.2/x86 64/bin/tau exec
% which paraprof
/lrz/sys/courses/vihps/2024/tools/tau/tau-2.33.2/x86 64/bin/paraprof
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Hands-On Exercises on CoolMuc-2, LRZ

o @ hpckurs08@cm2login4:~/workshop 381

hpckurs@8@cm2login4d:~> 1s /lrz/sys/courses/vihps/2024/material/tau/

workshop.tgz

hpckurs@8@cm2login4:~> tar zxf /lrz/sys/courses/vihps/2024/material/tau/workshop.tgz
hpckurs@8@cm2login4:~> cd workshop

hpckurs@8@cm2login4:~/workshop> 1s

handson. txt README

hpckurs@8@cm2login4:~/workshop> cat README

This directory contains some example codes for use in the TAU workshop.

Please follow along the hands-on using the handson.txt file. Also,
we recommend reading the README file in each subdirectory and trying the
commands to generate and analyze the data.

1) NPB3.1 - MPI application
2) NPB3.3-MZ-MPI - hybrid MPI and OpenMP Fortran codes.

Please
cat handson.txt
http://tau.uoregon.edu

- Sameer Shende (sameer@cs.uoregon.edu)
hpckurs@8@cm21login4:~/workshop> cat handson.txt I
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Binary instrumentation with DyninstAPI
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Running NAS Parallel Benchmark BT

® O hpckurs08@cm2login4:...orkshop/NPB3.1/bin X1
(o)
) Cd WO rks hop/N PB3 u 1 ‘hpckur‘s@S@cleogln4 :~/workshop/NPB3.1/bin> cat reference.sbatch
#!/bin/bash
% make clean #SBATCH -o bt.%j.out
#SBATCH -e bt.%j.err
o #SBATCH -J bt-A
s Ma ke #SBATCH --clusters=cm2_tiny
o . #SBATCH --partition=cmZ_tiny
o) Cd b 1n #SBATCH --reservation=hhps1s24
#SBATCH --nodes=2
o #SBATCH --ntasks=16
s cat reference.sbatch AT e odect
#SBATCH --get-user-env
(o)
% sbatch reference.sbatch |sssc --tine-co:05:00

# Benchmark configuration (disable load balancing with threads)
mpiexec -n $SLURM_NTASKS bt.A.16

hpckurs@8@cm2login4:~/workshop/NPB3.1/bin> sbatch reference.sbatch
Submitted batch job 660933 on cluster cmZ_tiny
hpckurs@8@cm2login4 : ~/workshop/NPB3.1/bin> ||
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Using TAU'’s tau_run tool to instrument a binary with Score-P library

o @) hpckurs08@cm2login4:...orkshop/NPB3.1/bin 381

hpckurs@8@cmZ2login4:~/workshop/NPB3.1/bin> 1s

bt.660933.err bt.660933.out bt.A.16 reference.sbatch r.sh rt.sh select.tau tau.sbatch
hpckurs@8@cm21login4:~/workshop/NPB3.1/bin> module use /lrz/sys/courses/vihps/2024/modulefiles
hpckurs@8@cm21login4:~/workshop/NPB3.1/bin> module load tau

Loading tau/2.33.2

: openjdk/11.0.12_7 papi/6.0.0.1-intel2l vampir/10.4.2 qt/5.15.2 cubegui/4.8.2
hpckurs@8@cm2login4:~/workshop/NPB3.1/bin> which tau_run
/1rz/sys/courses/vihps/2024/tools/tau/tau-2.33.2/x86_64/bin/tau_run
hpckurs@8@cm2loging:~/workshop/NPB3.1/bin>
hpckurs@8@cm2loging:~/workshop/NPB3.1/bin> tau_run -T scorep ./bt.A.16 -o bt.1
./bt.A.16> Loading libTAUsh-intel-papi-mpi-pdt-scorep.so ...
hpckurs@8@cmZ2login4:~/workshop/NPB3.1/bin> 1s
bt.660933.err bt.660933.out bt.A.16 bt.i reference.sbatch r.sh rt.sh select.tau tau.sbatch

% tau_run —T scorep ./bt.A —0 bt.1

% Sbatch tau.sbatch

cd scorep.data

% Lls profile.cubex; cube profile.cubex &

o°
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Running the instrumented binary to generate Score-P profile data

hpckurs@8@cm2login4: ~/workshop/NPB3.1/bin> sbatch tau.sbatch

Submitted batch job 660935 on cluster cm2_tiny

hpckurs@8@cm2login4 : ~/workshop/NPB3.1/bin> 1s

bt.660933.err bt.660935.err bt.A.16 reference.sbatch rt.sh select.tau tau.sbatch.e660934
bt.660933.0ut bt.660935.0ut bt.i r.sh tau.sbatch tau.sbatch.o0660934
hpckurs@8@cm2login4:~/workshop/NPB3.1/bin> cd scorep.data

hpckurs@8@cm2login4: ~/workshop/NPB3.1/bin/scorep.data> 1s

MANIFEST.md profile.cubex scorep.cfg

hpckurs@8@cm2login4: ~/workshop/NPB3.1/bin/scorep.data> which cube
/1rz/sys/courses/vihps/2024/tools/cubegui/4.8.2/bin/cube
hpckurs@8@cm21ogin4 : ~/workshop/NPB3.1/bin/scorep.data> cube profile.cubex &

[1] 11659
e0e®

% CubeGUI-4.8.2: scorep.data/profile.cubex
File Display Plugins Help

Absolute ~ | | Absolute ~ | | Absolute Tl
e
E Metric tree E Call tree Flat tree System tree lﬂjenga Fett m Statistics Su | g
8.61e6 Visits (occ) <] |~ ® o.01bti - <l =
~ [ 0.04 taupreload_main = O - node i23r01c02503 2
O 0.00 Minimum Inclusive Time (sec) - 0.00 main [E 6.81 MPI Rank 0
40.56 Maximum Inclusive Time (sec) » 0.00 _libirc_set_cpu_feature 6.74 MPI Rank 1 -
O 0 bytes_put (bytes) 0.00 _libirc_get_cpu_feature [E 6.75 MPI Rank 2 L)
[ 0 bytes_get (bytes) » [ 0.03 for_rtl_init_ [E 6.79 MPI Rank 3 =
[ 0io_bytes_read (bytes) ~ [ 0.01 void MAIN_ () [{/dss/dsshome1/07/hpckurs08 @ 6.78 MPI Rank 4 a
[ 0io_bytes_written {bytes) 0.00 for_set_reentrancy 6.80 MPI Rank 5 1
[ 3.53e9 bytes_sent (bytes) » [0 179.10 void setup_mpi_() [{/dss/dsshome1/07/] [ 6.75 MPI Rank 6

3.53e9 bytes_received (bytes) 3 0.00 for_write_seq_fmt = 6.74 MPI Rank 7 o
3 0.00 for_open ~ O - node i23r01c02s04 2
4 0.00 for_write_seq_fmt_xmit 6.78 MPI Rank 8 [
0.01 MPI Bcast [@ 6.76 MPI Rank 9 o

4 0.00 void make_set_() [{/dss/dsshome1/07/hpc [E 6.76 MPI Rank 10

0.00 void set_constants_() [{/dss/dsshome1/07, 6.76 MPI Rank 11

» [ 3.94 void initialize_() [{/dss/dsshome1/07/hpck 6.78 MPI Rank 12

0.00 void setup_btio_() [{/dss/dsshome1/07/hp = 6.81 MPI Rank 13

0.06 void lhsinit_() [{/dss/dsshome1/07/hpckurs @ 6.76 MPI Rank 14

» [ 0.58 void exact_rhs_() [{/dss/dsshome1/07/hpc 6.79 MPI Rank 15 N t . H I .th
0.00 void compute_buffer_size_() [{/dss/dsshon O e . CO m pl e WI _g
v 0.03 void adi_() [{/dss/dsshomel/07/hpckurs08
» [0 57.67 void copy_faces_() [{/dss/dsshomel/C
- 0.14 void x_solve () [{/dss/dsshome1/07/hp
I 108.36 void x solve cell () [{/dss/dssho
» 0.73 void x_send_solve_info_{) [{/dss/ds<
» 0.02 void x_receive_solve_info_() [{/dss/i
6.43 MPI_Wait
0.73 void x_unpack_solve_info_() [{/dss/t
19.39 void x_backsubstitute_() [{/dss/ds:
» [ 0.15 void x_send_backsub_info_() [{/dss;
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Using CUBE to visualize Score-P data generate by TAU

