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VURTYUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

Cube

= Parallel program analysis report exploration tools

File Display Plugins Help
. . . - g o Restore Setting * Save Settings
= Libraries for XML+binary report reading & writing | o
[ vetric tree B catitree | ] Fiat view M system vee | Mstatistis Misu | §
mgug = . 1.17e8 Visits (occ) ~|| - @ 0.00 tea_leaf baseline - 00 machine Linux} Al s
[ ] ~ 8633.39 Time (sec) ~ [ 0.03 MAIN__ - O 0.00 node jrc1531 ]
e ra u I I I e S O r re O r ro Ce SS I n O 0.00 Minimum Inclusive Time (sec) + @ 7.53 tea_module.tea_init_comms_ - O 0.00 MPI Rank 0
W 97.11 Maximum Inclusive Time (sec) + W 0.27 'somp parallel @tea_leaf.f90:45 W 35.30 Master thread 2
O 0 bytes_put (bytes) + @ 3.30 initialise_ - W 35.28 OMP thread 1 g
H - - = O 0 bytes_get (bytes) - W 0.00 diffuse_ W 35.29 OMP thread 2
[ | 0 0 ALLOCATION_SIZE (bytes) » W 0.00 timer W 35.29 OMP thread 3
O 0 DEALLOCATION_SIZE (bytes) » M 0.06 set_field_module.set field_ W 35.28 OMP thread 4
O 0 bytes_leaked (bytes) +  0.01 timestep_module.timestep_ W 35.29 OMP thread 5
0 0.00 maximum_heap_memory_allocated - ® 0.75 tea_leaf module.tea_leaf_ E ;g %g gm ::reag g
H W 1.19e10 bytes_sent (bytes) + M 0.26 timer_ reai
u Req u I res Qt4 > 4 . 6 O r Qt 5 = 1.19e10 bytes_received (bytes) + ® 115.14 update_halo_module.update_halo_ W 35.29 OMP thread 8
- + M 6.36 tea leaf kernel cg_module.tea leaf kernel_init_cg W 35.29 OMP thread 9
+ @ 20.78 tea_module.tea_allsum_ W 35.29 OMP thread 10
+ M 0.76 tea_leaf _kernel_cheby_module.tea_leaf_kernel_ch @ 35.30 OMP thread 11
-~ W 1.24 tea_leaf_kernel_cg_module.tea_leaf kernel_solve_ * @ 427.03 MPI Rank 1
- W 1.69 [$omp paraliel @tea_leaf cg.f00:186 O 0.00 node jrc1532
» I 426.92 MPI Rank 2
5.83 'Somp implicit barrier @tea_leaf cg.f90:1¢ » @ 431.03 MPI Rank 3
2.63 !$omp implicit barrier @tea_leaf_cg.fa0:200 - O 0.00 node jrc1533
= - - M 2.43 tea_leaf kernel cg_module.tea_leaf kernel _solve_ » @ 422.41 MPI Rank 4
- W 2.01 'somp parallel @tea_leaf cg.f90:234 » @ 430.27 MPI Rank 5
u rI I n V ~ O 3402.24 'somp do @tea_leaf ¢g.f90:247 - O 0.00 node jrc1534
6.36 '$omp implicit barrier @tea_leaf cg.f90:2¢ » @ 428.48 MPI Rank 6
W 2.72 !$omp implicit barrier @tea_leaf_cg.fa0:257 + @ 431.53 MPI Rank 7 =
- *H2 a_leal_kernel_ nel_solve__ >
i om jx - - - e . V| Al (96 elements) =
’6\)0 8633,39 (100.00%) 8633 Jql ‘u.ou 3421.11 (39.63%) anz:.]q‘ |o.0u 0.00 (0.00%) 3121.11‘

= Now available as a separate components
= Can be installed independently of Score-P,
e.g., on laptop or desktop
= |atest release: Cube v4.4.x (March 2019)
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Analysis presentation and exploration

= Representation of values (severity matrix)

on three hierarchical axes

» Performance property (metric)

= Call path (program location)

» System location (process/thread)

Property

= Three coupled tree browsers

= Cube displays severities
= As value: for precise comparison
= As color: for easy identification of hotspots
» Inclusive value when closed & exclusive value when expanded
» Customizable via display modes

Call

path
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Inclusive vs. exclusive values

= Inclusive
» Information of all sub-elements aggregated into single value

= Exclusive
» Information cannot be subdivided further

int foo ()
s {

int a;
'{: a =1+ 1;

Inclusive < Exclusive bar () ;

a =a+ 1;
'{: return a;

33RD VI-HPS TUNING WORKSHOP (JULICH, GERMANY, 24-28 JUNE 2019)



VIRTUAL INSTITUTE — HIGH PRODUCTIVITY SUPERCOMPUTING

Case study:
Tealeaf

cubel®

scal asca




VURTYUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

Case study: Tealeaf

= HPC mini-app developed by the UK Mini-App Consortium
= Solves the linear 2D heat conduction equation on a spatially decomposed regular grid
using a 5 point stencil with implicit solvers
= Part of the Mantevo 3.0 suite
= Available on GitHub: http://uk-mac.github.io/Tealeaf/

» Measurements of TealLeaf reference v1.0 taken on Jureca cluster @ JSC
= Using Intel 19.0.3 compilers, Intel MPI 2019.3, and Score-P 5.0

= Run configuration
= 8 MPI ranks with 12 OpenMP threads each
= Distributed across 4 compute nodes (2 ranks per node)
= Test problem “5”: 4000 x 4000 cells, CG solver

o\°

cp -r /p/scratch/share/VI-HPS/examples/Tealeaf .
% cd Tealeaf

% cube scorep tea leaf baseline 8x12 sum/profile.cubex
[GUI showing summary analysis report]
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Score-P analysis report exploration (opening view)

CubeGUI-4.4.3: scorep_tea_leaf baseline_8x12 sum/profile.cubex =@jrl11>

File Display Plugins Help
Restore Setting ~ Sawve Settings

Absolute ~ | | Absolute * | | Absolute “lu
‘ Metric tree ‘ Call tree Flat view B systemtree | Wl statistics [ sunburst M Pr g
2 2 - 3
8633.39 Time (sec) =
O 0.00 Minimum Inclusive Time (sec)
97.11 Maximum Inclusive Time (sec) e
O 0 bytes_put (bytes) &
O O bytes get (bytes)
O 0 ALLOCATION_SIZE (bytes)
O O DEALLOCATION SIZE (bytes)
O 0 bytes leaked (bytes)
O 0.00 maximum_heap _memory allocated (bytes
1.19e10 bytes sent (bytes)
1.19e10 bytes_received (bytes)

1

All (96 elements)

What kind of 117¢8 (100.00%) Where is it in the el [0
performance — source code?
metric? In what context?

1.17=8 (10

How is it
distributed across
the processes/threads?
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Metric selection

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12 sum/profile.cubex =@jri11=

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute ~ | | Absolute * | | Absolute “lu
E Metric tree E Call tree Flat view E System tree .] Statistics ‘ Sunburst E Pri |} §
1.17e8 Visits (occ) B~ 8633.39 tea leaf baseline S 8633.39 machine Linux =
 8633.39 Time (sec) =
O 0.00 Minimum Inclusive Time (sec
97.11 Maximum Inclusive Time (sec g
O 0O bytes put (bytes) o
O O bytes get (bytes)
O 0 ALLOCATION_SIZE (bytes)
O O DEALLOCATION SIZE (bytes)
O 0 bytes leaked (bytes)
O 0.00 maximum_heap _memory allocated (bytes
1.19e10 bytes sent (bytes)
1.19e10 bytes_received (bytes)
= “T ” g
Selecting the “Time” metric
shows total execution time
L] L] =
1 b > q b All (96 elements)
‘0.00 8633.39 (100.00%) 8633.39‘ ‘0.00 8632.39 (100.00%) 3533.39‘ 0.00 8633.39 (100.00%) 8633.39
Selected "Time" v

33RD VI-HPS TUNING WORKSHOP (JULICH, GERMANY, 24-28 JUNE 2019) _



VURTYUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

Expanding the system tree

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12_sum/profile.cubex <@jri11>

