VIRTUAL INSTITUTE — HIGH PRODUCTIVITY SUPERCOMPUTING

Performance Analysis Exercises with Vampir

Matthias Weber, Holger Brunst, Hartmut Mix
Technische Universitat Dresden
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Exercise Trace Files

VURTYUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

% ls STW35/trace-examples/\
Vampir-Tutorial-Analysis-Examples/

01-pl00-cosmo-specs—-orig
02-pl00-cosmo-specs—-£d4
03 wrf deimos

04 sbmfd4 jugene

= Four trace files for
exercising performance
analysis with Vampir

=» Traces show real
application runs

= Do the traces contain
performance problems?

= If yes, try to find their
causes

35TH VI-HPS TUNING WORKSHOP (STUTTGART, GERMANY, 14-18 SEPTEMBER 2020)
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01-p100-cosmo-specs-orig

ErE FeTER2L2B818 @ 4 Iﬂi.IIII-x-“m-.EL!MIF_SlI“.ﬁl Weather forecast Code

Timeline F]

Os 50 s 100s 150 s 200s 250s 300s 350s 400 s 450 s 500 s 550 s All Processes, Accumulated Exclusive Time per Function Group

20,000s 15,000 s 10,000 s 5,000 s Os
i .04.650: e COSMO-SPECS
Process 1 18,783.7415 MPI
Process 2 11,577.183 s MP_UTIL -
Process 3 1,550.646 s [ Application [ | R t h 1 O O p
Process 4 1,290.593s| | COUPLE u n W I ro C e S S e S
Process 5 993.146 s [7] METEO
Process 6 4.366 s| VT_API - O S M O . t h d I
Process? C . weather mode
Process 8
Process 9 ~ Context View M ET E O
Process 10 - B Trace.. A || ( g ro u p
Process 11 Property Value
it Fil JUsers/maweber/ZIH/Traces/Vampir-Tutorial . 1 i
e e w SPECS T microphysics for
Progessa Creator VampirTrace 5.11.2
Process 15 Version 1.11 alpha .
accurate cloud calculation
Process 17 Timer Resolution 50 ns
Process 18 :
Trace Times
:"’cess ;2 Start Thu Nov 3 12:36:57 2011 (13203202177616¢ ( M P a n d M P U I I L g ro u p)
rocess —

Stop Thu Nov 312:46:30 2011 (13203207909206
Process 21 .

Elapsed 00:09:33 (573158989) C I f b t h d I
Process 22 ] m
Process 23 VampirTrace Environment O u p I n g O O O e s
Process 24 VT_MODE TRACE
Process 25 VT_BUFFER_SIZE 200M d ‘ O U P L E g p
Process 26 VT_SYNC_FLUSH w6 O n e I n ro u
Frocess 27 VT_SYNC_FLUSH_LEVEL 80
Process 28
Process 29 VT_MAX_FLUSHES 1
Process 30 VT_METRICS PAPI_FP_OPS

VT_RUSAGE <not set>
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01

-p100-cosmo-specs-orig

Ex@wEE O IEw & 'S e G 2 |l 7N N

Process 0

Process 4

Process 8

Process 12
Process 16
Process 20
Process 24
Process 28
Process 32
Process 36
Process 40
Process 44
Process 48
Process 52
Process 56
Process 60
Process 64
Process 68
Process 72
Process 76
Process 80
Process 84
Process 88
Process 92
Process 96

All Processes, Exclusive Time per Function Group

Timeline Function Summary AX
250 s 300 s 350s 400 s 450 s 500 s 550 s All Processes, Accumulated Exclusive Time per Function Group
H H : H H H : 20,000 s 15,000 s 10,000 s 5,000 s Os
23,104.034 s (40.32%) MP
MPI
11,577.183 s (20.2%) MP_UTIL
1,550.646 s (2.71%) [l Application
1,290.593 s (2.25%) | COUPLE
993.146 s (1.73%) 5 METEO
4.366s (0.01%) | VT_API