[ ] ® X| CubeGUI-4.8.2: scorep-20240612_1216_64663097349319194/profile.cubex
File Display Plugins Help
Absolute ¥ | | Absolute ~ | | Absolute e
G
Metric tree Call tree Flat tree System tree Jenga Fett W statistics » 3
8.61e6 Visits (occ) - |~ @ 0.01bt.i ~| |~ O - machine Linux = N OTE .
I~ 507.13 Time (sec)| ~ [ 0.04 taupreload_main ~ O - node i23r01c02s01 2 .
[ 0.00 Minimum Inclusive Time (sec) ~ [ 0.00 main g ggg mg: ga”t 2
32.08 Maximum Inclusive Time (sec) 4 0.00 __libirc_set_cpu_feature . an o N h t .
O 0 bytes_put (bytes) 0.00 __libirc_get_cpu_feature 6.60 MPI Rank 2 £ O C a nge O .
[ 0 bytes_get (bytes) » [ 0.03 for_rtl_init_ E ggi mg: ?antz =
O 0 io_bytes_read (bytes) - 0.01 void MAIN__() [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/bt.f} {45,0}-{234,0}] : an a d
O 0io_bytes_written (bytes) 0.00 for_set_reentrancy [d 6.60 MPI Rank 5 o Sou rce CO e Or
3.53e9 bytes_sent (bytes) » [@ 38.51 void setup_mpi_() [{/dss/dsshomel/07 /hpckurs08/workshop/NPB3.1/BT/setup_mpi.f} { [E 6.59 MPI Rank 6
3.53e9 bytes_received (bytes) » 0.00 for_write_seq_fmt =] 6.57 MPI Rank 7 o H '
» [ 0.00 for_open W - node i23r01c02502 o ul SyS em!
» [ 0.00 for_write_seq_fmt_xmit 6.58 MPI Rank 8 o
0.00 MPI_Bcast [H 6.61 MPI Rank 9 5
» [ 0.00 void make_set_() [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/make_set.f} {4.0 & 6.57 MPI Rank 10
0.00 void set_constants_() [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1/BT/set_constant [E 6.56 MPI Rank 11
4 3.91 void initialize_{) [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/initialize.f} {4.,0}- [ 6.62 MPI Rank 12 gt
0.00 void setup_btio_(} [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1/BT/btio.f} {5,0}-{1 M@ 6.59 MPI Rank 13 ReW”t' N g th e
0.06 void Ihsinit_() [{/dss/dsshome1/07/hpckurs08/workshop/NPB3. 1/BT/initialize.f} {229,0}- 6.57 MPI Rank 14
» [ 0.58 void exact_rhs_(} [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1/BT/exact_rhs.f} {5,0 [E 6.64 MPI Rank 15 . .
0.00 void compute_buffer_size () [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/define b I n a ry u S I n g
v 0.03 void adi_() [{/dss/dsshomel/07 /hpckurs08/workshop/NPB3.1/BT/adi.f} {4,0}-{20,0}]

» [0 58.76 void copy_faces_() [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/copy_faces
~ [ 0.14 void x_solve () [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1/BT/x solve.f} {5.0] tau ru n and
7 105.60 void x_solve cell () [{/dss/dsshomel/07/h —_
0.05 void lhsabinit_{} [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1/BT/initialize e .
0.77 void binverhs_() [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1/BT/x_solve. I nJ eCtI n g SCO re— P
0.58 void matvec_sub_{) [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/x_so
0.69 void matmul_sub_{} [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1/BT/x_sa
0.59 void binvrhs_() [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/x_solve.f] to pe rfo rm
» [l 0.74 void x_send_solve_info_{) [{/dss/dsshomel/07 /hpckurs08/workshop/NPB3.1/BT/x_
» [l 0.02 void x_receive_solve_info_(} [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1/BT,

F ggg \r:‘cpild—‘j(vf:l;pack_solve_info_(] [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT, m eaS u re m e ntS !

[ 19.39 void x_backsubstitute_() [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/x
» [ 0.16 void x_send_backsub_info_{) [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/B1
» [ 0.02 void x_receive_backsub_info_() [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1,
0.10 void x_unpack_backsub_info_(} [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1,
» [0 133.18 void y_solve_{) [{/dss/dsshome1/07/hpckurs08/workshop/NPB3.1/BT/y_solve.f} {4
» [0 132.75 void z_solve_{) [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/z_solve.f} {4,
2.44 void add_() [{/dss/dsshomel/07/hpckurs08/workshop/NPB3.1/BT/add.f} {4,0}-{30,0 — A !

. 7 W N 17 MDIL Darriarc 3 All (16 elements) .

1
|o.oo 507.13 (100.00%) 507‘13| |o.oo 105.60 (20.82%) 507.13| |o.oo 105.60|

Ready

EENEEEEEE

—— N —
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TAU EXxercise #2:

Generating OTF2 traces using MPI and
OpenMP (OMPT)
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Hands-On Exercises on CoolMuc-2, LRZ

hhhhhhhhh @cm2login4:.../NPB3.3-MZ-MPI/bin 1

C d WO r k S h 0 p /N P B3 n 3 _M Z_M P I h;)ck;P508@cm21091n4 ~/workshop/NPB3.3-MZ-MPI/bin> 1s

bt.660936.123r03c@1s1l.out bt-mz.660937.out reference.sbatch traces.otf?2
bt-mz.660937.err bt-mz_C.28 tau.sbatch traces.def

m a ke C -Le a n hpcku;‘508@cmélogin4:~/wor'kshop/NPES:3—MZ—MPI/bin>'which vampir

. /1rz/sys/courses/vihps/2024/tools/vampir/vampir-10.4.2/bin/vampir
ma ke S u l't e hpckurs@8@cm2login4:~/workshop/NPB3.3-MZ-MPI/bin> vampir traces.otf2 &
[1] 22460

. hpckurs@8@cm2login4:~/workshop/NPB3.3-MZ-MPI/bin> [Warning] QStandardPaths: XDG_RUNTIME_DIR not set, defaulting to '
C d b l n /gpfs/scratch/a2c06/hpckurs@8/hpckurs@8/runtime-hpckurs@8’

cat reference.sbatch
sbatch reference.sbatch
cat tau.sbatch

sbatch tau.sbatch

after it completes:

module use '
rz/sys/courses/v1hps/2®24/moduleflles/

module load tau
vampir traces.otf2 &

o® o° \ o FH ° ° ° P ° o ° o°
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Visualizing OpenMP and MPI application traces using
Vampir (from TU Dresden, Germany)

Rank1,CPUThread 02 - M Name “| | | B33 MZ-MPIBT-MZ/z_s0lve.f) {43, 0}

Rank 2, CPU Thread 00 ol ’ mP[ . B3.3-MZ-MPI/BT-MZ/y_solve f} {43, 0}]
| * Monitor e .

Rank 2, CPU Thread 02 General b TAU_DEFAULT /NPB3.3-MZ-MPI/BT-MZ/add.f} {22, 0}]

Rank 3, CPU Thread 00 '- | | * TAU_OPENMP NPB3.3-MZ-MPI/ BT-MZ/I'hS.f} {360, D}]

Rank 3,CPUThread 02 -
Rank4,CPUThread00 - ®m 1 Il
Rank 4,CPUThread02 -
Rank 5,CPUThread 00  -NEE | Il
Rank 5, CPUThread 02 -
Rank 6, CPU Thread 00 o1 Rl
Rank 6, CPUThread 02 -
Rank 7,CPUThread 00  -EE1 Il
Rank7,CPUThread02 -
Rank 8, CPU Thread 00 o R
Rank 8, CPUThread 02 -

OpenMP_Parallel_Region add_ [{/dss/dsshome..rkshop/NPB3.3-MZ-MPI/BT-MZ/add.f} {22, 0}]
OpenMP_Parallel_Region compute_rhs_ [{/dss/..orkshop/NPB3.3-MZ-MPI/BT-MZ/rhs.f} {28, 0]
OpenMP_Parallel_Region copy_x_face_ [{/dss/..p/NPB3.3-MZ-MPI/BT-MZ/exch_gbc.f} {247, 0
OpenMP_Parallel_Region copy_x_face_ [{/dss/..p/NPB3.3-MZ-MPI/BT-MZ/exch_gbc.f} {258, 0
OpenMP_Parallel_Region copy_y_face_ [{/dss/..p/NPB3.3-MZ-MPI/BT-MZ/exch_gbc.f} {207, 0
OpenMP_Parallel_Region copy_y_face_ [{/dss/..pglRbo 2 biz MOLDTLIZ o oo il
OpenMP_Parallel_Region error_norm_ [{/dss/ds... [CARSDEENEUE
OpenMP_Parallel_Region exact_rhs_ [{/dss/ds..p. ® set Random Colors
OpenMP_Parallel_Region initialize_ [{/dss/dss..oj

OpenMP_Parallel_Region rhs_norm_ [{/dss/dss..} €) set Rainbow Colors
OpenMP_Parallel_Region x_solve_ [{/dss/dssh..h

OpenMP_Parallel_Region y_solve_ [{/dss/dssh..h

OpenMP_Parallel_Region z_solve_ [{/dss/dssh..h Add Group

/NPB3.3-MZ-MPI/BT-MZ/rhs.f} {74, 0}]
..3.3-MZ-MPI/BT-MZ/z_solve.f} {52, 0}]
.3.3-MZ-MPI/BT-MZ/y_solve.f} {52, 0}]
.3.3-MZ-MPI/BTMZ/x_solve.f} {54,0)]] |~

Appearance

b

hpckurs08/workshop/NPB3.3-MZ-MPI/bin

EIS

TRRRRRRNRRENRNENNEE | B

Rank 9, CPU Thread 00 — | OpenMP_Sync_Region_Barrier_Implicit L_comp..1
Rank 9@ CPU Thread 02 g OpenMP_Sync_Region_Barrier_Implicit L_comp..}

) 0 OpenMP_Sync_Region_Barrier_Implicit L_comp..} Move Selected ltems to
Rank 10, CPUThread 00 - B 1111 Saving e

: penMP_Sync_Region_Barrier_Implicit L_exact...p faul :

Rank 10,CPUThread 02 - o AN — Set Default Grouping -
Rank 11, CPU Thread 00 — L R Search (Ctrl+F) Import Group Definitions... ‘
Rank 11, CPUThread 02 - Export Group Definitions...