File Display Plugins Help
Restore Setting = Save Settings
Absolute * | | Absolute ~ | | Absolute "l
B metric tree B call tree Flat view B systemtree | M statistics M sunburst | M Pr | §
1.17e8 Visits (occ) = — 8633.39 tea leaf baseline - m 0.00 machine Linux 2l =
~ 8633.39 Time (sec) - O 0.00 node jrc1531 =
O 0.00 Minimum Inclusive Time (sec) ~ O 0.00 MPI Rank 0
97.11 Maximum Inclusive Time (sec) 97.12 Master thread g
O 0O bytes put (bytes) 88.48 OMP thread 1 2
O 0O bytes get (bytes) 88.49 OMP thread 2
0 0 ALLOCATION_SIZE (bytes) 88.48 OMP thread 3
O O DEALLOCATION_SIZE (bytes) 88.49 OMP thread 4
O 0 bytes leaked (bytes) 88.51 OMP thread 5
O 0.00 maximum_heap_memory_allocated (bytes 88.48 OMP thread 6
1.19e10 bytes sent (bytes) 88.48 OMP thread 7
1.19e10 bytes received (bytes) 88.47 OMP thread 8
- 88.49 OMP thread 9
88.48 OMP thread 10
88.46 OMP thread 11
» [0 1082.42 MPI Rank 1
-~ [ 0.00 node jrc1532
i i I » @ 1074.19 MPI Rank 2
DIStrIbUtlon » @ 1082.20 MPI Rank 3
. =~ [0 0.00 node jrc1533
of selected metric » @ 1070.64 MPI Rank 4
f ” th » @ 1079.06 MPI Rank 5
= [0 0.00 node jrc1534
or ca pa » @ 1091.18 MPI Rank &
by process/thread » @ 1083.27 MPI Rank 7 =
4 2
1 » . q ) = All (96 elements) -
‘0.00 8633.39 (100.00%) 8633.39‘ |0.00 8633.39 (100.00%) 8633.39‘ ‘0.00 0.00 (0.00%) 8633.39‘
[ || I
Selected "machine Linux" v
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Expanding the call tree

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12 _sum/profile.cubex =@jri11>

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute = | | Absolute = | | Absolute “w
E Metric tree E Call tree Flat view B systemtree | Wl statistics  Wsu > §
1.17e8 Visits (occ) Sl 0.00 tea leaf baseling o = 0.00 machine Linux = I
~ 8633.39 Time (sec) -~ m 0.03 MAIN - [0 0.00 node jrel531 =
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) » W 0.27 '$omp parallel @tea_leaf.f90:45 @ 0.00 Master thread =
O 0 bytes_put (bytes) » W 3.30 initialise_ 0 0.00 OMP thread 1 &
O 0 bytes_get (bytes) - W 0.00 diffuse_ O 0.00 OMP thread 2
O 0 ALLOCATION SIZE (byte » @ 0.00 timer_ 0 0.00 OMP thread 3
O 0 DEALLOCATION S| » [ 0.06 set_field module.set field_ O 0.00 OMP thread 4
O 0 bytes leaked (& » W 0.01 timestep_module.timestep_ O 0.00 OMP thread 5
O 0.00 maxi ory allocated - W 0.75 tea_leaf module.tea_leaf 0 0.00 OMP thread 6
» 0.26 timer_ O 0.00 OMP thread 7
D_ b . f I d » @ 115.14 update_halo_module.update_halo_ g ggg 8“2 mreag
+ W 6.36 tea_leaf kernel_cg_module.tea_leaf kernel_init_cg . rea
Istribution of selecte » [ 20.78 tea_module.tea_allsum_ g ggg 8“5 Enreag %?
1 » W 0.76 tea_leaf_kernel_cheby module.tea_leaf kernel ch: - rea
metric across the Ca” tree - W 1.24 tea_leaf kernel_cg_module.tea_leaf kernel_solve » @ 0.00 MPI Rank 1
~ @ 1.69 '$omp paraliel @tea leaf cg.f90:186 ~ O 0.00 node jrc1532
- [ 3421.11 !$omp do @tea_leaf cg.fo0:187 » @ 0.00 MPI Rank 2
5.83 !somp implicit barrier @tea leaf cg.fo0:1¢ » @ 0.00 MPI Rank 3
2.63 '$omp implicit barrier @tea_leaf cg.f90:200 ~ O 0.00 node jrc1533
- W 2.43 tea_leaf kernel cg_module.tea_leaf kernel_solve » @ 0.00 MPI Rank 4
- [ 2.01 'Somp paraliel @tea leaf cg.f00:234 D> EO%-OO :IPI' R%ggqfv
- . - [0 3402.24 '$omp do @tea leaf cg.f90:247 M -JU node Jrc
Collapsed. Inclusive value 6.36 !$omp implicit barrier @tea_leaf cg.f90:2" » @ 0.00 MPI Rank 6
. 2.72 '$omp implicit barrier @tea_leaf cg.f90:257 » @ 0.00 MPI Rank 7 -
EXpanded eXCIUS|Ve Value - W 2.04 tea_leaf kernel cg_module.tea_leaf kernel_solve__ :
— e M=t @ Sas ; All (96 elements) -
0.00 (0.00%) 8633.39‘ ‘u.ao 0.00 (0.00%) 0.00‘
I
F

»
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Selecting a call path

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12 sum/profile.cubex =@jri11=

File Display Plugins Help
Restore Setting ~ Sawve Settings
Absolute = | | Absolute * | | Absolute “lu
E Metric tree E Call tree Flat view B system tree | [H] statistics Syl 1| g
1.17e8 Visits (occ) ~| |~ m 0.00 tea_leaf baseline - < =<
- [ 0.03 MAIN__ - O 0.00 node jrc1531 g
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) » W 0.27 !'$omp parallel @tea_leaf.fo0:45 35.30 Master thread e
O 0 bytes_put (bytes) » W 3.30 initialise_ 35.28 OMP thread 1 7
O 0 bytes_get (bytes) ~ [ 0.00 diffuse 35.29 OMP thread 2
O 0 ALLOCATION_SIZE (bytes) » 0.00 timer_ 35.29 OMP thread 3
O O DEALLOCATION SIZE (bytes) » 0.06 set field module.set field 35.28 OMP thread 4
O 0 bytes_leaked (bytes) » [ 0.01 timestep_module.timestep_ 35.29 OMP thread 5
O 0.00 maximum_heap_memory_allocated ~ W 0.75 tea_leaf module.tea_leaf 35.28 OMP thread 6
1.19e10 bytes sent (bytes) » I 0.26 timer_ 35.29 OMP thread 7
1.19e10 bytes_received (bytes) ’ 115.14 update_halo_module.update_halo_ 35.29 OMP thread 8
» [ 6.36 tea_leaf kernel_cg_module.tea_leaf kernel_init_cg 35.29 OMP thread 9
» @ 20.78 tea_module.tea_allsum_ 35.29 OMP thread 10
» W 0.76 tea_leaf_kernel cheby module.tea_leaf kernel_ch: 35.30 OMP thread 11
~ W 1.24 tea leaf kernel cg module.tea leaf kernel solve » @ 427.03 MPI Rank 1
~ W 1.60 '$omp parallel @tea leaf cg.f90:186 ~ O 0.00 node jrc1532
m 3421.11 !$omp do @tea leaf cg.f90:187 » O 426.92 MPI Rank 2
5.83 !$omp implicit barrier @tea_leaf cg.f90:1¢ » @ 431.03 MPI Rank 3
2.63 !'$omp implicit barrier @tea_leaf cg.f90:200 ~ O 0.00 node jrc1533
. - [ 2.43 tea_leaf kernel cg_module.tea_leaf kernel_solve v @ 422.41 MPI Rank 4
SeIeCt|On UpdateS -~ @ 2.01 '$omp parallel @tea_leaf_cg.f90:234 » O 430.27 MPI Rank 5
. - [0 3402.24 !$omp do @tea _leaf cg.f90:247 - O 8-0402%0‘?;&;}23% 6
6.36 !$omp implicit barrier @tea_leaf cg.f90:2! ' - an
metric values Shown 2.72 '$omp implicit barrier @tea leaf cg.fo0:257 | O 431.53 MPI Rank 7 =
- & = ~ @ 2.04 tea leaf kernel cg module.tea leaf kernel solve _
in columns to the right 1. 208122, eal kamel cg modyle tea e el sove Sl S ,
8633.39 (100.00%) 8633.39‘ ‘o.oo 3421.11 (39.63%) 8633.39| ‘o.uo 0.00 (0.00%) 3421.11‘
- ——
‘f
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Multiple selection

