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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

% Is $TW3Gtrace - examples/ \
Vampir - Tutorial - Analysis

01- p100 - cosmo- specs - orig
02- p100 - cosmo- specs - fd4
03 _wrf_deimos

04 sbmfd4 jugene

- Examples/

AFour trace files for
exercising performance
analysis with Vampir

ATraces show real
application runs

ADo the traces contain
performance problems?

Alf 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

E R FeTER2L2B818 @ 4 Iq.lIII--IW|-.Etg;MI_lIII.§| AWeather forecast Code

Timeline A Function Summary
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
i : d : 2 : ; d i H ; H 20,000s 15,000 s 10,000 s 5,000 s Os
5. i04.0 e COSMO-SPECS
Process 1 MPI
Process 2 MP_UTIL Ve .
Process 3 1,550.646 s [ Application A R th 1 OO p
Process 4 1,290.593s| | COUPLE u n WI rocesses
Process 5 993.146 s [7] METEO .
S ACOSMO: ther model
Process 7 . We a e r O e
Process 8
i METEO
= D e alE: ( group
Process 11 Property Value L
Processi2 Fil /Users/maweber/ZIH/Traces/Vampir-Tutorial . I I
. e ASPECS: 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 l% Start Thu Nov 3 12:36:57 2011 (13203202177616< (M P an d M P U TI L g fou p)
rocess —
Stop Thu Nov 3 12:46:30 2011 (13203207909206
Process 21 4 .
e rarsesss ACoupling of both models
Process 23 VampirTrace Environment
Process 24 VT_MODE TRACE
Process 25 VT_BUFFER _SIZE 200M d ( :O U P L E g p
Process 26 VT_SYNC_FLUSH no 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

SE@BLBRODEE & S1g G < |Fl N0 N N 80 N ACompared to METEO, MP

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

Pi66ess 0 20,000 s 15,000 s 10,000 s 5,000 s Os

23:00054 40521 e and MP_UTIL are very
Process 8 (B 78S 7ATS (3278%) ] ) —

Process 12 11,577.183 s (20.2%) MP_UTIL

Process 16

1,550.646 s (2.71%) [l Application com p u te | nte ns |Ve y

1,290.593 s (2.25%) | | COUPLE
993.146 s (1.73%) [ METEO
Process 40

— = | b i however this is due to
~ Increasing MPI_Wait time more complex
calculations and no

Process 20
Process 24
Process 28
Process 32
Process 36

Process 56 - i = : e : —
Process 60 - : = : - -

Process 64
Process 68

Function Summar
Process 72 on S y

E:zz::: ;g Alzlgr(;)ggssses, Accum‘ltgla(;zc:) Esxclusive Time gesr Function p e rfo rm an Ce iSS u e
Process 84 organize_sbm
MPI_R 4 .
::22:2: gg 8,009.115 s (13.98%) sbm_eif::\ange_meteors A P ro b I e m : > 3 2 % Of tl m e

5,000.233 s (8.73%) [FR MPI_Wait
1,845.621s (3.22%) - sbm_advection_pd_IfT

1,722.447 s (3.01%) [ sbm_remov...e_meteors t I M P I
: : : { : { : i 1,550.646 s (2.71%) [IB] SBM_PREPARE S pe n I n
MP_UTIL 1,290.593 s (2.25%) | | met_set

50 | i e — w7 T TR L 746.765 s (1.3%) [ | A 1
60 % 246.356 55(0.43%)ui ;:;_rrgunge_kuna A M P I ru ntl m e S h are

Process 96

All Processes, Exclusive Time per Function Group
100 % . : ’ ’

"""" 229.582 s (0.4%) || MPI_Isend

20 3 e e T 179.277 s (0.31%) || MPI_Allreduce .
Increases throughout the
4.366 s (0.01%) | sync time
0 %! 4.212 s (0.01%) | MPI_Bcast

—— : : : : : : : . | 10175 (0% | MPI_Barrier [ ap pl | Catl on run
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01 -p100 -cosmo -specs -orig

ExBLEROIER G 5 7 MG £ ~o0m into the first th
Timeline . Function Summary O O m I n to t e I rSt t re e
10s Ms 12s 13s 14s 15s 16s 17s 18s All Processes, Accumulated Exclusive Time per Function Group
: : ; g H : : ; : 400 s 300s 200s 100s Os = .
459796 5.(51.31%) MP Iterations
2 2s( %) MP_UTIL
101.615 s (11.34%) MPI

pui S AMP/MP_UTIL perform four
TR sub - steps in one iteration
ALow MPI time share
AEverything is balanced