Os 50s 100s 150's 200s

Increasing MPI_Wait time

v

Function Summary
All Processes, Accumulated Exclusive Time per Function

20,000 s 10,000 s Os
23,104.034 s (40.32%). organize_sbm
MPI_Recv

8,009.115 s (13.98%) sbm_exchange_meteors
5,000.233 s (8.73%) [N MP|_Wait
1,845.621s (3.22%) - sbm_advection_pd_IfT
1,722.447 s (3.01%) [l sbm_remov...e_meteors
1,650.646 s (2.71%) - SBM_PREPARE

100 % i ™
MP_UTIL 1,290.593 s (2.25%) | met_set
gr oo T i) gy e — 746.765 s (1.3%) [ Imorg
s e L . AT T | DO T 246.356 s (0.43%) || org_runge_kutta
229.582 s (0.4%) | MPI_lsend
20 %, [ e e R ISR 179.277 s (0.31%) | MPI_Alireduce
- 55.964 s (0.1%) | MPI_Init
4.366 s (0.01%) | sync time
0% . : : : . : = > - - - 4.212 s (0.01%) | MPI_Bcast

1.017 s (0%) I MPI_Barrier

14,900 s

= Compared to METEO, MP
and MP_UTIL are very
compute intensive,
however this is due to
more complex
calculations and no
performance issue

= Problem: >32% of time
spent in MPI

= MPI runtime share
increases throughout the
application run
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01-p100-cosmo-specs-orig

ErRALBROTIERLSE B 4 v m-_

Timeline : Function Summary u ZO O m I n to t h e fl rSt t h re e
10s Ms 12s 13s 14s 15s 16s 17s 18s All Processes, Accumulated Exclusive Time per Function Group
Process 0 : : : ; ; ; : : : 400's 300s 200's 100 s 0s . .
Process 4 459.796 s (51.31%) MP I te ra t I O n S
Process 8 2 2s( %) MP_UTIL
Process 12 101.615 s (11.34%) MPI
Pr 16 o —
oo sl o m MP/MP_UTIL perform four
::22:: ;g 21.6's (2.41%) [77] METEO . . .
process 32 sub-steps in one iteration
Process 40
g = Low MPI time share
Process 52
Process 56 - .
] = Everything is balanced
s:zz::: gg Functio.n Sur.nmary )
:ZEZ:: 2(6) All l:rggessses,sl;(:)ct;mulatzeodoEschu5|1vgoT;me peroF:ncnon a n d I O O k S O k a y
e organize_sbrm
Process 88 173.232 s (19.33%) _ sbm_exchange_meteors
Process 92 62.629 s (6.99%) [ MPI_Recv
Process 96 38.278 s (4.27%) = sbm_advection_pd_IfT
37.133 s (4.14%)

: _ = SBM_PREPARE
All Processes, Exclusive Time per Function Group ] : 36.932 5 (4.12%) - sbmiremoy..ezmateors
— : i i : H 30.309 s (3.38%) ! MPI_Wait
27.486 s (3.07%) met_set
16.501 s (1.84%) [T Imorg

5.099 s (0.57%) || org_runge_kutta

4.967 s (0.55%) | MPI_Isend
-2 "4 B 1 =B I B O I BB F I B B 3.706 s (0.41%) || MPI_Allreduce
3.353 ms (0%) | MPI_Comm_size

80 %

60 %

20%
0% ™

32255
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01-p100-cosmo-specs-orig

ExRULEROIERLSSYE B4 |

558s 561s 564 s 567 s 570s 573 s

Pracess 0

Process 4

Process 8

Process 12
Process 16
Process 20
Process 24
Process 28
Process 32
Process 36
Process 40
Process 44
Process 48
Process 52
Process 56
Process 60
Process 64
Process 68
Process 72
Process 76
Process 80
Process 84
Process 88
Process 92
Process 96

Process 54 causing
load imbalance

All Processes, Exclusive Time per Function Group
100 % "