Rank 12, CPUThread 00 - EE IHIIIINII -
ank 1z, rea Group by Source File PoK ] | Xcancel || o Apply |
Rank 12, CPUThread 02 - . 4

Rank 13,CPU Thread 00 - B IR T T 00T 00 T 100 OET I 00 TOI 0 T e ren e e e e e Wl iGnitor
Rank 13,CPUThread 02 - H v
Rank 14, CPUThread 00 =i M LOIRNRNCUUN 0000 00 D0E 0600000 0000 TENE 0 IEE 0 EI E b e b i1 TAU_DEFAULT

Rank 14, CPU Thread 02 - TAU_OPENMP

File —> Preferences —> Appearance —> Open TAU_OPENMP Multi-select all functions —> Set Random Colors
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Vampir [TU Dresden]

‘e0® |X| Trace View - [dss/dsshome1/07/hpckurs08/workshop/NPB3.3-MZ-MPI/bin/traces.otf2* - Vampir
File Edit Chart Filter Window Tools Help

EEnaM BEE @@ AN Y &E B [

Timeline
0s 5s 10s 15s 20s 25s 30s 35s [ Accumulated Exclusive Time per Function
; . I
Rank 0, CPU Thread 00 x 0s
Rank 0, CPU Thread 02 L] _ OpenMP_Thread_Type_ompt_thread_worker =
Rank 1, CPU Thread 00 114.482 5| ; OpenMP_Sync_Region_Barrier_Implicit ..NPE3.3-MZ-MPI/BT-MZ/rhs.f} {424, 0}]
Rank 1, CPU Thread 02 112.642 s OpenMP_Sync_Region_Barrier_Implicit z..B3.3-MZ-MPI/BT-MZ/z_solve.f} {43, 0}]

Rank 2, CPU Thread 00
Rank 2, CPU Thread 02
Rank 3, CPU Thread 00
Rank 3, CPU Thread 02
Rank 4, CPU Thread 00
Rank 4, CPU Thread 02
Rank 5, CPU Thread 00
Rank 5, CPU Thread 02

101.824s ' OpenMP_Sync_Region_Barrier_Implicit y..B3.3-MZ-MPI/BT-MZ/y_solve.f} {43, 0}]
95.0405s g OpenMP_Sync_Region_Barrier_implicit ../NPB3.3-MZ-MPI/BT-MZ/add.f} {22, 0}]
90.8032 s |§ OpenMP_Sync_Region_Barrier_Implicit ..NPB3.3-MZ-MPI/BT-MZ/rhs.f} {360, 0}]
89.0566 s l OpenMP_Sync_Region_Barrier_Implicit ../NPB3.3-MZ-MPI/BT-MZ/rhs.f} {74, 0}]
64.56255 B OpenMP_Work_Loop z_solve_ [{/dss/dss...3.3-MZ-MPI/BT-MZ/z_solve.f} {52, 0}]
60.2319s|; OpenMP_Work_Loop y_solve_ [{/dss/dss..3.3-MZ-MPI/BT-MZ/y_solve.f} {52, 0}]
52.5711s ! OpenMP_Work_Loop x_solve_ [{/dss/dss..3.3-MZ-MPI/BT-MZ/x_solve.f} {54,0})] |~

Rank 6, CPU Thread 00 —ContextView

Rank 6, CPU Thread 02 = Wamnings A X ‘ i Trace Info A X ‘ 4
Rank 7, CPU Thread 00 Property Value =
Rank 7, CPU Thread 02 File /dss/dsshome/07/hpckurs08/workshop/NPB3.3-MZ-MPI/bin
Rank 8, CPU Thread 00 Creator TAU

Rank 8, CPU Thread 02 Version 203

Rank 9, CPU Thread 00 Timer Resolution 1us

Rank 9, CPU Thread 02 )

Rank 10, CPU Thread 00 Warnings 654368

Rank 10, CPU Thread 02 Context Counts

Rank 11, CPU Thread 00 Attribute Value Strings

Rank 11, CPU Thread 02 Attributes 4

Rank 12, CPU Thread 00 b
Rank 12, CPU Thread 02 Function Leaend

Rank 13, CPU Thread 00 B WMonitor

Rank 13, CPU Thread 02 I vl

Rank 14, CPU Thread 00 || TAU_DEFAULT

Rank 14, CPU Thread 02 v [ ] TAU_OPENMP

Rank 15, CPU Thread 00

Rank 15, CPU Thread 02

. : : : : : : : L

02s
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Vampir showing OMPT and MPI data on a per-thread basis

'. [ON ) |\| Trace View - [dss/dsshome1/07/hpckurs08/workshop/NPB3.3-MZ-MPI/binftraces.otf2* - Vampir
File Edit Chart Filter Window Tools Help

= m

=718 .

EENAMBOE BIHMN k&
- NOTE:
12.975s 13.000s 13.025s 13.050 s 13.075s [ Accumulated Exclusive Time per Function .

: ; : : : = Os .

 Rank 0, CPU Thread 00 OpenMP_Syn..} {22, 0}] I“ul [E8E5EEE openMP_Thread_Type_ompt_thread_worker < N OoC h an g e tO .
0.383585 5| | OpenMP_Sync_Region_Barrier_Implicit z..B3.3-MZ-MPI/BT-MZ/z_solve.f} {43, 0}]

0.351628 SB OpenMP_Sync_Region_Barrier_Implicit ../NPB3.3-MZ-MPI/BT-MZ/add.f} {22, 0}] SO u rce COd e O r
0.336411 s [} MPI_waitall) :
0.332676 5| ¢ OpenMP_Sync_Region_Barrier_Implicit ..NPB3.3-MZ-MPI/BTMZ/rhs.f} {424, 0}] b ul I d SySte m or
0.308394 s ‘ OpenMP_Sync_Region_Barrier_Implicit y..B3.3-MZ-MPI/BT-MZ/y_solve f} {43, 0}] .
0.249847 s [ OpenMP_Sync_Region_Barrier_mplicit ../NPB3.3-MZ-MPI/BT-MZ/rhs.f} {74, 0}] b | n a ry '
0.241988 s |f OpenMP_Sync_Region_Barrier_Implicit ..NPB3.3-MZ-MPI/BT-MZ/rhs.f} {360, 0}]
0.230173 s } OpenMP_Work_Loop z_solve_ [{/dss/dss...3.3-MZ-MPI/BT-MZ/z_solve.f} {52, 0}]
0.183571s [E OpenMP_Work_Loop y_solve_[{/dss/dss..3.3-MZ-MPI/BT-MZ/y_solve f} {52,0)] '+

Conten vew , Launching the job

Rank 0, CPU Thread 01

Rank 0, CPU Thread 02

Rank 0, CPU Thread 03

* Rank 1, CPU Thread 00

— Wamings A X ‘ i’ Trace Info A % ‘
e Propery vae - with tau_exec —T ompt
File [/dss/dsshome1/07/hpckurs08/workshop/NPB3.3-MZ-MPI/bin -
Rank 1, CPU Thread 02 Creator TAU
Version 3.03 .
Rank 1, CPU Thread 03 Timer Resolution 1ps and generatlng OT F2
Warnings 64368 .
¥ Rank 2, CPU Thread 00 Context Counts tra ces In TA U an d
Attribute Value Strings 0 . T . .
Rank 2, CPU Thead 01 tbutes : visualizing with Vampir
Function Leaend
Rank 2, CPU Thread 02 W wonitor
W ve

|| TAaU_DEFAULT

Rank 2, CPU Thread 03
» || TAU_OPENMP

w Rank 3, CPU Thread 00

4 3




WRTUALANSTITUTE =~ HIGH PRODUCTIVITY SUPERCOMPUTING

TAU EXxercise #3:

Event Based Sampling (EBS)

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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Using ParaTools Pro for E4S image on AWS with Adaptive
Computing’s On-Demand Data Center (ODDC)

STEP 1: Go to https://tinyurl.com/edstut

STEP 2: Reserve an instance and login to:
https://paratools.adaptivecomputing.com

with the credentials. Firefox recommended.



https://tinyurl.com/e4stut
https://paratools.adaptivecomputing.com/

WRTUALANSTITUTE =~ HIGH PRODUCTIVITY SUPERCOMPUTING

Adaptive Computing’s ODDC: Go to Cluster Manager on the left

[ XON | 53 | <2 HPC Cloud On-Demand Data C+ X |+ v

P © O 8 &2 https://paratools.adaptivecomputing.com/clusters 0% ¢ @ ¥ © & =

Tutorial User
Tutorial10 - User

Provider Owner Bursting Nodes Uptime

612&‘%2 e4s-24-05-oci paratoolsadmin off 2 N/A
QZE?E‘,%Q e4s-24-05-gcp D Sepsad paratoolsadmin off 2 N/A
& Down eds-24-05-azure P paratoolsadmin off 2 N/A
®29(?%’£? e4s-24-05-arm amazon paratoolsadmin off 2 N/A
C | i Ck h e re @léyai!gble » e4s-24-05-aws amazon paratoolsadmin off 2 28 minutes
Rows per page: 10 ¥ 1-60of 6

Copyright © 2024. Adaptive Computing Enterprises, Inc., All rights reserved.
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Adaptive Computing’s ODDC: Go to Configuration tab

o o El & HPC Cloud On-Demand Data C: X =+ v

[«

® & =

C O B &2 nhttps://paratools.adaptivecomputing.com/clusters/6626dd00a6069602bd755901 80% ¥ ()

E Tutorial User
Tutorial10 - User

& Clusters
"M c4s-24-05-aws e4s-24-05-aws
Amazon Web Services

Cluster Info Queue Nodes Configuration

6/13/24
03:55:32

Jobs Submitted

0) 0 2

Total v Running + Auvailable +

Activities Log All -

Blocked Jobs: Total Jobs: 0 Total Nodes: 2

Nodes Workload

Click here

@ Available Nodes Busy Nodes Down Nodes @ Running Jobs @ Queued Jobs () Bieeked-dobs

Copyright © 2024. Adaptive Computing Enterprises, Inc., All rights reserved.
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Launch VNC Viewer from ODDC'’s Configuration Tab for AWS cluster