All Processes, Accumulated Exclusive Time per Function
oo 300y 2008 1005 s and looks okay
459.796 s (51.31%) organize_sbm
173.232 s (19.33%) _ sbm_exchange_meteors

62.629 s (6.99%) [ MPI_Recv
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%) - sbm_remov...e_meteors
_— z : : = i 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

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

80 %

60 %

20%
0% ™

32255
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VIRTYUALANSTITUTE ¥

HIGH PRODUCTIVITY SUPERCOMPUTING

ErRuEeRed

558 s

WESE 62

Timeline
561s 564 s 567 s 570s
Pracess 0 - - - -
Process 4
Process 8
Process 12
Process 16
Process 20
Process 24
Process 28
Process 32 3
Process 36 l
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%

573s

L
AX

- X

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

INNNINESETY A 700m into the last three

Function Summary
All Processes, Accumulated Exclusive Time per Function Group
800s

iterations
AVery high MPI time share

18.239 s (1.08%) [] METEO

2.392's (0.14%) | vT_API

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

200s Os
MPI_Recv

504.045 s (29.92%) organize_sbm
220.348 5 (13.08%) [FRNNNN \1p|_\ait

170.378 s (10.11%) sbm_exchange_meteors
42.109 s (2.5%)

sbm_advection_pd_IfT
36.255 5 (2.15%) . sbm_remov...e_meteors
32.695 s (1.94%) [B}] SBM_PREPARE
20.203 5 (1.2%) | met_set
14.73 5 (0.87%) [ Imorg
45455 (0.27%) | MPLIsend
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

(>50%)

AlLarge load imbalance
caused by MP functions
around Process54 and
Process 64
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01 -p100 -cosmo -specs -orig

High FLOPSs rates due to
computation of clouds in this area

AR S EEEEE ) ADAD| EP 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
PrEEaEE0 5! : : H Metric:  PAPIS Opacity: @t x - 2'0,0'00 s ‘15,300 s 10,000 s 5,000 s Os h . h . h F LO P
Process 3 A 25104084 oz snowing nigner S
Process 6 | [T817837ATS (32:78%) e e
Process 9 11,677.183 s (20.2%) MP_UTIL

1,550.646 s (2.71%) [ Applicati t

kgmontit TSN 7Vl N kit ratesS on processes
Process 18 993.146 s (1.73%) [] METEO
P 21 4.366 s (0.01%) | vT_ 1 1
i) s L causing the imbalance
Process 27
Process 30 z .
process 53 AReason for imbalance:
Process 39
P 42 . .
s Static grid used for
Process 48
Process 51 Function Summary

j B All P ) A lated Exclusive Ti Functi 1 1 1
e e 200005 . 100005 . Os distribution of Processes.
Process 60 organize_sbm
Process 63 (IS|S12T/S8'S(23:237) MPI_Recv -

0081155 (13.967%) SN <o xchane.. Depending th
Process 69 | SO a5 S I v s ependaing on the
z:zzzz ;g i 1,845.621's (3.22%) [l sbm_advection_pd_IfT .
5

e R ) weather, expensive cloud
P:gzz:z ol 1,290.593 s (2.25%) m met_set

] | 746.765 s (1.3%) [ | 1
Process 37 | | Jar 1 (04530 | oo e s computations (MP group)
Process 93 - ‘ 229.582 s (0.4%) [| MPI_Isend
Process 96 | : 179.277 s (0.31%) | MPI_Allreduce

s34 0% upLn may be only necessary on

1 3 b | 4.366 s (0.01%) | sync time
oM ) 200M 400 M » 600 M - 800M ~ 71,000 M ~ 1,200M 4.212's (0.01%) | MPI_Bcast

1.017 s (0%) | MPI_Barrier J some prOCGSSES

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

ExBAwEReTIERL S e 6~ o |HINHNEENENININ HimmismeEE  AvwWeather forecast code

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

T T — COSMO-SPECS

ER:CERIVEN MP_UTIL

3,457.412 s [N 1P| 4 .
1,443.047 s COUPLE ARun Wlth 100 prOCesseS

393.818 s [f] METEO
114.399 s || FD4

e ACOSMO: weather model
(METEQO group)
ASPECS: microphysics for
accurate cloud calculation
oy e "~ (MP and MP_UTIL group)

File /Users/maweber/ZIH/Traces/Vai
Creator VampirTrace 5.13b111102

ACoupling of both models

Number of Processes 100

Timer Resolution 50 ns done |n COUPLE grOUp

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

- e oasnoa ADynamic load balancing
(FD4 group)