CubeGUI-4.4.3: scorep_tea_leaf_baseline_B8x12 sum/profile.cubex =®@jri11>

File Display Plugins Help
Restore Setting ~ Sawve Settings

Absolute ~ | | Absolute ~ |  Absolute “lu

EMetric tree ECaII tree Flat\.fiemI B system tree | M statistics B su |» g

1.17e8 Visits (occ) - » [ 0.00 timer_ - 1=

» W 0.06 set_field_module.set_field_ ~ O 0.00 node jrc1531 £

O 0.00 Minimum Inclusive Time (sec) » W 0.01 timestep_module.timestep ~ O 0.00 MPI Rank 0
97.11 Maximum Inclusive Time (sec) ~ [ 0.75 tea_leaf module.tea leaf 86.98 Master thread o
O 0O bytes put (bytes) » 0.26 timer_ 86.62 OMP thread 1 2
O 0 bytes get (bytes) » @ 115.14 update_halo_module.update_halo_ 86.62 OMP thread 2
O 0 ALLOCATION_SIZE (bytes) » [ 6.36 tea_leaf kernel_cg module.tea_leaf kernel_init_cg 87.04 OMP thread 3
[0 O DEALLOCATION_SIZE (bytes) » @ 20.78 tea_module.tea_allsum_ 86.83 OMP thread 4
O 0 bytes_leaked (bytes) » [ 0.76 tea_ieaf kernel cheby module.tea leaf kernel ch 86.61 OMP thread 5
O 0.00 maximum_heap_memory_allocated - W 1.24 tea_leaf kernel cg_module.tea leaf kernel sofve 86.74 OMP thread 6
1.19e10 bytes_sent (bytes) - @ 1.69 !$omp paraliel @tea leaf cg.f90:186 86.65 OMP thread 7
1.19e10 bytes_received (bytes) 86.65 OMP thread 8
5.83 !$omp implicit barrier @tea leaf cg.f90:1¢ 86.90 OMP thread 9
2.63 !$omp implicit barrier @tea_leaf cg.f90:200 86.84 OMP thread 10
~ W 2.43 tea_leaf kernel cg_module.tea leaf kernel solve 86.90 OMP thread 11
~ @ 2.01 {$omp paraliel @tea leaf cg.f90:234 » @ 1054.35 MPI Rank 1
- 0 0.00 node jrc1532
6.36 !$omp implicit barrier @tea leaf cg.f90:2! » O 1044.42 MPI Rank 2
2.72 '$omp implicit barrier @tea_leaf cg.f90:257 » @ 1053.24 MPI Rank 3
- W 2.04 tea_leaf kernel cg_module.tea leaf kernel solve O gﬂ{){]ggd‘f;rrfﬂ%ls? »
D - 1.54 '$omp parallel @tea leaf cg.f90:284 ’ . an
Select multiple nodes + @ 105165 MPI Rank 5
. . 40.82 !somp implicit barrier @tea_leaf cg.f90:: - [ 0.00 node jrc1534
Wlth Ctl’l-ClICk 3.24 'somp implicit barrier @tea leaf cg.f90:302 » @ 1060.86 MPI Rank 6
» W 1.37 tea_leaf kernel_module.tea_leaf kernel finalise_ » @ 1055.43 MPI Rank 7 -
- + [ 0.25 field summary_ ! :

4 » q -t . y All (96 elements) -
‘0.00 8633.39 (100.00%) 8633.39‘ ‘0.00 8403.46 (97.34%) 8633.39| ‘0.00 0.00 (0.00%) 8403.46‘
[ || I

v
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Box plot view

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12 sum/profile.cubex =@jri11=

File Display Plugins Help
Restore Setting ~ Sawve Settings
Absolute = | | Absolute = | | Absolute “lu
B8 metric tree B call tree Flat view B system tree | [H statistics Sunburst - §
1.17e8 Visits (occ) « |~ m 0.00 tea_leaf baseline =~ 3612 =
~ 8633.39 Time (sec) -~ W 0.03 MAIN__ ' =
O 0.00 Minimum Inclusive Time (sec) v 7.53 tea_module.tea_init_comms_ -_ F 35.97
97.11 Maximum Inclusive Time (sec) ’ 0.27 '$omp parallel @tea_leaf.f90:45 : L 3502 g
O 0 bytes_put (bytes) r 3.30 initialise_ 35.94 4 ]
O O bytes get (bytes) - 0.00 diffuse
O 0 ALLOCATION_SIZE (bytes) v 0.00 timer_
O O DEALLOCATION_SIZE (bytes) » 0.06 set_field_module.set field_
O 0 bytes leaked (bytes) ’ 0.01 timestep _module.timestep 35.75 1 Lemem
O 0.00 maximum_heap_memory_allocated - @ 0.75 tea_leaf_module.tea_leaf_ ’
1.19e10 bytes sent (bytes) » 0.26 timer_ L pmmmmmmeeeey F 35.64
1.19e10 bytes_received (bytes) » 115.14 update_halo_module.update_halo_
» [ 6.36 tea_leaf kernel_cg_module.tea_leaf kermne | | 3556 ; e
» @ 20.78 tea_module.tea_allsum_ i
’ 0.76 tea_leaf_kernel_cheby module.tea_leaf ke :
~ W 1.24 tea leaf kernel cg module.tea leaf kerne :
v 1.69 '$omp parallel @tea leaf cg.f90:186 :
m 3421.11 '$omp do @tea leaf cg.f90:187 :
5.83 !$omp implicit barrier @tea ls :
35.19 4 :
—_— L 35.19
35.00
Box plot shows statistical - ® oxPhr Violin Pl
4 ¥
[P0 admiea distribution across the system; with 3524 (57.25%) 597
[ min/max/avg/median/quartiles I
v
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Violin plot view

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12 sum/profile.cubex =@jri11=

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute = | | Absolute = | | Absolute “lu
B8 metric tree B call tree Flat view B system tree | [H statistics Sunburst - §
1.17e8 Visits (occ) « |~ m 0.00 tea_leaf baseline =~ 3612 =
~ 8633.39 Time (sec) -~ W 0.03 MAIN__ ' =
O 0.00 Minimum Inclusive Time (sec) v 7.53 tea_module.tea_init_comms_ r - 35.97
97.11 Maximum Inclusive Time (sec) ’ 0.27 '$omp parallel @tea_leaf.f90:45 : r 35.92 E
O 0 bytes_put (bytes) r 3.30 initialise_ 3504 1 ! ]
O O bytes get (bytes) - 0.00 diffuse
O 0 ALLOCATION_SIZE (bytes) v 0.00 timer_
O O DEALLOCATION_SIZE (bytes) » 0.06 set_field_module.set field_
O 0 bytes leaked (bytes) ’ 0.01 timestep _module.timestep 35.75 1 Satr0
O 0.00 maximum_heap_memory_allocated - @ 0.75 tea_leaf_module.tea_leaf_ ’
1.19e10 bytes sent (bytes) » 0.26 timer_ ] s F 35.64
1.19e10 bytes_received (bytes) » 115.14 update_halo_module.update_halo_
» [ 6.36 tea_leaf kernel_cg_module.tea leaf kerne || 35:56 i B
» @ 20.78 tea_module.tea_allsum_
’ 0.76 tea_leaf_kernel_cheby module.tea_leaf ke
- 1.24 tea leaf kernel cg module.tea leaf kerne
v 1.69 'somp parallel @tea leaf cg.f90:186
35.19 A
F35.19
35.00
. . . Box Flot ® Violin Plot
Violin plot shows graphical :
8633.39 (100.00%) : : ) 8633.39| [35.19 35.64 (57.25%) 35.9?‘
distribution across the system = '
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Topology view

CubeGUI-4.4.3: scorep_tea_leaf baseline_8x12 sum/profile.cubex =@jrl11>

File Display Plugins Help
Restore Setting ~ Sawve Settings n = n n n B m E m u ®-rot:| 0 < ly-rot:| O <
Absolute = | | Absolute = | | Peer percent Tl
. Metric tree . Call tree Flat view l Statistics . Sunburst . Process x Thread | 4 §r
1.17e8 Visits (occ) “| |~ m 0.00 tea_leaf baseline - =
 8633.39 Time (sec) ~ W 0.03 MAIN =
O 0.00 Minimum Inclusive Time (sec) ' 7.53 tea_module.tea_init_comms_
97.11 Maximum Inclusive Time (sec) ’ 0.27 '$omp parallel @tea_leaf.f90:45 2
O 0 bytes put (bytes) ’ 3.30 initialise_ 8
O 0 bytes_get (bytes) -~ W 0.00 diffuse_
O 0 ALLOCATION_SIZE (bytes) ’ 0.00 timer_
O 0 DEALLOCATION_SIZE (bytes) ’ 0.06 set_field_module.set_field_
O 0 bytes leaked (bytes) b 0.01 timestep module.timestep
O 0.00 maximum_heap_memory_allocated ~ @ 0.75 tea_leaf module.tea_leaf
1.19e10 bytes sent (bytes) ’ 0.26 timer_
1.19e10 bytes received (bytes) ’ 115.14 update_halo_module.update halo_
’ 6.36 tea_leaf_kernel_cg_module.tea_leaf_kerne
v 20.78 tea_module.tea_allsum_
» @ 0.76 tea_leaf kernel_cheby module.tea leaf ke
-~ @ 1.24 tea leaf kernel_cg module.tea_leaf kerne
M 1.69 !$omp parallel @tea leaf cg.f30:186
~ [ 3421.11 '$omp do @tea leaf cg.f90:18
™~ 5.83 1$omp implicit barrier @tea '
2.63 '$omp implicit barrier @i«
-~ @ 2.43 tea_leaf kernel_cg_mod
M 2.01 '$omp parallel &
4 » 1 L4 =
8633.39 (100.00%) acrOSS the System 8633'39‘ ‘pop 0.03 % 00%) 100-90
(here: processes X threads)




Topology view (cont.)

VAIRTUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

CubeGUI-4.4.3: scorep_tea_leaf baseline_8x12 sum/profile.cubex =@jrl11>

Peer percent o
u

{ statistics B sunburst | [ Process x Thread |4 g
2l =

m

=

o

[nd

Process [ size 8) 0 5

Thread ( size 12 ) 1

Node: node jrc1531

Name: OMP thread 1

MPI rank: 0

Thread id: 1

Value: 85.45870865 (59.08%)
Absolute: 6.41221032e-02 (59.08%)
Number of elements: 1

File Display Plugins Help
Restore Setting ~ Sawve Settings = = n n‘ n B m E m =] ®-rot:| 0 < ly-rot:| 0 <
Absolute ~ | | Absolute
. Metric tree . Call tree Flat view
1.17e8 Visits (occ) “| |~ m 0.00 tea_leaf baseline
 8633.39 Time (sec) ~ W 0.03 MAIN
O 0.00 Minimum Inclusive Time (sec) ' 7.53 tea_module.tea_init_comms_
97.11 Maximum Inclusive Time (sec) ’ 0.27 '$omp parallel @tea_leaf.f90:45
O 0 bytes put (bytes) ’ 3.30 initialise_
O 0 bytes_get (bytes) -~ W 0.00 diffuse_
O 0 ALLOCATION_SIZE (bytes) ’ 0.00 timer_
O 0 DEALLOCATION_SIZE (bytes) v 0.06 set_field_module.set_field_
O 0 bytes leaked (bytes) b 0.01 timestep module.timestep
O 0.00 maximum_heap_memory_allocated ~ @ 0.75 tea_leaf module.tea_leaf
1.19e10 bytes sent (bytes) ’ 0.26 timer_
1.19e10 bytes received (bytes) ’ 115.14 update_halo_module.update halo_
’ 6.36 tea_leaf_kernel_cg_module.tea_leaf_kerne
v 20.78 tea_module.tea_allsum_
» @ 0.76 tea_leaf kernel cheby module.tea leaf
-~ @ 1.24 tea leaf kernel_cg module.tea_leaf k
M 1.69 !'$omp parallel @tea leaf cg.f9gQ
-~ @ 2.43 tea_leaf kernel_cg_mgs
M 2.01 '$somp parallel @y
- [0 3402.24 '$omp g
: s Selection & right-click
0.00 8633.30 (100.00%) 8633.39| (0.00 _
I shows details
Selected "85.46 OMP thread 1
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Alternative display modes

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12 sum/profile.cubex =@jri11=

File Display Plugins Help
Restore Setting ~ Sawve Settings
Absolute = | | Metric selection percent ~ | | Peer percent “lu
EMetric tree ECaII tree FIatview ESystem tree Su b g
1.17e8 Visits (occ) ||~ W 0.00 tea_leaf baseline 4 , = 7
- [ 0.00 MAIN__ - O 0.00 node jrc1531 g
O 0.00 Minimum Inclusive Time (sec) » @ 0.00 tea_module.tea init comms_ ~ O 0.00 MPI Rank 0
97.11 Maximum Inclusive Time (sec) » @ 0.00 !$omp parallel @tea_leaf.fa0:45 98.13 Master th o
O 0 bytes_put (bytes) » @ 0.04 initialise_ 98.07 OMP thread
O 0 bytes_get (bytes) ~ [ 0.00 diffuse_ 98.10 OMP thread
O 0 ALLOCATION_SIZE (bytes) » @ 0.00 timer_ 98.11 OMP thread 3
[0 0 DEALLOCATION_SIZE (bytes) » [ 0.00 set field module.set field 98.09 OMP t )
O O bytes leaked (bytes) » [ 0.00 timestep_module.timestep_ 98.10 OMP t Da’ta can be Shown N
O 0.00 maximum_heap_memory_allocated ~ W 0.01 tea_leaf module.tea_leaf ggg? 8HEE }
1.19e10 bytes sent (bytes) » 0.00 timer :
1.19e10 bytes received (bytes) » B 1.33 updafe_halo_module.update_halo_ 98.10 OMP t various percentage
» [ 0.07 tea_leaf kernel_cg_module.tea_leaf kernel init_cg 98.10 OMP t
» W 0.24 tea_module.tea_alisum 98.10 OMP t mOdES
» W 0.01 tea_leaf_kernel cheby module.tea_leaf kernel_chi 98.13 OMP th§
~ W 0.01 tea leaf kernel cg module.tea leaf kernel solve » @ 98.96 MPI Rank 1
~ W 0.02 '$omp parallel @tea leaf cg.f90:186 ~ O 0.00 node jrc1532
m 39.63 !$omp do @tea leaf cg.f90:187 » [ 98.93 MPI Rank 2
0.07 !'$omp implicit barrier @tea_leaf cg.f90:1¢ » @ 99.88 MPI Rank 3
0.03 !'$omp implicit barrier @tea_leaf cg.f90:200 ~ O 0.00 node jrc1533
- [ 0.03 tea_leaf kernel cg_module.tea_leaf kernel_solve » @ 97.89 MPI Rank 4
-~ @ 0.02 '$omp parallel @tea_leaf_cg.f90:234 ’ 99.71 M!JI Rank 5
- [ 39.41 !$omp do @tea leaf cg.f90:247 ~ O 0.00 node jrc1534
0.07 !'$omp implicit barrier @tea_leaf cg.f90:2! » @ 99.29 MPI Rank 6
0.03 !'$omp implicit barrier @tea_leaf cg.f90:257 » @ 100.00 MPI Rank 7 -
= ~ W 0.02 tea leaf kernel cg module.tea leaf kernel solve _| ! :
1 » ] -ttt e i y All (96 elements) -
‘o.oo 8633.39 (100.00%) 8633.39‘ ‘o.oo 39.63 100.oo| ‘o.uo 0,00 100.00‘
[ - ——
‘f
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Important display modes

= Absolute
= Absolute value shown in seconds/bytes/counts

= Selection percent
= Value shown as percentage w.r.t. the selected node
“on the left” (metric/call path)

= Peer percent (system tree only)
= Value shown as percentage relative to the maximum peer value

33RD VI-HPS TUNING WORKSHOP (JULICH, GERMANY, 24-28 JUNE 2019) 18
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Source-code view via context menu

CubeGUI-4.4,3: scorep_tea_leaf_baseline_8x12_sum/profile.cubex =@jrl11>

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute v |  Absolute v | | Absolute ]
E Metric tree E Call tree Flat view E System tree .] Statistics B su |» §
1.17e8 Visits (occ) =/ | ~ m 0.00 tea_leaf baseline - m 0.00 machine Linux 2l =
~ 8633.39 Time (sec) - 0.03 MAIN__ ~ O 0.00 node jrc1531 =
O 0.00 Minimum Inclusive Time (sec) » I 7.53 tea_module.tea_init comms_ ~ O 0.00 MPI Rank 0
97.11 Maximum Inclusive Time (sec) v W 0.27 !$omp parallel @tea_leaf.fo0:45 35.30 Master thread 5
O 0 bytes_put (bytes) » W 3.30 initialise_ 35.28 OMP thread 1 3
O 0 bytes_get (bytes) - [ 0.00 diffuse_ 35.29 OMP thread 2
O O ALLOCATION_SIZE (bytes) > 0.00 timer_ 35.29 OMP thread 3
O 0 DEALLOCATION_SIZE (bytes) » W 0.06 set field module.set field_ 35.28 OMP thread 4
O 0 bytes_leaked (bytes) ’ 0.01 timestep_module.timestep_ 35.29 OMP thread 5
O 0.00 maximum_heap_memory_allocated - @ 0.75 tea_leaf module.tea leaf_ 35.28 OMP thread 6
1.19e10 bytes_sent (bytes) ' 0.26 timer_ 35.29 OMP thread 7
1.19210 bytes received (bytes) » @ 115.14 update_halo_module.update halo_ 35.29 OMP thread 8
» W 6.36 tea_leaf kernel cg module.tea leaf kernel_init_cg 35.29 OMP thread 9
» @ 20.78 tea_module.tea_allsum_ 35.29 OMP thread 10
» W 0.76 tea_leaf kernel cheby module.tea_leaf kernel ch 35.30 OMP thread 11
- @ 1.24 tea_leaf kernel_cg_module.tea_leaf_kernel solve_ » @ 427.03 MPI Rank 1
~ W 1.69 '$omp parallel @tea leaf cg.f90:186 - 0 0.00 node jrc1532
m 3421.11 '$omp do @tea leaf cg.f90:1€ ' PI Rank 2
5.83 'somp implicit barrier @tea lea \ PllFs{ggk 3
i -rh 2.63 '$omp implicit barrier @tea_leaf jrc
nght CIICk Opens ~ [ 2.43 tea_leaf kernel cg module.tea leaf ke  Setasloop mg: Eantg
~ W 2.01!'$omp parallel @tea_leaf cg.f90:234  gyxpandjcollapse o an
context menu - O 3402.24 'Somp do @tea_leaf cg.f0:24 . | jrc1534
6.36 !$omp implicit barrier @tea lea g MPI Rank 6
2.72 '$somp implicit barrier @tea_leaf ¢  Cutcalltree » MPI Rank 7 -
= v 2.04 tea_leaf _kernel_cg_module.tea_leaf kel Ffind items '
: ! ! Clear found items "
‘o.oo 8633.39 (100.00%) 8633.39‘ ‘0.00 3421.11 (39.63%) Sort tree items... , 00%) 3421.11‘
Min/max values T
lipboard
Shows a short description of the clicked item Copy to clipboar v,