([ J [ ) El &2 HPC Cloud On-Demand Data C: X =+ .
& C QO 8 &2 https://paratools.adaptivecomputing.com/clusters/6626dd00a6069602bd755901 80% T y @ & =
= Tutorial User
@ ri-, Tutorial10 - User
& Clusters
N e4s-24-05-aws eds-24-05-aws
Amazon Web Services
(=]
Cluster Info Queue Nodes Configuration 6/13/24
= 03:55:46
Cluster Information Cluster Compute Nodes
Cluster ID: 6626dd00a6069602bd755901 Size Count
Head Node  : g4dn.8xlarge - GPU: 1, vCPU: 32, Mem (GB): CHEINRIERNER g4dn.8xlarge - GPU: 1, vCPU: 32, Mem (GB): 128 2
Size 128 Remote Use
D client D popup

Head Node Disk Space: 200 GB
Image Name: e4s-24-05

Cluster IP:52.42.6.73 )

SSH Username: uburttu

Created; Apfil 22, 2024 11:56 PM

pertiilability Zone: us-west-2a

Click here

Copyright © 2024. Adaptive Computing Enterprises, Inc., All rights reserved.
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X @8 novne X |+

/Ivnc-paratools.adaptivecomputing.com/vnc/vnc.htmi?resize=remote&pat

Authenticate after allowing pop-ups in browser (Firefox below)

2 HPC Cloud On-Demand Data C: X novNC
h=novnc/websockify?token=6626dd00a6069602bd7559 ¥¥

x|+

QO B https://vnc-paratools.adaptivecomputing.com/vnc/vnc.htmi?resize=re

VNC

& Connect

Credentials

Username:

tutorial10

Password:

Send Credentials

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)

ze=remote&path=novnc/websockify?token=6626dd00a6069602bd75

A
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Remote Desktop from the ParaTools Pro for E4S image on AWS

5 | €2 HPC Cloud On-Demand Data C: X TurboVNC: eds-24-05-aws:1 (1 X +

O ﬁ https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 9

Jun 13 01:56

Click here

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)



Launch Terminal in Remote Desktop
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[ XON ] (3 | &2 HPC Cloud On-Demand Data C: X

Videos Calculator

SO -

Additional... AisleRiotS...

g B

Language.... LibreOffice

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)

TurboVNC: e4s-24-05-aws:1 (i X

Text Editor

Sl

Byobu Ter...

LibreOffic...

»

Document ...

“

Calendar

LibreOffic...

Jun 13 01:57

Hardware ...

LibreOffic...

System M...

Terminal

LibreOffic...

O 8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75

v

Utilities

=
@

Jupyter N...

Mahjongg

47

JupyterLab

-

®
3
I

o O

Click here
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To increase font size right click and choose preferences

é &2 HPC Cloud On-Demand Data C+ X &5 TurboVNC: e4s-24-05-aws:1 (i X ap

O B https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 {}

Activities ) Terminal Jun13 01:57

M~ Terminal

Copying examples into /home/tutoriali®/examples
Setting up local Spack instance in /home/tutoriali1@/spack
This may take a moment the first time...

Read-Only

Preferences

New Window
New Tab

Show Menubar

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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Choose font size after clicking Custom Font for Terminal

TN ) 5 | 2 HPC Cloud On-Demand Data C: X TurboVNC: eds-24-05-aws:1 (1 X =+ ™
C O E] https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 bd O ¥ ® Q =
Activities () Terminal Jun13 01:58 q4
Help Preferences - Profile “Unnamed”
Global Text Cancel Choose A Terminal Font Select

Text Appearance

DejaVu Sans Mono

ofiles =+
s FreeMono

U d v . .
ik Liberation Mono

Cursor

Mitra

Monospace

Nimbus Mono PS

Noto Color Emoji

Nntn Mnann
The quick brown fox jumps over the 1

Size . his =

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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CoMD: TAU with event-based sampling (EBS)

[ XN J ) | &2 HpC Cloud On-Demand Data C- X @8 TurboVNC: eds-24-05-aws:1 (1 X + 7

C o8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 5 ®@ & © & =

Activities £ Terminal Jun 13 02:33

*s M tutorial 10@e4s-24-05-aws: ~/examples/CoMD/src-mpi

:$ cd examples/CoMD/src-mpi
- $ make ; cd ../bin

-

@

\0

s cd examples/CoMD/src—-mpi
s make; cd ../bin

\0

a
lo
B

p—

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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CoMD: TAU with event-based sampling (EBS)

) | &2 HPC Cloud On-Demand Data C: X TurboVNC: e4s-24-05-aws:1 (1 X = =+

//vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remo
Activities () Terminal Jun 13 02:33

*s M~ tutorial 10@e4s-24-05-aws: ~/examples/CoMD/bin

- $ cat tau.qsub
#1/bin/bash % qsub tau.qgsub

#PBS -1 nodes=2:ppn=2,walltime=2:00
#PBS -1 naccesspolicy=singlejob % gstat —u $USER

#PBS -N comd

mpiexec tau exec -ebs ./CoMD-mpi --xproc 4 --yproc 1 --zproc 1 --nx 80 --ny 40 --nz 40
: $ qsub tau.qsub

@
a
@ cd $PBS 0 WORKDIR
Eié

11540004 .e4s-24-05-aws
$ gstat -u $USER

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)




CoMD: TAU's paraprof visualizer

Activities
LS ]
-
@

=
©
B

i

—

) | 2 HPC Cloud On-Demand Data C- X TurboVNC: e4s-24-05-aws:1 (1 X |+

QO 8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75
() Terminal Jun 13 02:34

o tutorial 10@e4s-24-05-aws: ~/examples/CoMD/bin

$ 1s
profile.1.0.1
CoMD-mpi.2024:06:13-02:33:42.yaml profile.2.0.0
profile.0.6.6 profile.2.0.1
comd.el1540004 profile.0.0.1 profile.3.0.0
comd. 011540004 profile.1.0.0 profile.3.0.1
: $ paraprof &

select.tau
tau.qsub

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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% paraprof &




CoMD: TAU's paraprof visualizer
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&2 HPC Cloud On-Demand Data C- X TurboVNC: eds-24-05-aws:1 (1 X

C O ‘5 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 Did

edu-uoregon-tau-paraprof-ParaProf

1

File Options Help

TAU: ParaProf Manager

@ Applications
¢ (=] Standard Applications
¢ [ Default App
¢ (=] Default Exp

TrialField
Name
Application ID
Experiment ID

bin/CoM
O -

0

Jun 13 02:35

File Options Windows

Metric: TIME
Value: Exclusive

tutorial 10@e4s-24-05-aws: ~/examples/CoMD/bin

TAU: ParaProf: /home/tutorial10/examples/CoMD/bin

Help

Right click on Node 0,
Thread @ and choose

¢ @ bin/CoMD/examples/tutoriall 0/hon f1riz| D 0

ico A s Show Thread Statistics
Cous S = = Table (third option)

end Genuing '
000000] Min
0-1 | node O, thread 0
/homeftl| node O, thrf Show Thread Bar Chart
3660805 node 1, thrf Show Thread Statistics Text Windg
3 e ./CoMD+
Ending Tim 1/7?8247 node 1, thr Show Thread Statistics Table
Executable /homefti| Node 2, thr Show Thread Call Graph
Type i || node 2, thrl Show Thread Call Path Relations
;{: t'_ e N TAUSS(;% node 3, thr Show User Event Bar Chart
csiname 2824_03 node 3, thr show User Event Statistics Window
ac-590i Show Context Event Window
Show Metadata for Thread

Add Thread to Comparison Window

f-\Pl Pre sor Name
emories Allowe 000000

o |
€ z¢ 130390
Node Name ac-5901
achine %86 64 |
e Linux
Release 5.19.0-1029-aws
#30~22.04.1-Ubuntu SMP Thu jul ...
1718246022396106 P

Starting Timestamp

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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TAU’s ParaProf Profile Browser: Thread Statistics Table

[ XN ) 5 | &2 HPC Cloud On-Demand Data C: X TurboVNC: eds-24-05-aws:1 (1 X =+ v

C O 5 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 9 @ L ® ﬁ =
Activities edu-uoregon-tau-paraprof-ParaProf Jun 13 02:35

TAU: ParaProf: Statistics for: node 0, thread 0 - /home/tutorial10/examples/CoMD/bin

File Options Windows Help

[l . TAU application 26.582 1 gl

+ Miaupreload mai ‘ 26 562 1 2 | sort (e.g., Inclusive)

¢ E[CONTEXT] taupreload_main 25.65 855 0
¢ I[SUMMARY] ljForce [ {/home/tutoriall10/examples/CoMD/src-mpi/liForce.c} ] g 24.27
O [SAMPLE] liForce [{/home/tutoriall0/examples/CoMD/src-mpi/liForce.c} {19811 ’ 4.8
EI[SAMPLE] liForce [{/home/tutoriall0/examples/CoMD/src-mpifljForce.c} {209 Show Source Code 3.78
E[SAMPLE] liForce [ {/home/tutoriall0/examples/CoMD/src-mpi/ljForce.c}

Expand nodes and right
click on a sample and

Select “Show Source
Code”

{199 Show In Statistics Table 3 HEE

BW[SAMPLE] liForce [{/home/tutoriall0/examples/CoMD/src-mpi/liForce.c} {189 aoawfondiontisooam - 2