80 %
60 %
40 %
20%

0%

00 S .
16 85

- X

Function Summary
All Processes, Accumulated Exclusive Time per Function Group
800s 600s 400s 200s Os
MPI
504.045 s (29.92%) MP
248.743 5 (14.76%) MP_UTIL
32.695 s (1.94%) [ Application
20.203 s (1.2%) | | COUPLE
18.239 s (1.08%) [] METEO
2.392'5 (0.14%) | VT_API

Function Summary
All Processes, Accumulated Exclusive Time per Function
400s 200s Os

SO — v
organize_sbm
220 348 5 (13.08%) [ e wait
170.378 s (10.11%) sbm_exchange_meteors
42109 s (2.5%) sbm_advection_pd_IfT
36.255 5 (2.15%) . sbm_remov...e_meteors
32.695 s (1.94%) . SBM_PREPARE
20.203 5 (1.2%) | met_set
14.73 5 (0.87%) [ Imorg
4.545 s (0.27%)' MPI_Isend
3.483 5 (0.21%) ﬂ org_runge_kutta
2.508 s (0.15%) | MPI_Allreduce
2.392 5 (0.14%) | sync time
34.136 ms (0%) | MPI_Gather
25.721 ms (0%) | Imorg_trace_off
13.697 ms (0%) | MPI_Finalize

_564.55

= Zoom into the last three
iterations

= Very high MPI time share
(>50%)

= Large load imbalance
caused by MP functions
around Process 54 and
Process 64
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01-p100-cosmo-specs-orig

High FLOPs rates due to
computation Qf clouds in this area

S e . pAPT FP OPS counter

Os 50s 100 s 150 s 200 s 2 400 s 450 s 500 s 550 s All Processes, Accumulated Exclusive Time per Function Group
——— ¢ ¢ ¢ Gy e @1 x g 20,000 s 15,900 s 10,000s  5,000s 0s h . h . h F L O P
Process Al 23,0308 @032 SNOWINg nigner S
Process 6 I [TB783 7ATS (32:78%) e wp)
Process 9 11,677.183 s (20.2%) MP_UTIL
< seseo Ml rat@s ON processes
Process 18 993.146 s (1.73%) [™] METEO
o . i e causing the imbalance
Process 27
Process 30 f - b I .
Process 33 = Reason for imbalance:
Process 39
P 4 = =
e Static grid used for
Process 48
Process 51 Function Summary
rocess®? - T e o i distribution of processes.
Process 60 organize_sbm
Process 63 MPI_Recv =
00515 (1250 Y s ccrare. Depending th
s | FoR 2 N fcini i epending on the
z:gzzzz ;g i 1,845.621 s (3.22%) [ sbm_advection_pd_IfT .
o
et B 172 Heseld [ v weather, expensive cloud
P:gzz:z ol . 1,290.593 s (2.25%) m met_set
: 1 746.765 s (1.3%) [ | M
g:gz:z: g; i : | 246.356 :(0_43;,)"‘5 c::_rrgunge_kutta com p u ta tl ons ( M P g rou p)
Process 93 - : 229.582 s (0.4%) | MPL_Isend
Process 96 - | : 179.277 5 (0.31%) || MPI_Allreduce
55904 s 0.1 WPt may be only necessary on

3 3 5 | 4.366 s (0.01%) l sync time
oM 200 M » 400 M » 600 M » 800 M ~ 1,000 M - 1,200M 4.212 s (0.01%) | MPI_Bcast

1.017 5 (0%) | MPI_Barrier J some p Focesses

35TH VI-HPS TUNING WORKSHOP (STUTTGART, GERMANY, 14-18 SEPTEMBER 2020) 7
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02-p100-cosmo-specs-fd4

ErELEROT9ERL2S8e & 7/ ([NHINHISHANNRIFENEANTAENEINEE . \Weather forecast code

Timeline Function Summary
Os 50s 100 s 150 s 200 s 250 s All Processes, Accumulated Exclusive Time per Function Group

e . COSMO-SPECS

ER:CERIVEN MP_UTIL

3,457.412 s [N 1P| -
1,443.047 s COUPLE | Run Wlth 100 prOCESSeS

393.818 s [f] METEO
114.399 s || FD4

el COSMO: weather model
(METEO group)
= SPECS: microphysics for
accurate cloud calculation
- ' (MP and MP_UTIL group)