Mark this item

T ————————"
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Source-code view

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12 sum/profile.cubex =@jri11=

File Display Plugins Help
Restore Setting ~ Sawve Settings
Absolute * | | Absolute * | I8 score-p Configuration | @ Source | i) Info o
E Metric tree E Call tree Flat view 170 g
1.17e8 Visits (occ) ~| |~ m 0.00 tea_leaf baseline a]| (335 'MPLICTT NONE <
— 8633.39 Time (sec) v 0.03 MAIN__ 172 INTEGER(KIND=4):: x_min,x_max,y_min,y_max
O 0.00 Minimum Inclusive Time (sec) ’ 7.53 tea_module.tea_init comms_ 174 REAL(KIND=8), DIMENSION(x_min-2:x_max+2,y_min-2:y_
97.11 Maximum Inclusive Time (sec) » 0.27 '$omp parallel @tea leaf.f90:45 };2 ggﬁi:imrg;- gmgﬁg:gzEX_min—S:X_maH;.y_m@n-g:y_
O 0 bytes _put (bytes) ’ 3.30 initialise_ =2 x_min-2:x_max-+2,y_min-Z:y_
O 0 bytes get (bytes) . 0.00 diffuse _ };; REAL{KIND=8), DIMENSION (x_min-2:x_max+2,y_min-2:y_
O 0 ALLOCATION_SIZE (bytes) ’ 0.00 timer_ 179  REAL(KIND=8) :: rx, ry
O O DEALLOCATION_SIZE (bytes) v 0.06 set_field_module.set field_ 180
O O bytes leaked (bytes) ’ 0.01 timestep_module.timestep_ 181  INTEGER(KIND=4) :: j.k.n
O 0.00 maximum_heap_memory allocated - W 0.75 tea_leaf module.tea leaf e REAL(kind=8) :: pw
1.19e10 bytes sent (bytes) » 0.26 timer_ 184  pw=0.008
1.19e10 bytes_received (bytes) » 115.14 update_halo_module.update_h 185 -
v 6.36 tea_leaf kernel_cg_module.tea_le 186 !$OMP PARALLEL
» m 20.78 tea_module.tea_allsum_ 187 !$OMP DO REDUCTION(+:pw)
» W 0.76 tea_ieaf kernel cheby module.te i DOD‘:;.Y_—”"'“:‘"—“’E"‘
~ [ 1.24 tea_leaf kernel_cg_module.tea_le | ;g0 “f{j NS N
v 1.69 '$omp parallel @tea leaf cg.f¢ 101 ;w*gxy{jjml; + Kylj, k) &
m 3421.11 '$omp do @tea leaf cg 192 + rf(Kx(j+1, k) + Kx(j kDPpl, k) &
. 5.83 !$omp implicit barrier @t 193 - ry*(Kylj, k+1)*p(, k+1) + Ky(j, k)*plj, k-1)) &
N Ote . 2.63 'somp implicit barrier @tea }g; - neKx(j+1, k)*p(i+1, k) + K], k)*p(j-1, k)
- - ~ [l 2.43 tea_leaf kernel cg module.tea le 196 — ow -+ wii, kipli, kI
This feature depends on file and " @ 2.01 Somp parallel Gtea leaf ca e | 1oy enbpa "V
. . . . - [ 3402.24 '$somp do @tea_leaf cg. 198 ENDDO
6.36 !$omp implicit barrier @t 199 !$OMP END DO
line number information provided 3175 t50mp MBI parTir @tea || 200 SO END PARALEL
= = = = ~ @ 2.04 tea leaf kernel cg module.tea le_
by the |nstrumentatlon’ |e, |t may Lo ed feal A - ggg END SUBROUTINE tea_leaf kernel solve cg fortran_calc wr
o . . 3421.11 (39.63%) 8633.30| | 204 SUBROUTINE tea leaf kernel solve cg fortran calc urlx m~
not always be available _ | & :
v
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Context-sensitive help

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12 sum/profile.cubex =@jri11=

File Display Plugins NEEN
Restore Setting ~ S#  Getting started
User Guide
Absolute n percent ~ | | Peer percent *| »n
Mouse and keyboard control v
EMetric tree What's This? Shift+F1 El Fiat view B systemtree | [l statistics  Wsu  |» g
1.17e8 Visits (| About ea leaf baseline - 2l =
~ 8633.39 Time Plugin Infa , D MAIN__ ~ O 0.00 node jrc1531 =
O 0.00 Minimum| 49" 2 .09 tea_module.tea_init comms_ - O 0.00 MPI Rank 0
97.11 Maximu  Plugig@umentation *).00 !$omp parallel @tea leaf.fa0:45 gg-ég gaﬁ;thrga{ﬂ e
0 bytes_put (b " ipti .04 initialise - rea g
S yles_p ( ed mancs descr!pt_lon el 98 10 OMP thread 2 )
O e\it?d re?|ons description 0.00 timer 08.11 OMP thread 3
O _SIZE (bytes) » [ 0.00 set_field_ module.set_field_ 98.09 OMP thread 4
O d (bytes) » W 0.00 timestep_module.timestep 98.10 OMP thread 5
» um_heap_memory allocated - W 0.01 tea_leaf module.tea leaf 98.09 OMP thread 6
bytes sent (bytes) » @ 0.00 timer_ 98.11 OMP thread 7
20 hytes received (bytes) » @ 1.33 update_halo_module.update_halo_ 98.10 OMP thread 8
.- » [ 0.07 tea_leaf kernel_cg_module.tea_leaf kernel init_cg 98.10 OMP thread 9
Context-sensitive help » ® 0.24 tea_module.tea_allsum_ 98.10 OMP thread 10
. » W 0.01 tea leaf kernel cheby module.tea leaf kernel chi Sgg%ﬁp?gptkh;ead 11
~ W 0.01 tea leaf kernel cg module.tea leaf kernel solve ' . rl Ran
avallable for a” GUI - @ 0.02 '$omp paraliel @tea leaf cg.f90:186 ] ~ O 0.00 node jrc1532
it m 39.63 !$omp do @tea leaf cg.f90:187 » @ 98.93 MPI Rank 2
Iems 0.07 '$somp implicit barrier @tea leaf cg.f90:1¢ » @ 99.88 MPI Rank 3
0.03 '$omp implicit barrier @tea_leaf cg.f90:200 ~ O 0.00 node jrc1533
- @ 0.03 tea leaf kernel cg module.tea leaf kernel solve » @ 97.89 MPI Rank 4
- @ 0.02 '$omp paraliel @tea_leaf cg.f90:234 * @ 99.71 MPI Rank 5
- [ 39.41 !$omp do @tea leaf cg.f90:247 ~ O 0.00 node jrc1534
0.07 '$omp implicit barrier @tea leaf cg.f90:2" » @ 99.29 MPI Rank 6
0.03 !'$omp implicit barrier @tea_leaf cg.f90:257 » @ 100.00 MPI Rank 7 -
= ~ W 0.02 tea leaf kernel cg module.tea leaf kernel solve _| ! :
] » ] i e B copesat ) All (96 elements) v
‘0.00 8633.39 (100.00%) 8633.39‘ ‘0.00 39.63 100.oo| ‘0.00 0,00 100.00‘
[ || e
Change into help mode for display components v
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Scalasca report post-processing

= Scalasca’s report post-processing derives additional metrics and generates
a structured metric hierarchy

= Automatically run (if needed) when using the square convenience command:

% square scorep_tea leaf baseline 8x12 sum
INFO: Post-processing runtime summarization report (profile.cubex)...
INFO: Displaying ./scorep tea leaf baseline 8x12 sum/summary.cubex...