]
] Show Function Bar Chart

W[SAMPLE] liForce [{/home/tutoriall0/examples/CoMD/src-mpi/liForce.c} {202 Assign Function Color 1.98
M [SAMPLE] ljForce [{/home/tutoriall0/examples/CoMD/src-mpi/liForce.c} {193 raset to Default Color g 1.56
-[SHMDLE] liForce [ {/home/tutorial10/examples/CoMD/src-mpifliForce.c} {208F] . 1.47
W [SAMPLE] liForce [{/home/tutoriall0/examples/CoMD/src-mpi/liForce.c} {207}] . 138
[SAMPLE] ljForce [ {/home/tutoriall0/examples/CoMD/src-mpi/ljForce.c} - : 0.66
[SAMPLE] liForce [{/home/tutoriall0/examples/CoMD/src-mpi/liForce.c} {206 : 0.63
M [SAMPLE] ljForce [{/home/tutoriall0/examples/CoMD/src-mpi/lfForce.c} 3 ; 0.39
W [SAMPLE] liForce [{/home/tutoriall0/examples/CoMD/src-mpi/ljForce.c} 3 0.27
.[SHP1PLE] liForce [{/home/tutoriall0/examples/CoMD/src-mpi/lfForce.c} : 0.24
W [SAMPLE] ljForce [{/home/tutoriall0/examples/CoMD/src-mpi/liForce.c} {22( ; 0.18
W [SAMPLE] liForce [ {/home/tutoriall0/examples/CoMD/src-mpi/ljForce.c} 5 0.15
W [SAMPLE] liForce [{/home/tutoriall0/examples/CoMD/src-mpi/liForce.c} : 0.12
M [SAMPLE] liForce [ {/home/tutoriall0/examples/CoMD/src-mpi/ljForce.c} : 0.09
M [SAMPLE] ljForce [{/home/tutoriall0/examples/CoMD/src-mpi/lfForce.c} ¢ ; 0.06
W [SAMPLE] ljForce [ {/home/tutoriall0/examples/CoMD/src-mpi/ljForce.c} 7 : 0.06
M [SAMPLE] ljForce [{/home/tutoriall0/examples/CoMD/src-mpi/ljForce - 0.03
o [l [SUMMARY] getBoxFromCoord [ {/home/tutorial10/examples/CoMD/src-mpi/linkCells.c} : 0.36

W [SAMPLE] UNRESOLVED /usr/lib/x86_64-inux-gnu/libc.so0.6 ; 0.21
o [l [SUMMARY] sortAtomsInCell [ {/home/tutoriall0/examples/CoMD/src-mpi/haloExchange : 0.21

o BRICIINAMADV] adhiancaDacitian [ [ fharoaltutariallOlasvcaranloc/CabD lere raniltiraacton o1 1 n-12

POOOO0OO0DO0OO0DO0O0OO0O0O0O0O0O0O0OO0O OO0O0OOO
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TAU’s ParaProf Profile Browser: Source Code Browser

o [ ) (=) &2 HPC Cloud On-Demand Data ¢ X [ TurboVNC: e4s-24-05-aws:1 (1 X + v
C O E] https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 {} :k, @ ﬁ =
Activities edu-uoregon-tau-paraprof-ParaProf Jun 13 02:36
*s TAU: ParaProf: Source Browser: /home/tutorial10/examples/CoMD/src-mpi/ljForcec — O X @ad0-/home/tutorial10/examples/CoMD/bin - O X
File Help
166 Ty | IRNRRNARNRNNRNAENANNRNARNNEEA : :
P 67 1ot 4 L Exclusive TIME Inclusive TIME ¥ Calls Child Calls T h p p -l- t p t
@ B i RO : 0 26.582 1 1= € a 1Catlion spen
or (int iBox=0; iBox++)
etz { 26.174 26.582 1 13255 . .
170 .
int nIBox = s 0 25.65 855 ol 4.8 seconds in line
7 Lt [ ]
- s if ( nIBox == 0 24.27 24.27 809 0 : . .
;‘ int nNbrBox = getNeighborBox S - , iBox, nbrBoxes) ; 4.8 4.8 160 0 1 9 8 -l- F
i’_; loop over ghbors of iBox 3.78 YT e - ln J O rce . C ln
‘ for (i =0; jTmp<nNbrBoxes; ++) . -
@ Lo }3: (int jTmp=0; jTmp<nNbrBo ; JTmp++) 3.66 EE 122 0 MPI rank 0 TAU
s ( [ ]
= iig int jBox = nbrBoxes[jTmp]; 2.76 2.76 92 0
> s 1.98 1.98 66 0 'L'L -t d 160 'L
izé L assert (jBox>=0) ; 1.56 1.56 52 0 Cco ecte Samp €S
0 1.47 1.47 49 0 t -t h : 'L : f d
180 A SEFRaw
* int ndBox = s-boxes->nktons{ox] - o . o] a is line of code.
( ox = 0 ) co e:
— ™ if ( nJBo © ) continue; 0.66 0.66 22 5
\& i:i loop over atoms in iBox 0.63 0.63 21 0
for (int iOff=iBox*MAXATOMS,ii=0; ii<nIBox; ii++,i0ff++) 0.39 0.39 13 0 L] . . .
— 1EH 8 g " ’ * : r
= { 027 027 5 o) It 1s within five
t g7 intlild = s—>atoms—>gidéi[‘fﬂ; 0.24 0.24 8 0 '
e e e 018 018 5 o | levels of for loops
etz - (in Off=MAXATOMS*iBox,ij=0: ij ox: i0f ) . - .
Lem Ior (int jOff=MAXATOMS*jBox,ij=0; ij<nJBox; ij++,j0ff++) 0.15 0.15 5 0
> 12? real_t dr[3]; 0.12 0.12 4 0
1;’2 int jId = s->atoms->gid[jOff]; 0.09 0.09 3 0
o if (jBox < s->boxes->nLocalBoxes && jId <= ild ) 0.06 0.06 2 0 Th h g t
a 122 -w:omtmue; don't double count local-local pairs. 0.06 0.06 5 0 e re Wa S n O C a n e O
- real_ t r2 = 0.0;
195 o e i SRS 0.03 0.03 1 0 d
o6 BT A €} 036 036 12 o | SoOurce code,
197 = - ; 3 0.21 0.21 7 0 1
drim] = s->atoms->r[i0ff][m]-s->atoms->r[jOff][m]; b -Ld y t t h
i;’: r2+=dr[m]*dr(m] ; ge 0.21 0.21 7 0 ul Ssystem ’ or e
o } ) - 0N 19 0 19 A Ol -L . t L} b . I
200
.. B8 - application binary!
L - if ( r2 > rCut2) continue;
ses 4
203 < >
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TAU’s ParaProf Profile Browser: Source Code Browser

o [ ) (=) &2 HPC Cloud On-Demand Data ¢ X [ TurboVNC: e4s-24-05-aws:1 (1 X + v
C O E] https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 {} :k, @ ﬁ =
Activities edu-uoregon-tau-paraprof-ParaProf Jun 13 02:36
*s TAU: ParaProf: Source Browser: /home/tutorial10/examples/CoMD/src-mpi/ljForcec — O X @ad0-/home/tutorial10/examples/CoMD/bin - O X
File Help
166 Ty | IRNRRNARNRNNRNAENANNRNARNNEEA : :
P 67 1ot 4 L Exclusive TIME Inclusive TIME ¥ Calls Child Calls T h p p -l- t p t
@ B i RO : 0 26.582 1 1= € a 1Catlion spen
or (int iBox=0; iBox++)
etz { 26.174 26.582 1 13255 . .
170 .
int nIBox = s 0 25.65 855 ol 4.8 seconds in line
7 Lt [ ]
- s if ( nIBox == 0 24.27 24.27 809 0 : . .
;‘ int nNbrBox = getNeighborBox S - , iBox, nbrBoxes) ; 4.8 4.8 160 0 1 9 8 -l- F
i’_; loop over ghbors of iBox 3.78 YT e - ln J O rce . C ln
‘ for (i =0; jTmp<nNbrBoxes; ++) . -
@ Lo }3: (int jTmp=0; jTmp<nNbrBo ; JTmp++) 3.66 EE 122 0 MPI rank 0 TAU
s ( [ ]
= iig int jBox = nbrBoxes[jTmp]; 2.76 2.76 92 0
> s 1.98 1.98 66 0 'L'L -t d 160 'L
izé L assert (jBox>=0) ; 1.56 1.56 52 0 Cco ecte Samp €S
0 1.47 1.47 49 0 t -t h : 'L : f d
180 A SEFRaw
* int ndBox = s-boxes->nktons{ox] - o . o] a is line of code.
( ox = 0 ) co e:
— ™ if ( nJBo © ) continue; 0.66 0.66 22 5
\& i:i loop over atoms in iBox 0.63 0.63 21 0
for (int iOff=iBox*MAXATOMS,ii=0; ii<nIBox; ii++,i0ff++) 0.39 0.39 13 0 L] . . .
— 1EH 8 g " ’ * : r
= { 027 027 5 o) It 1s within five
t g7 intlild = s—>atoms—>gidéi[‘fﬂ; 0.24 0.24 8 0 '
e e e 018 018 5 o | levels of for loops
etz - (in Off=MAXATOMS*iBox,ij=0: ij ox: i0f ) . - .
Lem Ior (int jOff=MAXATOMS*jBox,ij=0; ij<nJBox; ij++,j0ff++) 0.15 0.15 5 0
> 12? real_t dr[3]; 0.12 0.12 4 0
1;’2 int jId = s->atoms->gid[jOff]; 0.09 0.09 3 0
o if (jBox < s->boxes->nLocalBoxes && jId <= ild ) 0.06 0.06 2 0 Th h g t
a 122 -w:omtmue; don't double count local-local pairs. 0.06 0.06 5 0 e re Wa S n O C a n e O
- real_ t r2 = 0.0;
195 o e i SRS 0.03 0.03 1 0 d
o6 BT A €} 036 036 12 o | SoOurce code,
197 = - ; 3 0.21 0.21 7 0 1
drim] = s->atoms->r[i0ff][m]-s->atoms->r[jOff][m]; b -Ld y t t h
i;’: r2+=dr[m]*dr(m] ; ge 0.21 0.21 7 0 ul Ssystem ’ or e
o } ) - 0N 19 0 19 A Ol -L . t L} b . I
200
.. B8 - application binary!
L - if ( r2 > rCut2) continue;
ses 4
203 < >
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TAU EXxercise #4:

Instrumenting PETSc application using
TAU'’s Perfstubs interface
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Launching the binary using tau_exec —ebs

[ XN ] ) | & HPC Cloud On-Demand Data ¢+ X | B8 TurboVNC: e4s-24-05-aws:1 (1 X | + ~

C QO B https://vnc-paratools.adaptivecomputing.com/vnc/vnc.htmi?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 57 © L& ©® o =

Activities () Terminal Jun 13 02:00

M tutorial 10@e4s-24-05-aws: ~/examples/petsc-cpu

#!/bin/bash

#PBS -1 nodes=2:ppn=2,walltime=2:00 Cd !’\'/examp-LES/petSC_Cpu
#PBS -1 naccesspolicy=singlejob

#PBS -N ex50 vi ex50. CISUb
cd $PBS 0 WORKDIR
” Add tau_exec —ebs
-t MV2_HOMOGENEOUS_CLUSTER=1 :
iiggit MV2_SUPPRESS_JOB_STARTUP_PERFORMANCE WARNING= before ./ex50 in the
e P lqunch command. Save the
-da_grid x 120 \ file.

-da_grid y 120 \

-pc_type lu \

-pc_factor mat solver type superlu dist \
-ksp monitor \

-ksp_view
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TAU’s ParaProf Profile Browser: Source Code Browser

[ XON ] B | €2 HPC Cloud On-Demand Data C+ X TurboVNC: eds-24-05-aws:1 (1 X + v

C O B https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 w O ¥ @ 9

Activities () Terminal Jun 13 02:03

*, T tutorial 10@e4s-24-05-aws: ~/examples/petsc-cpu

qsub ex50.qgsub
00:02:00 R 00:00:26

: $ qstat -u SUSER gstat —u $USER
# After it completes
Is

paraprof &

Username Queue Jobname

y
i
@ e4s-24-05-aws:
;;Ega

00:02:00 --

- $ 1s
ex50.011540000 profile.0.0. profile.2.0.
profile.0.0. profile.2.0.
profile.1.0. profile.2.0.
ex50.c makefile profile.1.0. profile.3.
ex50.e11540000 profile.0.0.0 profile.l1.0. profile.
- $ paraprof
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TAU’s paraprof browser with PETSc performance profile

[ XN J 5 | &2 HpC Cloud On-Demand Data ¢+ X | [ TurboVNC: eds-24-05-aws:1 (1 X + v

C O B https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 e Yy ® ﬁ =
Activities [ <] edu-uoregon-tau-paraprof-ParaProf Jun 13 02:06

TAU: ParaProf: Statistics for: node 0, thread 0 - /home/tutorial10/examples/petsc-cpu

File Options Windows Help
LLLLLLEEE L]
Name Exclusive TIME ¥ Inclusive TIME pa ra p rof

EMPI_init_thread() 2.701 2.701
¢ M Main Stage 1.615 3.629
¢ I [CONTEXT] Main Stage 0 1.567
[l [SAMPLE] MatLUFactorNumeric_SeqBAlj_7_NaturalOrdering_inplace [{/tmp/ubt 0.206 0.206
[l [SAMPLE] DMLabelView_Concrete_Ascii [{/tmp/ubuntu/spack-stage/spack-stac 0.2 0.2
Il [SAMPLE] PetscDualSpaceSetUp_Lagrange [{/tmp/ubuntu/spack-stage/spack 0.165 0.165 C h O Ose
Ml [SAMPLE] MatPreallocatorPreallocate_Preallocator [{/tmp/ubuntu/spack-stage 0.125 0.125
[l [SAMPLE] PCSetUp_GAMG [{/tmp/ubuntu/spack-stage/spack-stage-petsc-3.21

W [SAMPLE] DMPlexCreateSubmeshGeneric_Interpolated [{/tmp/ubuntu/spack-s TAU: ParaProf: /home/tutorial10/examples/pets:-:pu S h OW t h re a d sta ti Sti CS ta b I e

[ [SAMPLE] MatMult_MatMultAdd_SeqMAlj_Template [{/tmp/ubuntu/spack-stage File Options Windows Help - . -

[l [SAMPLE] MatAXPY_Basic_Preallocate [{/tmp/ubuntu/spack-stage/spack-stage = b h t I k

M [SAMPLE] ISView_General_HDFS [{/tmp/ubuntu/spack-stage/spack-stage-pets r"igf'gmi% - y rl g C I C I n g O n

Il [SAMPLE] MatColoringCreateBipartiteGraph [{/tmp/ubuntu/spack-stage/spack Sl N

Il [SAMPLE] ScatterAndBOR_SignedChar_2_0 [{/tmp/ubuntu/spack-stage/spack- Std. Dev. n Od e O t h re a d O

M [SAMPLE] ScatterAndinsert_SignedChar_2_1 [{/tmp/ubuntu/spack-stage/spac Mean [HEE B[ 1 4 "
¢ M MatLUFactor Max

o [l [CONTEXT] MatLUFactor Min
node 0, thre=-==-" T
= .taupreloa‘d_mam node 0, thr Show Thread Bar Chart
o M MPLWait() node 0, thr¢ Show Thread Statistics Text Wingfs
o [l MatSolve

o [l DMCreateMat noge L “h"‘ Show Thread Statistics Table
MCreateM
e node -ty Show Thread Call Graph

o I MPI Collective Sync node 1, thre S
M pthread _join node 2, thr¢ Show Thread Call Path Relations

W MPI_Bcast() noge g ;Ers Show User Event Bar Chart

B MPI_Alireduce() node 3‘ thrt Show User Event Statistics Window
S - node 3, thre - ,

W MPI_Test() node 3, thre Show Context Event Window

W MatView node 3, thr{ Show Metadata for Thread

Il MPI_Recv() Add Thread to Comparison Window

8.0
7.8
Main Stage
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Using pprof: TAU’s text based profile browser

@

) | &2 HPC Cloud On-Demand Data C: X TurboVNC: eds-24-05-aws:1 (1 X =+

C O 8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 Did © L ® Q
Activities () Terminal Jun 13 02:04

*s = tutorial 10@e4s-24-05-aws: ~/examples/petsc-cpu

- $ paraprof &
[1] 152885 pprof —a | more
- $ pprof -a | more
Reading Profile files in profile.*

-
a

NODE 0;CONTEXT O;THREAD 0O: Here we see PETSC tlmerS
@ %Time  Exclusive  Inclusive Inclusive translated into TAU timers

ik 11 . .
s i using the Perfstubs library.

20080268 .TAU application

20080002 t load i . - .
13095901 Mr??fﬁfnﬁﬁ"éﬂn No modification to the source,

3629490 Main Stage i . |
2700776 MPI Init thread() build system, or the binary!

1756523 PCSetUp
1754558 MatLUFactor
36527 MatLUFactor => [CONTEXT

MatLUFactor
8.0 36527 [CONTEXT] MatLUFactor

7.8 130617 Main Stage => [CONTEXT]
Main Stage

Home
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TAU EXxercise #5:

CUDA instrumentation using CUPTI
(CUDA Profiling Tools Interface)



WRTUALANSTITUTE =~ HIGH PRODUCTIVITY SUPERCOMPUTING

Compiling TealLeaf_CUDA application

[ XCON ] ) | 2 HPC Cloud On-Demand Data C+ X TurboVNC: e4s-24-05-aws:1 (1 X+ v

C QO & https:/vnc-paratools.adaptivecomputing.com/vnc/vnc.htmi?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 w O v ©®
Activities () Terminal Jun 13 02:07

*s + tutorial10@e4s-24-05-aws: ~/examples/cuda/TeaLeaf_CUDA

README : A cd ~/examples/cuda

$ cd TeaLeaf_S;UQ/sV cd TeaLeaf CUDA

@
- ftocmacros.h set field kernel cuda.cu
Makefile generate chunk. 90 start.f90 IS
@ README . md generate chunk kernel cuda.cu tea.f90
global mpi.f90 tea.in ma ke
i % build field.f90 host reductions kernel cuda.hpp tea leaf.f90 Cd bl N
calc dt.f90 init cuda.cu tea leaf cg.f90
= initialise.f90 tea leaf cheby.f90
initialise chunk.f90 tea leaf common.f90
initialise chunk kernel cuda.cu tea leaf jacobi.f90
cuda common.hpp tea leaf kernel cuda.cu
cuda errors.cu tea leaf ppcg.f90
cuda strings.cu makefile.deps tea solve.f90
a cuda strings.hpp pack kernel cuda.cu timer.f90

data.f90 parse.f90 timer c.c
definitions.f90 read input.f90 timestep.f90
diffuse.f90 report.f90 update halo.f90
field summary.f90 update halo kernel cuda.cu
field summary kernel cuda.cu set field.f90 visit.f90
: $ make ; cd bin]
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Copying and editing a sample job submission script

[ XX } 5 | 2 HPC Cloud On-Demand Data C- X TurboVNC: eds-24-05-aws:1 (i X =+ v

C O & https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 bd ©® L ® ﬁ =

Activities () Terminal Jun13 02:28

M tutorial 10@e4s-24-05-aws: ~/examples/cuda/TeaLeaf_CUDA/bin 31 =

- $ cp ~/examples/mpi-procname/mpiprocname. .
gsub tealeaf.qsub ; vi tealeaf.qsub | Cp N/examples/mpl-
procname/mpiprocname.qsub

tealeaf.qsub

vi tealeaf.qsub
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Editing the sample job submission script