File /Users/maweber/ZIH/Traces/Vai

e = Coupling of both models

Number of Processes 100

done in COUPLE group

Trace Times
Start Mon Nov 7 10:38:19 2011 (1320

Stop Mon Nov 7 10:42:55 2011 (132€ [ | Dynamlc Ioad balanC|ng

Elapsed 00:04:36 (276109382)

VTHEfnoS - (FD4 group)

Process 0
Process 1
Process 2
Process 3
Process 4
Process 5

Process 6
Process 7
Process 8
Process 9
Process 10 #V@B
Process 11 509}
Process 12 2T @9
Process 13
Process 14 )]
Process 15 S P
Process 16
Process 17 *DDDPD)
Process 18 AN@DS

Process 19
Process 20
Process 21 f
Process 22
Process 23 ®

Context View

Process 24 %
Process 25
Process 26 D
Process 27 »r o9l
Process 28 AN@DI
Process 29 )|
Process 30 NOBIIDIIDIDIIIIIIEED

35TH VI-HPS TUNING WORKSHOP (STUTTGART, GERMANY, 14-18 SEPTEMBER 2020) 8
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02-p100-cosmo-specs-fd4

ErAuEBReTERL2EE & 2]

Timeline Function Summary
Os 50s 100 s 150 s 200s 250s All Processes, Accumulated Exclusive Time per Function Group
Process0 - : : . : : 15,000 s 10,000 s 5,000 s 0s .y
P ’;Mp mitigates the balance
Process 6 3,865.817 s (14.01%) MP_UTIL
ErocHs s 3,457.412 s (12.53%) B el ..
1443.047 5 (5.23%) | | b I f t h I
process 18 393.851855 (1.43%) | ;2::5 p ro ems O e ori g INa
peent 114.399 s (0.41%) || FD4 .
e & pessstoamalvran COSMO-SPECS version
Process 33
Process 36
Process 39 - .
e = MPI time share is reduced
Process 48
Process 51
ey to <13%
Process 60
Process 66 i
Process 70 ) = MPI tlme Share Stays
Process 73 Context View
Process 76 - ol b
Foces 2 constant throughout the
2:22222 gg File /Users/maweber/ZIH/Traces/Val
Process 91 Creator VampirTrace 5.13b111102 I H t H t H
ﬁ:gg::: g; Version 1.11 alpha a p p I Ca I O n ru n I m e
All Processes, éxclusive Time per Fu;nction Group :\:nr:l:ire(;fo::i)z:sses ::)ons - R n t - m d d b
100 3 : S — U I e re U Ce y

Zg ; . start Mon Nov 7 10:38:19 2011 (1320

40 % Stop Mon Nov 7 10:42:55 2011 (132C f t f 2 1 f

20°/: Elapsed 00:04:36 (276109382) a C O r O ' ! rO m

— initially 578s to 276s
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02-p100-cosmo-specs-fd4

Ex@LeredEE 2 5s 6/ . ININENIIEINNEENEGES! . 200m into last three

271s 272s - 273s 274 s 275s All Processes, Accumulated Exclusive Time per Function Group
: : : : : 300s 200s 100s Os

iterations

Eﬂﬂ = FD4 balances MP load
I (precipitation processes
in clouds) across all

available processes

Process 0

Process 3

Process 6

Process 9

Process 12
Process 15
Process 18
Process 21
Process 24
Process 27
Process 30
Process 33
Process 36
Process 39
Process 42
Process 45
Process 48
Process 51
Process 54
Process 57
Process 60
Process 63
Process 66
Process 69
Process 72
Process 75
Process 78
Process 81
Process 84
Process 87
Process 90
Process 93
Process 96

Context View
= ][+
Property Value
File [Users/maweber/ZIH/Traces/Val
Creator VampirTrace 5.13b111102
Version 1.11 alpha
Number of Processes 100
Timer Resolution 50 ns
Trace Times
Start Mon Nov 7 10:38:19 2011 (1320
Stop Mon Nov 7 10:42:55 2011 (132C
Elapsed 00:04:36 (276109382)
VT_METRICS PAPI_FP_OPS
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03 _wrf _deimos