[GUI showing post-processed summary analysis report]

33RD VI-HPS TUNING WORKSHOP (JULICH, GERMANY, 24-28 JUNE 2019)
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Post-processed summary analysis report

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12_sum/summary.cubex <@jril1>

File Display Plugins Help
Restore Setting ~ Sawve Settings
Absolute ~ | | Absolute * | | Absolute “lw
E Metric tree E Call tree Flat view B8 system tree | [ statistics Sunburst = [ pr [ 731;
~ O 0.00 Time (sec) -/ |~ ® 0.00 tea_leaf baseline = 1 Al =
= = = -~ O 0.00 Execution -~ @ 0.03 MAIN v -Ju node rc =
Sp'lt base metrics into » ® 0.00 tea module.tea_init comms_ - O 0.00 MPI Rank 0
e . ~ 0 0.00 MPI » @ 0.00 !$omp parallel @tea_leaf.f90:45 35.30 Master thread =)
more SpeCIfIC metrics » B 7.97 Management » @ 2.15 initialise_ 35.28 OMP thread 1 g
» m 0.38 Synchronization 0.00 diffuse 35.29 OMP thread 2
- 0 0.00 Communication » m 0.00 timer_ 35.29 OMP thread 3
12.08 Point-to-point » m 0.06 set_field_module.set field_ 35.28 OMP thread 4
19.82 Collective » @ 0.00 timestep_module.timestep 35.29 OMP thread 5
O 0.00 One-sided ~ @ 0.75 tea leaf module.tea leaf ~— 35.28 OMP thread 6
» O 0.00 File ljO » ® 0.26 timer_ -7 35.29 OMP thread 7
- O 0.00 OpenMP » @ 51.30 update_halo_module.update_h 35.29 OMP thread 8
- O 0.00 Synchronization » @ 6.22 tea_leaf kernel cg module.tea_ 35.29 OMP thread 9
~ O 0.00 Barrier » @ 1.03 tea_module.tea_alisum_ 35.29 OMP thread 10
O 0.00 Explicit » @ 0.61 tea_leaf kernel cheby module.t 35.30 OMP thread 11
114.81 Implicit ~ ® 1.24 tea leaf kernel_cg_module.tea_ 0.00 MPI Rank 1
O 0.00 Critical - ® 1.69 '$omp parallel @tea leaf cg. 35.59 Master thread
O 0.00 Lock API m 3421.11 !$omp do @tea leaf ¢ 35.58 OMP thread 1
O 0.00 Ordered O 0.00 !$omp implicit barrier @ 35.58 OMP thread 2
O 0.00 Task Wait O 0.00 !$omp implicit barrier @te 35.58 OMP thread 3
O 0.00 Flush - @ 2.43 tea leaf kernel cg_module.tea_ 35.58 OMP thread 4
O 0.00 Overhead - m 2.01 '$Somp paraliel @tea_leaf cg. 35.58 OMP thread 5
» @ 656.11 Idle threads - @ 3402.24 !Somp do @tea_leaf c 35.59 OMP thread 6
1.17e8 Visits (occ) O 0.00 '$omp implicit barrier @ 35.59 OMP thread 7
v @ 2.37e10 Bytes transferred (bytes) O 0.00 '$omp implicit barrier @te 35.58 OMP thread & -
» O 0 MPI file operations (occ) = ~ ® 2.04 tea leaf kernel cg_module.tea _ | ! k
e I R . B . . e et ety All (96 elements) -
‘o.uo 8478.33 (91.27%) 9289.50 ‘o.oo 3421.11 (40.35%) 84?8.33‘ |o.oo 0.00 (0.00%) 3421.11‘
| -
\f
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Tealeaf summary report analysis (I)

CubeGUI-4.4.3:

scorep_tea_leaf_baseline_8x12_sum/summary.cubex <®@jri11>

File Display Plugins Help
Restore Setting ~ Sawve Settings
Absolute ~ | | Absolute ~ | | Absolute “lw
B metric tree EE calltree Flat view B systemtree | M statistics | [ su  |» §
~ O 0.00 Time (sec) = » 0.00 timer_ | so.86 =
. -~ O 0.00 Execution » @ 0.06 set_field module.set field ' =
91% Of the execution » @ 0.00 timestep_module.timestep
0 - 0 O ~ W 0.75 tea_leaf module.tea leaf 2
time Is computat|on_ » » ® 7.97 Management » @ 0.26 timer_ 80.30 | | gs.05 | @
» m 0.38 Synchronization » @ 51.30 update_halo_module.update_halo_
- O 0.00 Communication » @ 6.22 tea_leaf_kernel_cg_module.tea_leaf_kernel_init_cg_{
12.08 Point-to-point » 1.03 tea_module.tea_allsum
19.82 Collective » 0.61 tea leaf kernel cheby module.tea leaf kernel chet 88.74 1
0O 0.00 One-sided ~ @ 1.24 tea leaf kernel cg_ module.tea_leaf kernel sofve c¢
» 0.00 File IfO ~ ® 1.69 I$omp parallel @tea leaf cg.f90:186
-~ O 0.00 OpenMP m 3421.11 '$omp do @tea leaf cg.f90:187 |
~ O 0.00 Synchronization O 0.00 '$omp implicit barrier @tea_leaf cg.f90:199 88.17 1 el
~ O 0.00 Barrier O 0.00 !$omp implicit barrier @tea leaf cqg.f90:200
- D 0.00 Explicit -~ @ 2.43 tea leaf kernel cg module.tea leaf kernel solve cc
...almost ent|re|y Spent m 114.81 Implicit - m 2.01 i$omp paraliel @tea leaf cg.fo0:234 o761 87.61
. 3 O M P I 0 00 Crltlcal m 3402.24 '$omp do @tea leaf cg.f90:247 ‘
= O 0.00 '$omp implicit barrier @tea leaf ¢g.f90:255
In pen dO Oops et m O 0.00 !$omp implicit barrier @tea leaf cg.f90:257
m| 0 00 Task Wait -~ @ 2.04 tea leaf kernel cg module.tea leaf kernel solve cc 87.05 -
O 0.00 Flush ~ @ 1.54 '$omp parallel @tea leaf cg.f90:284 [ 86.99
O 0.00 Overhead = 1580.11 '$omp do @tea leaf cg.f90:294
» 656.11 Idle threads O 0.00 '$omp implicit barrier @tea_leaf ¢g.f90:300
1.17e8 Visits (occ) O 0.00 '$omp implicit barrier @tea_leaf cg f90 302 86.49 r 86.61
2.37e10 Bytes transferred {bytes) y 1.17 tea_leaf kernel module.tea K i
] ; ) 00 -y_ .. . - Box Plot e Vialin Plot
] 4 ]
Wlth a Sllght Imbalance 8478.33 (91.27%) 9239.50‘ ‘0.00 8403.46 (99.12%) 84?8.33‘ ‘0.00 0.00 (0.00%) 8403.46‘
across ranks & threads L] T
ok
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Tealeaf summary report analysis (II)

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12_sum/summary.cubex <@jril1>