() () &2 HpC Cloud On-Demand Data ¢+ X [ TurboVNC: eds-24-05-aws:1 (1 X + 7

C Q8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 Dk Y © § =
Activities () Terminal Jun13 02:30 y O

*s 1 tutorial 10@e4s-24-05-aws: ~/examples/cuda/TeaLeaf_CUDA/bin

#!/bin/bash

#PBS -1 nodes=2:ppn=2,walltime=flHL Change the time from 1
#PBS -1 naccesspolicy=singlejob minute to 10 minutes!
#PBS -N mpiprocname
cd $PBS 0 WORKDIR
#mpirun ./mpiprocname

Comment out the
spack load tau+mpi+cuda mpiprocname launch

mpirun tau exec -T cupti -cupti -ebs ./tea leaf

L)
a
o
=

Add
spack load tau+mpi+cuda

Add

mpirun tau_exec -T cupti
—cupti —ebs ./tea_leaf

Save the tealeaf.qsub file

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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Submit the CUDA job to run on four MPI ranks

@ 5 | &2 HpC Cloud On-Demand Data ¢+ X | [ TurboVNC: eds-24-05-aws:1 (1 X +

C QO 8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.htmi?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 w © L& ® o =

Activities (] Terminal Jun 13 02:31
*s M~ tutorial 10@e4s-24-05-aws: ~/examples/cuda/TeaLeaf_CUDA/bin

- $ cat tealeaf.qsub
#1/bin/bash | gsub tealeaf.qsub
#PBS -1 nodes=2:ppn=2,walltime=10:00
#PBS -1 naccesspolicy=singlejob
#PBS -N mpiprocname
cd $PBS 0 WORKDIR

-
a
@ #mpirun ./mpiprocname qstat -u $USER
=

spack load tau+mpi+cuda .
mpirun tau exec -T cupti -cupti -ebs ./tea leaf # After |t runs
: $ gqsub tealeaf.qsub

11540003 .e4s-24-05-aws

$ gstat -u $USER || paraprof &

S Show Applications
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TAU’s paraprof shows the time spent in individual CUDA kernels

[ ] [ ] é & HPC Cloud On-Demand Data C: X ﬂ TurboVNC: eds-24-05-aws:1 (1 X =+ v
C O e) https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 T 3, ® ﬁ =
edu-uoregon-tau-paraprof-ParaProf Jun 13 02:38
M tutorial 10@e4s-24-05-aws: ~/examples/cuda/TeaLeaf_CUDA/bin
TAU: ParaProf Manager TAU: ParaProf: node 0, thread 2 - /home/tutorial10/examples/cuda/Tealea... — O X
6 File Options Help File Options Windows Help
@ Applications TrialField Vald ST
¢ £ Standard Applications Name bin/TeaLeaf CUE |1 1c: - OPY_TIME

Value: Exc

¢ =1 Default App |Application ID 0 by
- ¢ (=1 Default Exp iE:zeriment D 0 i/ Hnissseconcs
¢ @ bin/TeaLeaf CUDA/cuda/examy :[Trial ID 0 1
@ TAUGPU_TIME “PU Core 16 T 37.49] ] device_tea_leaf ppcg_solve_upgal® rike ™
@ CPU MHz 3100.026 | 371 ] device_tea_leaf_ppcg_solve_calc (g 1@
. : S : ) 25845 [ ] .TAU application C U DA
Le ft CI IC k n Od e O t h rea d 2 TAU: ParaProf: /home/tutorial10/examples/cuda/TeaLeaf_CUDA/bin - 12.104 devﬁCe_tea_\eaf_cg_solve_calc_ur(kemel_
4 P File Options Windows Help 8.1 [ device tea leaf cg_solve calc_wi(kernel]
é _ | 3.412 [ device_tea leaf cg_solve_calc_p(kernel_i ke rneIS
Metric: TAUGPU_TIME 0.105 | Memory copy Device to Host
Value: Exclusive 0.104 | device_tea_leaf_ppcg_solve_init_sd_new
= 0.097 | Memory copy Host to Device
7 Std. Dev. DN o] [ IR 0.074 | device_tea_leaf_ppcg_update_z(kernel_in
. [[TRERnT] 0.06 | device_tea_leaf calc_2normi(kernel_info
Mr\?I:: [ 1 — I 1 =] 0.053 | device_pack_right_bUffer(kernel_info_t, ir
Min e R — [ 1 [rlim 0.05 | void reduction<double, (REDUCTION_TYR
e\ thread 0 sl [N 0.029 | device_unpack_right_buffer{kernel_info_t;
node® Mhread 1 T | 0.029 | device_tea_leaf_ppcg_solve_calc_p(kerng
noae U, thread 2 [EEH] 0.027 | device_tea_leaf_calc_rrnikernel_info_t, d
> node O, thread 3 0.022 | device_tea_leaf_ppcg_store_r(kernel_infq
- node 1, thread 0 il [N 0.021 | Context Synchronize
node 1, thread 1 | 0.019 | device_pack_top_buffer(kernel_info_t, int
4| node 1, thread 2 [l ] 0.015 | device_unpack_top_buffer(kernel_info_t,

node 1, thread 3 99;1 dev?ce_tea_!ealf_callc_rles!dgal(kernel_ipfov
node 2, thread 0 [l [N >
node 2, thread 1 [l o]

node 2, thread 2 [EEH]

node 2, thread 3 |

node 3. thread 0 [FaSSlaessl | W
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TAU EXxercise #6:

paraprof 3D display
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TAU paraprof

2] @ =] &2 HPC Cloud On-Demand Data ¢ X [ TurboVNC: e4s-24-05-aws:1 (1 X + v
C QO 8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.htmi?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd755¢ 1 O v ©® 9 =
Activities edu-uoregon-tau-paraprof-ParaProf Jun 13 02:45

*s M~ tutorial 10@e4s-24-05-aws: ~/examples/tau

s cd ~/examples/tau

$ paraprof demo.ppk &

$[ paraprof demo.ppk &

TAU: ParaProf Manager

demo.ppk

[1] 309831

File Options Help TAU: ParaProf: demo.ppk

@ Applications TrialField File Options [Windows| Hel
¢ &) Standard Applications Name demo.ppk | - PHOS. | EP
0

¢ 3 Default App Application ID Metric: GET 7| ParaProf Manager
¢ 3 Default Exp Experiment ID 0 || Value Exclusi 3D Visualization

¢ @ demo.ppk [Trial ID 0

[File Type Inde 0

€ ParaProf Pa

| 3D Communication Mat¥ix
Std. Dev.
Mean
Max

Min

node O
node 1
node 2
node 3
node 4
node 5
node 6
node 7
node 8
node 9

—]
=]
T—
node 10 =
|
T

Communication Matrix

| Choose 3D Visualization

Thread

@ PAPI_L2_DCM
@ PAPI RES_STL

Function Legend
Group Legend
User Event Legend
Group Changer

FIEIEEEEEEE T

Close All Sub-Windows

node 11
node 12
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TAU paraprof 3D visualization

5) | &2 HPC Cloud On-Demand Data C- X @8 TurboVNC: eds-24-05-aws:1 (1 X | + v
C O 8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.htmi?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd7: w ©® ¥ ©® 9

Activities edu-uoregon-tau-paraprof-ParaProf Jun 13 02:48

TAU: ParaProf: 3D Visualizer: demo.ppk

File

Options Windows

4

» Triangle Mesh

® Bar Plot
Scatter Plot

Topology Plot

Height Metric =
Exclusive v | |GET_TIME_OF D...|w»
Color Metric
Exclusive v| |GET_TIME_OF _D¢¥'| v
Loop: AORSA2 #7IX2 [{ /st
Function
< »
199
Thread
4 »
Height value 129.548 seconds
Color value 129.549 seconds
Scales | Plot [ Axes [ Color | Render
Speed
Auto-Rotate
)
Reverse Video
AA Lines Full Screen AA

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)

Choose Bar Plot and move

Function and Thread
Sliders

First mouse button to rotate
Second mouse button to
translate (left to right)
Scroll wheel (or +/- keys) to
zoom in.

Try Scatter plot next
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TAU paraprof: 3D Scatter Plot

E] &2 HPC Cloud On-Demand Data C: X 4= TurboVNC: e4s-24-05-aws:1 (1 X ar

(@) QO & nhttps://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize 1ote&path=novnc/websockify?toke

Activities edu-uoregon-tau-paraprof-ParaProf Jun 13 02:48
TAU: ParaProf: 3D Visualizer: demo.ppk

tions Windows Help

Triangle
Bar Plot
® Scatter Plot
Topology Plot
Loop: QL_MYRA_MOD::Q

Width
Exclusive v| |GET_TIME

SIGMAD_CQL3D
Depth

Exclusive

MPI_Barrier()
Height

GET_TIME

Render
ScatterPlot
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Spack package manager [https://spack.io]

5 | €2 HPC Cloud On-Demand Data C- X TurboVNC: eds-24-05-aws:1 (1 X +

Activities () Terminal

*

-
a
©
(-

"

adios

adios2
adios2
alquimia

aml

amrex

amrex

arborx
arborx
argobots
ascent

axom

axom

boost

bricks
bricks
butterflypack
cabana
cabana
caliper
caliper

chai

chai
charliecloud
conduit

cp2k

cusz
darshan-runtime
darshan-util

$ spack find -x

/
dealii
dealii
dyninst
eds-alc
e4s-cl
ecp-data-vis-sdk
ecp-data-vis-sdk
exago
flecsi
flecsi
T1it
flux-core
flux-core
fortrilinos
fpm
gasnet
ginkgo
ginkgo
globalarrays
glvis
gmp
gotcha
gptune
gromacs
gromacs
h5bench
hdf5
hdf5
hdf5