ExRLEROeTERLSE & 4 v [N« \Weather forecast code

Timeline Function Summary
Os 10s 20s 30s 40s 50s 60 s All Processes, Accumulated Exclusive Time per Function Group
: : : : : 3 1,500 s 750 s 0s
WRF
Process 1 129459 MPI
Process 2 71.993 s PHYS .
Process 3 ' i 8588500858889 °6588050°0858808000! § s [ | R th 64 p
- 22555 N v un wi rocesses
Process 5 1.236 s | IO_NETCDF .
e = Dynamical core: e.q.,
Process 8
P 9 H
e density, temperature,
Process 11 Context View
Process 12 - L ARE | - =
pressure, and winds in the
::zz:: ::g File /Users/maweber/ZIH/Traces/Vampir-Tutorial-Analysis-Example:
Process1e Creator VampirTrace 5.4b1 a t m O S p h e re ( DY N g ro u p )
Process 17 Version 1.3.8 jellyfish
Process 18 Number of Processes 64 - - -
Process 19 Timer Resoluion 382701875 ps = Physical parameterization:
Pi 20
Process2 _
o loud d
P:zZ::B e'g'/ C Ou SI ralnl an
Process 24 Function Legend . .
i diation (PHYS
— B o radiation ( group
Process 27 [™ 10_NETCDF
Process 28 M mPI
Process 29 [ PHYS
Process 30 M vT_API
™ WRF
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03_wrf_deimos

BEBLERSDEE .S IS . problem: 25% MPI run

Timeline Functlon Summary
15s 20s 25s 30s 35s 40s 55 All Processes, Accumulated Exclusive Time per Function Group
: 4 i H : : g i : : 1,500 s 750s Os

time fraction during the

Process 4 i e e e e e e e e e e e e e v y MPI
Process 6 e e e s 658.052 s (19.11%) PHYS

sa78s 0130 | e iterations of the model
| ‘ » Behaviour is constant
throughout all iterations

Process 0
Process 2

S e S

Process 14
Process 16
Process 18
Process 20
Process 22
Process 24 - e e
Process 26 e e e e
Process 28
Process 30
Process 32
Process 34
Process 36
Process 38
Process 40

§ Context View
= [+
Process 42

Process 44 i Property Value

Eggzzz 32 : e e S vy —— File /Users/maweber/ZIH/Traces/Vampir-Tutorial-Analysis-Example: u Q u e Stl O n : W h I C h u Se r

S:gg::: gg d e e S e ——— Creator VampirTrace 5.4b1

Process 54 . . x
Process 56 Version 1.3.8 jellyfish

Process 60
Process 62

e S B function causes the
problem? And why?

Timer Resolution 382.701875 ps

All Processes, Exclusive Time per Function Group { i i i ; i
100 % 5 é : : : : : H ; L Function Legend

[ Application
80 % M oyN
60 % ™ I0_NETCDF
pEda @ ¥ KR A K = M mPi
M PHYS
HOd e S DN S S B M VTPl
0% [ WRF




VIRTUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

03 _wrf _deimos

ErEuLEReoT9EmR2519 & 2 v HEES

“# = Most time is spent in

Timeline
15s 20s 25s 30s 35s 40s 45s 50s 55s 60s All Processes, Accumulated Exclusive Time per Function
Preceses g : : : : H H H 4 H 750s 500s 250 s Os -
Process 3 MPI_Wait MP I Wa 1 t
Process 6 414.947 s MODULE_ADVE...VECT_SCALAR —
s:gg::: 192 258.93 s MODULE_MP_WSM3::WSM3
EF MODULE_RADL...TION_DRIVER [ | p p p t
Process 15 _
1o, L oo [op processes spent more
Process 21 134.666 5 [ MODULE_SMAL...::ADVANCE_W
Process 24 131.676 s [ MODULE_BIG_S...LC_P_RHO_PHI t 1 m 1 . t t h
frcecus. 118.638 s [ MODULE_BL_YSU::YSU I € In MP I Wal a n
Process 33 107.621 s [ MODULE_SMA...VANCE_MU_T -
Process 36 104.547 s [ MODULE_SMAL....ADVANCE_UV
:rocess 22 71.712 s [ MODULE_SMAL....CALC_P_RHO b O tto I | l p I"O Ce S S e S
P:gﬁ::z > 66.077 s B MODULE_SMAL...L_STEP_PREP
Process 48 60.982 s [ MODULE_EM::..DATE_SCALAR . .
oo Muoucsesovenee @ | O@d imMbalance in DYN
2:22::: g; 53.242s ™ MODULE_SMAL...EM::SUMFLUX
Process 60 41.879 s [ MODULE_BIG_...RE_GRADIENT

40.177 s [B] MODULE_BIG_S...S_EM::RHS_PH ro u p
39.468 s [l MODULE_BIG_....:CURVATURE
39.047 s [B] MODULE _BIG_S...SICS_PREP_EM

36.191s [l MODULE_AD
- MODULE_ADVECT_EM: :ADVECT_SCALAR
runtime increases in bottom processes

Process 1
Process 5

Process 9

Process 13
Process 17
Process 21
Process 25
Process 29
Process 33
Process 37
Process 41
Process 45
Process 49
Process 53
Process 57
Process 61

i . . .
0.00 ;i 4 A 3.00

Time spent in MPI_Wait :

Process Summary
Similar Processes, Accumulated Exclusive Time per
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03 _wrf _deimos

ErXrlueReTEnR 2B B A - - Load |mba|ance |s Caused

Timeline Functnon Summary
15s 20s 25s 30s 35s 40s 45s 50s 55s All Processes, Accumulated Exclusive Time per Function
Process 0 ’ 2 2 : : 2 ; : : : 750 s 500s 250 s Os b fI - H F P
y floating point
Process 6 414.947 s MODULE_ADVE...VECT_SCALAR
grocess 192 257.611s MODULE_MP_WSM3::WSM3 - -
il = PTREIEM MODULE_RADL...TION_DRIVER exce ptl O N S N W RF
Process 18 [EYPET) SOLVE_EM
Process 21 134.666 s [ MODULE_SMAL...::ADVANCE_W
Process 24 131,293 s [ MODULE_BIG_S...LC_P_RHO_PHI ] ( O u n te r
l::gz::z §(7] 118.638 s MODULE_BL_YSU::YSU
Process 33 107.621s MODULE_SMA...VANCE_MU_T
Process 36 104.547 s [ MODULE_SMAL....ADVANCE_UV
grocess ig 71.712 s [ MODULE_SMAL....CALC_P_RHO FR FPU EXCE PT I ONS
Proceas s 66.077 s B MODULE_SMAL...L_STEP_PREP — —_— —
Process 48 60.982 s [B] MODULE_EM::..DATE_SCALAR
Process 51 58.476 s [Il] MODULE BIG_S...EM::PHY_PREP S SE MI CROTRAP S S h O W S
ﬁ?ZEZZi g; 53.242 s [ MODULE_SMAL...EM::SUMFLUX —_—
Process 60 41.879s . MODULE_BIG_...RE_GRADIENT -
; ‘ : : f Process Summary FP exce ptlons
Values of Metric FR FPU EXCEPTIONS SSE_ MICROTRAPS over Tlme in #/s | H | Similar Processes, Accumulated Exclusive Time per Function
" HJHH.J:JHHIH’IIIII\.IIIIIIIIIIIIIIIIIIHIIIIIIIIIHII'IIHIII | 10s 20s 30s 40's 50s
g:gz:::; ] i 1 ! [0 A NTROT !li ( ' !HHI HV ‘I‘I‘H A S '\[N‘\ ﬂ"d'\i“i‘\d'id‘i#’\f'! !'N'\i'\ﬁ'h!‘ﬁ
7 ) r 1|'|'|I e WRTEW] I