File Display Plugins Help
Restore Setting ~ Save Settings
Absolute ~ | | Absolute ~ | | Absolute “lw
E Metric tree E Call tree Flat view B systemtree | [ statistics | W su  |» §
20/ f h . : - O 0.00 Time (sec) ||~ ®m 0.05 tea leaf baseline - u D.Oachne |-i = =
~ O 0.00 Execution - @ 0.32 MAIN ~ 0 0.00 node Jrc =
o of the execution time 8478.33 Computation = 82.78 tea module.tea init comms -0 g'O(?&?)PLqRaFK(t}h ]
2 ~ O 0.00 MPI » @ 0.09 'Somp parallel @tea leaf.f90:45 . aster tnrea 2
are lost due to idle » ® 7.97 Management B 698 it P @tea_ 8.11 OMP thread 1 )
» @ 0.38 Synchronization - @ 0.01 diffuse_~ 8.12 OMP thread 2
th I’eadS 000D - O 0.00 Communication + @ 0.00 timer_ 8.13 OMP thread 3
12.08 Point-to-point » @ 0.00 set field module.set field 8.12 OMP thread 4
19.82 Collective » @ 0.14 timestep_module.timestep 8.10 OMP thread 5
O 0.00 One-sided - W 8.27 tea_leaf module.tea leaf 8.12 OMP thread 6
» O 0.00 File I/O » @ 2.84 timer 8.13 OMP thread 7
- 0 0.00 OpenMP m 251.98 update halo module.update halo 8.13 OMP thread 8
- O 0.00 Synchronization » @ 3.63 tea leaf kernel cg module.tea leaf kernel init cg_{ 8.12 OMP thread 9
~ O 0.00 Barrier m 228.56 tea module.tea allsum 8.13 OMP thread 10
O 0.00 Explicit 0.07 tea_leaf kernel cheby module.tea leaf kernel chet 8.14 OMP thread 11
114.81 Implicit 13.66 tea leaf kernel cg module.tea leaf kernel solve « - O 0.00 MPI Rank 1
O 0.00 Critical - @ 0.44 '$omp parallel @tea_leaf cg.f90:186 0 0.00 Master thread
O 0.00 Lock API - O 0.00 !$omp do @tea leaf ¢g.f90:187 7.18 OMP thread 1
O 0.00 Ordered O 0.00 !'$omp implicit barrier @tea leaf cg.f90:199 7.18 OMP thread 2
O 0.00 Task Wait 0 0.00 !'$omp implicit barrier @tea leaf cg.f30:200 7.19 OMP thread 3
O 0.00 Flush 26.73 tea leaf kernel cg module.tea leaf kernel solve ¢ 1.18 OMP thread 4
O 0.00 Overhead - @ 0.92 !$omp parallel @tea_leaf cg.f90:234 7.17 OMP thread 5
= 656.11 Idle threads - 0 0.00 !$omp do @tea_leaf ¢g.f90:247 7.18 OMP thread 6
1.17e8 Visits (occ) O 0.00 !'$omp implicit barrier @tea leaf cg.f90:255 7.19 OMP thread
2.37e10 Bytes transferred (bytes O 0.00 '$omp implicit barrier @tea leaf ¢g.f90:257 7.19 OMP thread -
oo = r 22.42 tea leaf kernel g ml::-dule tea leaf kernel solve ._ = :
T B FeAEa s All (96 elements) -
..INn non_OpenM P _ 656.11 (7.06%) 9239.50‘ ‘0.00 612.48 (93.35%) 656.11‘ ‘0.00 0.00 (0.00%) 512.43‘
parallelized code regions l | - ——
v
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Tealeaf summary report analysis (I1I)

CubeGUI-4.4.3: scorep_tea_leaf_baseline_8x12_sum/summary.cubex <@jril1>

File Display Plugins Help
M P I Com m u n ICatlon tl me Restore Setting ~ Save Settings
. o o 0 )_ Absolute ~ | | Absolute = | | Absolute v %,
IS neg I Ig I ble (O . 34 /0 Y E Metric tree E Call tree Flat view S system tree | [ statistics | M su  |» g
I I I - O 0.00 Time (sec) ~| [~ O 0.00 tea leaf baseline - < <
communication Is Only on - O 0.00 Execution - O 0.00 MAIN__ -0 g-Oggg?wePJITEISilo £
8478.33 Computation » O 0.00 tea_module.tea init comms v - an
the master threads ~ O 0.00 MPI » O 0.00 !$omp parallel @tea leaf.f90:45 = 4.88 Master thread =
MPlI THREAD FUNNELED » ® 7.97 Management v @ 0.11 initialise_ O 0.00 OMP thread 1 3
( — _ ) » @ 0.38 Synchronization ~ O 0.00 diffuse_ O 0.00 OMP thread 2
- O 0.00 Communication » O 0.00 timer_ O 0.00 OMP thread 3
r 12.08 Point-to-point » O 0.00 set_field_module.set field_ 0 0.00 OMP thread 4
r 19.82 Collective » @ 0.01 timestep_module.timestep_ 0 0.00 OMP thread 5
0O 0.00 One-sided ~ O 0.00 tea_leaf module.tea leaf O 0.00 OMP thread 6
» O 0.00 File /O » O 0.00 timer O 0.00 OMP thread 7
- 0 0.00 OpenMP 0 0.00 OMP thread
- O 0.00 Synchronization » O 0.00 tea leaf kernel cg module.tea leaf kernel init_cg 1 0 0.00 OMP thread 9
~ O 0.00 Barrier O 0.00 OMP thread 10
O 0.00 Explicit » O 0.00 tea_leaf kernel cheby module.tea leaf kernel chet O 0.00 OMP thread 11
114.81 Implicit - O 0.00 tea_leaf kernel cg_module.tea leaf kernel soive c¢ - O 0.00 MPI Rank 1
O 0.00 Critical - 0 0.00 '$omp parallel @tea_leaf cg.f90:186 @ 3.97 Master thread
O 0.00 Lock API - O 0.00 !$omp do @tea leaf ¢g.f90:187 O 0.00 OMP thread 1
O 0.00 Ordered O 0.00 '$omp implicit barrier @tea_leaf cg.f90:199 0 0.00 OMP thread 2
O 0.00 Task Wait O 0.00 !$omp implicit barrier @tea_leaf cg.f90:200 0 0.00 OMP thread 3
O 0.00 Flush - O 0.00 tea leaf kernel cg_module.tea leaf kernel solve c¢ O 0.00 OMP thread 4
O 0.00 Overhead - O 0.00 '$omp parallel @tea_leaf cg.f90:234 O 0.00 OMP thread 5
» @ 656.11 Idle threads - 0 0.00 !$omp do @tea leaf cg.f90:247 O 0.00 OMP thread 6
1.17e8 Visits (occ) O 0.00 !'$omp implicit barrier @tea_leaf cg.f90:255 0 0.00 OMP thread 7
» @ 2.37e10 Bytes transferred (bytes) O 0.00 !$omp implicit barrier @tea_leaf cg.f90:257 O 0.00 OMP thread -
» O 0 MPI file operations (occ) = ~ O 0.00 tea leaf kernel cg_module.tea leaf kernel solve c¢_| | :
N s e T ] -t [ y All (96 elements) -
‘0.00 31.90 (0.24%) 9239.50‘ ‘0.00 31.78 (99.62%) 31.90‘ ‘0.00 0.00 (0.00%) 31.?3‘
[ | e
v,
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Cube: Further information

= Parallel program analysis report exploration tools

= Libraries for Cube report reading & writing
= Algebra utilities for report processing
= GUI for interactive analysis exploration

= Available under 3-clause BSD open-source license
= Documentation & sources:

= http://www.scalasca.org
= User guide also part of installation:

» <prefix>/share/doc/cubegui/CubeUserGuide.pdf

= Contact:
» mailto: scalasca@fz-juelich.de

cube™

scalasca
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Reference material <

cubel®

scal asca
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Derived metrics

» Derived metrics are defined using CubePL expressions, e.q.:
metric::itime(i)/metric::visits(e)
= VValues of derived metrics are not stored, but calculated on-the-fly

= Types of derived metrics:
» Prederived: evaluation of the CubePL expression is performed before aggregation
» Postderived: evaluation of the CubePL expression is performed after aggregation

= Examples:
= "Average execution time”: Postderived metric with expression
metric::time(i)/metric::visits(e)

= *“Number of FLOP per second”: Postderived metric with expression
metric::FLOP()/metric::time()

33RD VI-HPS TUNING WORKSHOP (JULICH, GERMANY, 24-28 JUNE 2019)
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Derived metrics in Cube GUI

‘a3 @ Cube-4.3.1 ¥ @ &
File Display Plugins Help
Absolute ~ | | Absolute v | | Absolute ~
] wstic tree B canee Flatview [ systemtree | ™ Demo Plugin Label | Exampls Plugin Label | [ < >
1.08e8 Visits (occ) i~ v~ 0.35 main(int, char*[) A ~~[d - machine Blug Gene/Q ~
1.01e6 Time (sec) > 251210 ugshellinit v—[d -rack 11 D
O 0.00 Minimum Inclusive Time (sec) > 1.01e6 ug:seript:LoadUGScript{const char*, boal) v~ [ - midplane 1
246,14 Maximum Inclusive Time (sec) > 211 ug:script:ParseBufler(const char *, const char *) v-[d - nodeboard &
7.18e12 bytes_sent 0.04 ugshellFinalize v—[ - nodecard 4
7.18e12 bytes_received 9431 MPI_Finalize 0.65MPIRank 0
W 1 Ad MPI Rank 1
, oy Create new metric as a child of metric & @ e &
C I | t. f d . d Select metric from collection: Average execution time (kenobi) 4 I
O ec IO n O e rlve Derived metric type : | Postderived metric v B
m etrl CS Display name : Average visittime
Unique name : avg_visit_time
Data type : DOUBLE
Unit of measurement : | sec
URL :
_ Description :
Param ete rS Of the : Calculates average time of region execution per visit.
Autor is Michael Knobloch.
v, LCalculation Il @ calculation Init || @ Aggregation " @ Aggregation = ] |
metric:time(i) metric:visits(e)
—
~
~
- )< >
~
v
C b P L . )< > | S— Create metric Cancel
1.01e6 (100.00% 1.01e6| (0.00 251210
upe eXpreSSIOn e6 ( ) © | Share this metric with SCALASCA group |