170 installed packages

$ which visit

/usr/local/visit/bin/visit

/spack/opt/spack/linux-ubu

|

$ which paraview
ntu22.04-x86 64/gcc-11.4.0/paraview-5.12.0-ytodziwgztexhb5jc6z2fn25bypuqqvq/bin/paraview

hdf5-vol-async
hdf5-vol-cache
hdf5-vol-log
heffte

heffte
hpctoolkit
hpctoolkit

hpx

hpx

hypre

hypre

kokkos

kokkos
kokkos-kernels
kokkos-kernels
laghos

lammps

lammps

lbann

legion

legion
libcatalyst
libnrm
libpressio
libpressio
libquo
libunwind

loki

magma
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mercury
metall

mfem

mfem

mgard

mgard
mpark-variant
mpifileutils
nccmp

nco

nekbone
netcdf-fortr
netlib-scalapack
nrm

nvhpc

[LELER
openfoam
openmpi
openpmd-api
papi

papi

papyrus
parallel-netcdf
paraview
paraview
parsec

parsec

pdt

petsc

O & https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75

petsc

phist

plasma

plumed
precice
pruners-ninja
pumi
py-cinemasci
py-deephyper
py-h5py
py-jupyterhub
py-libensemble
py-petscdpy
py-warpx
gthreads
quantum-espresso
raja

raja

rempi

scr

slate

slate

slepc
strumpack
strumpack
sundials
sundials
superlu
superlu-dist

superlu-dist
swig

sz

sz3
tasmanian
tasmanian
tau

tau
trilinos
trilinos
trilinos
umap
umpire
umpire
unifyfs
upcxx
upcxx
variorum
veloc
vtk-m
vtk-m
wannier90
xyce

zfp

zfp

spack find —x
spack find

spack find +cuda

nvidia-smi
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VisIt visualizer

@

) | 2 HPC Cloud On-Demand Data ¢+ X 8 TurboVNC: eds-24-05-aws:1 (1 X |+

C O 6 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 ﬁ?

Activities () Terminal

S )

e
=
©
L

b

M~

$ cd examples/visit

Jun 13 02:42

tutorial 10@e4s-24-05-aws: ~/examples/visit

$ visit &

[1] 294270

3 $ Running: gui3.3.3
Running: viewer3.3.3 -geometry 1072x749+430+27 -borders 26,4,4,4 -shift 0,0

Running: mdserver3.3.3 -host 127.0.0.1 -port 5601

-preshift 4,26 -defer -host 127.0.0.1 -port 5600

(c) 2000-2024 LLNS. All Rights Reserved.
Vislt 3.3.3, git version 7aa0dfa416
March 2023

Processing config file...

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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VisIt visualizer

[ XN } 5 | &2 HPC Cloud On-Demand Data C- X [ TurboVNC: e4s-24-05-aws:1 (1 X = + v

C O 8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 3 @ ¥ ® & =

Jun 13 02:43

Visit 3.3.3 = B tutorial10@e4s-24-05 Window 1 = B &

PlotAtts  OpAtts OERlOrD==8#Kk Oaada » 4> 2 »

File Controls Options Windows Help

visit

Main $ visit &

Global 1 N P P P S J
ey $ Running: gui3.3.3
ACtive Wincow il 430+27 -borders 26,4,4,4 -shift Help _ =
O I 'I Sources port 5601 L N =
pen example.silo EDBA K Q
e Vislt 3.3.3 Release Notes
Contents
@ Vislt home page Welcome to Visit's release notes page. This page describes

% Release Notes the important enhancements and bug-fixes that were added

— . to this release.
Command line arguments
File open

7 Frequently asked questions Sections
? Copyright
M) Host | localhost Y @ Vislt Contributors -Bﬁgies
. .
Vislt UltraWrapper ERNERCOMErts
[ Path |/homejtutoriall0/examples/visit Y Vislt Manuals Bugs fixed in version 3.3.3
op| e |* * Fixed a bug in the Exodus reader where it would display
an erroneous error message when the array with the
V| Use "currer.Migarking directory” by default simulation times had zero length
File grouping | Smart ~ Remove paths . . . * Fixed a bug with Swivel focus where it didn't properly
Show dot files center the picked point in the window when the image
was panned.
Directories Files * Fixed a bug with Swivel focus where the view in locked
. windows didn't get updated.
- (current directory) clean.sh * Fixed a bug with the Pseudocolor, Vector and Tensor
.. (go up 1 directory level) plots where the limits displayed at the bottom of the
fetch.sh color bar displayed the original data limits even when
visit.cdl "Use Actual Data" was specified for the "Limits".
visit.nc * Fixed blank viewer window on first plot on macOS by
Apply to resetting layout briefly on first plot.
v Apply operj Enhancements in version 3.3.3
V| Apply subs| * Added domain variable ordering to the metadata that
comes out of the X Ray Image Query Conduit outputs
* Changed the metadata coming out of the X Ray Image
Query Conduit outputs to use pot_hole_case as -
Open file as type: | Guess from file name/extension ~ Dismiss
. S —

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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VisIt visualizer

@] [ ] 5 &2 HPC Cloud On-Demand Data - X [ TurboVNC: eds-24-05-aws:1 (1 X + N7
C O ﬁ https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 o © ¥ ® ﬂ =

Activities Jun 13 02:44

¥ Boundar )
; y tutorial 10@eds-24-05 window 1 _ o
3 s " tAtts OpAtts Hel
o S S e =3 = 'Y ’ = ~ . - _—
= B4 Curve > P Help KR j% O o @ = = 8 o K I aaE » 4» 2 »

;| =
W Filled Boundary » $ visit & :
6] 4 it A w & h oL . J
$ Running: gui3.3.3
4 A& Label b RN 13027 -borders 26,4,4,4 -shift
o¢ B Mesh » port 5601
& Molecule » -port 5600

MultiCurve

Add Pseudocolor —>
Pressure

F Parallel Coordinates
» Pseudocolor 4

i Scatter »
Ti| 7 Spreadsheet ’
W Subset »

»' Tensor »

I Truecolor »
Pl &% Vector »
@ Volume ’
5 KL » : . :
Add,

Apply to ®) active window all windows
V| Apply operators to all plots

V' Apply subset selections to all plots

Show Applications

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)
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VisIt visualizer

[ XN ) ) &2 HPC Cloud On-Demand Data - X @ TurboVNC: e4s-24-05-aws:1 (t X =+ v

C QO B https://vnc-paratools.adaptivecomputing.com/vnc/vnc.htmi?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 SAT ©® ¥ ® & =

+~ viewer Jun13 02:44

Visit 3.3.3 tutorial10@eds-24-05 Window 1
Hel = = \
. R st PMoBRlorse=a8 4Kk O@@S&G » 4> 8 3>
Mairy $ visit & TR : =
Global {; Q hhhkEN\# L | 0 1

$ Running: gui3.3.3 i

430+27 -borders 26,4,4,4 -shift[EBIEHE=I{elaqle/l=Rle

port 5601 Cycle: 0
-port 5600 Peeudocclor

File Controls Options Windows PlotAtts

OpAtts

Auto apply

Active window |1 ¥

Sources

e g & Qg @«

Open Close Reopen

Add Pseudocolor —>

Pressure
Click Draw
Rotate image

—4.610
Active source | example.silo - 3.442
Time L2273

1.104
Max: 5.779
Mn: 1104

Plots

% ¥ L kKP4

Add, Operators, Delete Hide/Show Draw

un Pseudocolor - pressure

»

¥ 10

Apply to ®) active window all windows
v Apply operators to all plots

V| Apply subset selections to all plots

wser: tutoriall 0
ThuJun 1302:44:24 2024

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)




WRTUALANSTITUTE =~ HIGH PRODUCTIVITY SUPERCOMPUTING

VisIt visualizer

[ XN J 5 | &2 HPC Cloud On-Demand Data ¢ X [ TurboVNC: e4s-24-05-aws:1 (1 X = + v

C O 8 https://vnc-paratools.adaptivecomputing.com/vnc/vnc.html?resize=remote&path=novnc/websockify?token=6626dd00a6069602bd75 o @ ¥ ® & =

Jun 13 02:45

Visit 3.3.3 tutorial10@eds-24-05 Window 1
File Controls Options Windows PlotAtts OpAtts Hel = == y = = \
File C Options Wi patts Help SRS PoERloroe =&k Oesana » 4> >

$ visit & o p
#A HHhE A | 0
$ Running: gui3.3.3

430+27 -borders 26,4,4,4 -shift DB: example silg
port 5601 Cycle: 0

Add Operators —> — “por. 5600 s

[
Isosurface i O
Click Draw

Main

Active window |1 ¥ Auto apply

Active source example.silo

- 1
Mae: 5.77
Rotate 1mage i i
opfs) L 4
jons = »
Add_ Operators, Delete Hide/Show Draw
un Pseudocolor - Isosurface(pressure) 10
Apply to ®) active window all windows
V| Apply operators to all plots ”

V| Apply subset selections to all plots

wser: futoriall 0
ThuJun 1302:45:15 2024
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Download TAU from U. Oregon

http://tau.uoregon.edu

http://www.hpclinux.com [LiveDVD, OVA]
https://eds.io [Containers for Extreme-Scale Scientific Software Stack]

http://adaptivecomputing.com [ODDC with ParaTools Pro for E4S on cloud systems]

Free download, open source, BSD license

VIHPS 44TH PORTING & TUNING WORKSHOP (ACHEN/DRESDEN, FEB. 2024)


http://e4s.io
http://adaptivecomputing.com/