Process 9 - ’”l v AHE SUTHCN AVIEAN S0 by LI '-I L4 i il & sl n[ Wl “MOD...LAR " M...3
Process 13 5 ! y
Gl |lﬂ‘lHl.H . il |,q|.|. ) e .s.;.,|.,.‘|.|::.”,q. ? 1]
Process 21 - ‘“H.“.' e | 4 J18) 3 | %
Process 25 5 I k il 7

u U A
Process 20 - .m kb A [ -H l l ] ‘1 Bkl 4 .'IHH:WIHIH | JIHIHIHIHI 6
Process 33 - f 'L‘ ” T i 5 —I
Process 37 - 1
Process 41 '"": i ! i a1
Process 45 1 I | ] ol —I[
Process 49 Ml 00 1 3 [
Process 53 g !
Process 57 I | 3 [
Process 61 ,\.||||.H | L )II a 2:[u

2
2.5M 1 |

Floating point exceptions
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MODULE_ADVECT_EM::ADVECT_SCALAR

03_wrf_de|mos occurrences shown in yellow

ExrELREPFeOTIiERLS 19 & AR U AR EENDFAR Rl b TR IV i i i
ExELEROTER LSS %« Zoom into one iteration

39.2s All Processes, Accumulated Exclusive Time per Function

15s 10s 5s Os

et PO —— = Function invocations of
Process 6 MODULE_ADVECT_EM::ADVECT_SCALAR

Process 9 MODULE_MP_WSM3:WSM3

vocoas 12 3553 s [H SOLVE EM MODULE ADVECT EM: :ADV
Process 18 2.408 s [ MODULE_BIG_STEP_....:CALC_P_RHO_PHI — — °

Process 21 2.245 s [ MODULE_SMALL_STEP_EM::ADVANCE_W .
Process 24 1.964 MODULE_BL_YSU::YSU C SCALAR ( h

g:gz:zz g‘g 1.79?5 MODULE_SMALL_ST...M::ADVANCE_MU_T E T S OW n I n
Process 33 1.749 s [ MODULE_SMALL_STEP_EM::ADVANCE_UV - .

g:ggzzi gg Process Summary ye I I O W) m a tC h h I g h

Process 42 Similar Processes, Accumulated Exclusive Time per Function

E:gg::z :g 0.2s 0.4s 06s 08s 1.0s - . -

" floating point exception
Process 54 10

Process 57 8

Process 60

occurrences indicated by
the counter at the bottom

Values of Metric "FR_FPU_EXCEPTIONS_SSE_MICROTRAPS" over Time in #/s
Process 1 s
Process 5

Process 9

Process 13
Process 17
Process 21
Process 25
Process 29
Process 33
Process 37
Process 41
Process 45

SN W R OO ®

Context View
— .‘nillﬁ tion Sum... | Ll

Property Value

Process 49
Process 53
Process 57

Process 61 Filter All Processes

. i i [ ] Function I MODULE_ADVECT_EM::ADVECT_SCALAR

0.0M Function Group MoyN

Display Function Summary

J21s High floating point

exceptions

35TH VI-HPS TUNING WORKSHOP (STUTTGART, GERMANY, 14-18 SEPTEMBER 2020) I -
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04_sbmfd4_jugene
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= Problem: Large MPI
runtime fraction (>60%)
during iterations

= Especially in MPI_Waitall
and MPI_Allreduce

= Behaviour is constant
throughout all iterations
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High MPI_Allreduce
variance between processes
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Context View
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Display Master Timeline
Type Function
Location Process 1017
Function . FD4_COUPLE_MOD::FD4_COUPLE_PUT

» Large runtime variation in
MPI Allreduce

= Sorted profile reveals
processes with small
MPI Waitall timeshare

= Reason: Load imbalance
in FD4_COUPLE_PUT and
FD4 COUPLE GET

= Most processes need to
wait at MPI_Allreduce
and MPI_Waitall

Proceses sorted by
MPI_Allreduce timeshare

(asynchronously)
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Summary

= Performance flaws can lead to significant runtime overheads
= Use resources efficiently

= Analyze your code

= Performance analysis tools are there to help you
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