)
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Example: FLOPS based on PAPI_FP_OPS and time

Select metric from collection : |--- please select ---

o] |

Derived metric type : |P-ystd»‘:ri-;ed metric

Ee]

Display name : |FLC:-PS

Unique name : |ﬂops

Data type: DOUBLE

Unit of measurement : |

URL : f

Description :

« Calculation | @ calculation Init | @ Aggregation "+" | @ Aggregation "-" |

Ll

metric::PAPI_FP_OPS()/metric::time()

Edit metric Cancel

Share this metric with SCALASCA group
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File Display Plugins Help

JJ Restore Setting ¥ Sawve Settings

|Absolute

E Metric tree |

| |absolute

E Call tree | E| Flat view |

| |absolute

~m1.17e7 Visits (occ) =
~-m 1148.49 Time (sec)

-00.00 Minimum Inclusive Time (sec)
~-@41.57 Maximum Inclusive Time (...
~00 bytes_put (bytes)

~-00 bytes_get (bytes)

~-@5.75e12 PAPI_TOT_INS (#)
~H2.69e12 PAPI_TOT_CYC (#)
~m2.12e12 PAPI_FP_OPS (#)
~m3.12e9 bytes_sent (bytes)
~m3.12e9 bytes received (bytes)

8~ 1.84e9 FLOPS

=-m3.17e5 MAIN _

=@ 7.04e5 mpi_setup_

~m 6.34e4 MPI_Bcast

m=-m 2.05e5 env_setup_

~m 7.39e5 zone_setup_

=-m9.31e5 map_zones_

~m9.39e4 zone_starts_

~m 6.16e5 set_constants_

=@ 5.91e8 initialize_

=00.00 exact_rhs_

= ® 145.62 !$omp parallel @exac...
= 2.54e4 '$omp do @exact r...

wm9.62e8 |$omp do @exact r...

= ®8.14e8 !$omp do @exact_r...

~m1.21e5 !'$omp do @exact_r...

00.00 '$omp implicit barrier...

=M 6.23e4 exch_gbc_

=-®1.94e9 adi_

~m2.19e5 MPI_Barrier

=@ 1.92e9 <<bt_iter>> (200 itera...

=@ 1.98e8 verify_

|»

~-m1.05e5 MPI_Reduce

Barplot |

Heatmap |E|Bo:

E System tree |

=0 - node frog6

=-0- MPl Rank 0

-l 1.17e9 Master thread
- M 9.43e8 OMP thread 1
~-m9.47e8 OMP thread 2
~M9.47e8 OMP thread 3
2-0- MPI Rank 1

~-m1.17e9 Master thread
~-M9.87e8 OMP thread 1
- M 9.68e8 OMP thread 2
~-m9.72e8 OMP thread 3
=-0- MPI Rank 2

~-m 1.10e9 Master thread
~-m8.97e8 OMP thread 1
~-m8.77e8 OMP thread 2
-l 8.76e8 OMP thread 3
=0 - MPI Rank 3

-l 1.09e9 Master thread
- 9.06e8 OMP thread 1
-m9,04e8 OMP thread 2
-19.02e8 OMP thread 3

L

o
5

,_I _J IAII (32 elements)
0.00 1.84e9 (100.00%) 1.84e9| |0.00 9.65e8 (-0.00%) -12858016489314434 00| |0.00.. -1797693134862315708145274237317043567980 0—‘

Selected "'$omp do @exact_rhsf:46"

E]

31



VURTYUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

CUBE algebra utilities <

= Extracting solver sub-tree from analysis report

% cube cut -r '<<ITERATION>>' scorep bt-mz C 32x4 sum/profile.cubex
Writing cut.cubex... done.

= Calculating difference of two reports

0]

$ cube diff scorep bt-mz C 32x4 sum/profile.cubex cut.cubex
Writing diff.cubex... done.

= Additional utilities for merging, calculating mean, etc.

= Default output of cube_utility is a new report utility.cubex
= Further utilities for report scoring & statistics

= Run utility with " -h’ (or no arguments) for brief usage info
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Iteration profiling

= Show time dependent behavior by “unrolling” iterations

» Preparations:
= Mark loop body by using Score-P instrumentation API in your source code

SCOREP USER REGION DEFINE ( scorep bt loop )
SCOREP USER REGION BEGIN( scorep bt loop, "<<bt iter>>", SCOREP USER REGION TYPE DYNAMIC )
SCOREP USER REGION END( scorep bt loop )

= Result in the Cube profile:
= [terations shown as separate call trees
» Useful for checking results for specific iterations
or
» Select your user-instrumented region and mark it as loop
= Choose “Hide iterations”
> View the Barplot statistics or the (thread x iterations) Heatmap
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Iteration profiling: Barplot <

Aggregation

File Display Plugins Help

]J Restore Setting ¥ Save Settings Se|eCt|0n
|Abso|ute | |Abso|ute | |Abso|ute |
[ metric tree | | call tree | 1] Flat view | [ system tree Farplot | Heatmap | [E] oot |
=0 0.00 Time (sec) = @ 30.46 MAIN = - . = : i
- EUERTA TN || - = 1242 mpi setup R A s
-0 0.00 Overhead ~®0.01 MPI Bcast Keep on Stack | Clean Stack
@3 159.07 Idle threads &-m 0.00 env_setup_ e - w92 e m B 2 g B 2 &8
- 1.17e7 Visits (occ) - M 0.00 zone_setup_ r o i i
-0 0.00 Synchronizations (occ) &-m 0.00 map_zones_ L1
=0 0.00 Communications (occ) - m 0.00 zone_starts_ 0.1381
&M 6.24e9 Bytes transferred (bytes) ~m 0.00 set_constants_ 0.1572_]
-0 0.00 MPI file operations (occ) =W 2.31 initialize_
- 62.35 Computational imbalance (sec) &-m 1.04 exact rhs B LT
- 0.00 Minimum Inclusive Time (sec) =-m 1.02 exch qbc 0.1554_]
~m 38.44 Maximum Inclusive Time (sec) G-m 5.04 adi_
- 0.04 MPI_Barrier 0.1545
o 0.03 <<bt_iter>> (200 iterations) 01538 ! | I
=0 16.72 exch gbc
28~ 961.55 adi 0.1526
=W 0.74 verify
- 0.00 MPI_Reduce o
- 0.00 print_results_ 0.1508

~m 0.00 MPI_Finalize

0.1499,

0.149

Ly o i

0.00 1031.37 (B6.64%) 1150.44| |0.00 961.55 (93.23%) 1031.37
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Iteration profiling: Heatmap <

File Display Plugins Help

JJ Restore Setting ¥ Save Settings

|Ab50|ute | |Abso|ute | |Ab50|ute |

EMetric tree | ECalltree | DFIatview | ESystem | Barplot Heatmap | ElBoxPlot |
=0 0.00 Time (sec) =-H 30.46 MAIN__ =

- @ M 12.42 mpi_setup_

~00.00 Overhead - 0.01 MPI_Bcast

&3 159.07 Idle threads &-m 0.00 env_setup_
~m 1.17e7 Visits (occ) - 0.00 zone_setup_
=0 0.00 Synchronizations (occ) &-m 0.00 map_zones_
=0 0.00 Communications (occ) - 0.00 zone_starts_
&M 6.24e9 Bytes transferred (bytes) ~m 0.00 set_constants_
=-0 0.00 MPI file operations (occ) =-m 2.31 initialize
#-m 62.35 Computational imbalance (sec) W 1.04 exact rhs 21
- 0.00 Minimum Inclusive Time (sec) =@ 1.02 exch_gbc_ e

£

1M 5.04 adi_
- 0.04 MPI_Barrier e
= 0.03 <<bt_iter>=> (200 iterations)
=@ 16.72 exch_gbc an |

=~ 061.55 adi I [t I I
=0 0.74 verify R J( ---------- i --”‘L-\L—-—-I—-L
@ 0.00 MP|_Reduce i bl

- 0.00 print_results_
~m 0.00 MPI_Finalize

Ly o L i

-~ 38.44 Maximum Inclusive Time (sec)

0.00 1031.37 (86.64%) 1190.44( |0.00 961.55 (93.23%) 1031.37( |0.00 961.55 (100.00%) 961.55
Selected "Execution” a.l
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