Process 0
Process 1
Process 2
Process 3
Process 4
Process 5
Process 6
Process 7
Process 8
Process 9
Process 10
Process 11
Process12 ¥
Process 13
Process 14
Process 15
Process 16
Process 17§
Process 18 !
Process 19
Process 20
Process 21
Process 22
Process 23 2 )
Process 24 sVOB
Process 25
Process 26 @
Process 27 2N @9
Process 28
Process 29 #
Process 30 # P

Context View

VT_METRICS PAPI_FP_OPS

35TH VI -HPS TUNING WORKSHOP (STUTTGART, GERMANY, 14 -18 SEPTEMBER 2020) 8
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ErAuEBReTERL2EE & 2]

Timeline

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 70
Process 73
Process 76
Process 79
Process 82
Process 85
Process 88
Process 91
Process 94
Process 97

All Processes, Exclusive Time per Function Group

Os 50s 100s 150 s 200s 250 s

6's
76.026's.
X

Function Summary
All Processes, Accumulated Exclusive Time per Function Group
15,000 s 10,000 s 5,000 s Os

1 18,307.926 5.(66.37%) MP
3,865.817 s (14.01%) MP_UTIL
3,457.412 s (12.53%) MPI

1,443.047 s (5.23%) | | COUPLE
393.818 s (1.43%) [] METEO
114.399 s (0.41%) [| FD4
3.484'5 (0.01%) | VT_API

Context View

= 2] [+

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

6955

d

ADynamic load balancing
mitigates the balance
problems of the original
COSMO-SPECS version

AMPI time share is reduced
to <13%

AMPI time share stays
constant throughout the
application runtime

ARuntime reduced by
factor of 2.1, from
initially 578s to 276s
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02 -p100 -cosmo -specs -fd4

ExELEROSERS S 57 NINENNEENEEESET. A 700m into last three

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

e 84.98s (1(4;31%3 E uE_UTIL Ite ratl O n S

apeema e AFD4 balances MP load

2.037 5 (0.34%) | FD4 .. .
(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

ExrRuEmeTERL S B 2 KIS ——E AWeather forecast code

Timeline Function Summary
Os 10s 20s 30s 40s 50s 60 s All Processes, Accumulated Exclusive Time per Function Group
: : H H H H 1,500 s 750 s Os
WRF
Process 1 i ) MPI
Process 2 71.993 s PHYS 4 .
Process 3 ] 15888500838580°8088050008088800000038 228.953 s [ VT_ A R th 64 p
Process 4 ’ seeves T TTITRIETeREe s 4:955[] &TR:M un WI rocesses
Process 5 1.236 s | I0_NETCDF , .
i ADynamical core :e.g.,
Process 8
P 9 H
o density, temperature,
Process 11 Context View
Process 12 - L ERE & - -
pressure, and winds in the
:2:2: ::: File /Users/maweber/ZIH/Traces/Vampir-Tutorial-Analysis-Example:
Creator VampirTrace 5.4b1 t p h (DY N g p)
:zz::z ::: Version 1.3.8 jellyfish a m OS e re ro u
Process 18 Number of Processes 64 4 . . .
Process 19 Timer Resolution 382701875 ps APhys|caI parameterization:
Process 20
Process 21 .
Process 22 I d d
process 22 €.g., clouds, rain, an
Process 24 Function Legend . .
P 25 M Application d t P H YS
froome 2 o radiation ( group
Process 27 [™ 10_NETCDF
Process 28 M mPI
Process 29 [ PHYS
Process 30 M vT_AP
™ WRF
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03 _wrf _deimos

BEBLERSDEE LS8 L IS problem: 25% MPI run

Timeline Functaon Summary
15s 20s 25s 30s 35s 40s 55 All Processes, Accumulated Exclusive Time per Function Group
; H : : H ; H H ; : 1,500 s 750s Os
Process 0

Process 2 1,899.577 s (55.18%) DYN tl m e fraCtI O n d U rl n g th e

Process 4 i e e e e e e e e e e e e e v y MPI

Process 6 =
Process 8 E e e e e — 658.052 s (19.11%) PHYS

Process 1 sasauamfe iterations of the model
Frocess14 5.905 ms (0%) | 10_NETCDF . . .
ABehaviour is constant
throughout all iterations

S e S

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

Egggzzz 32 E T W S oY P PSP er File /Users/maweber/ZIH/Traces/Vampir-Tutorial-Analysis-Example: A Q u e Stl O n : W h I C h u S e r

S:gg::: gg Creator VampirTrace 5.4b1
Process 54 . . x
Process 56 Version 1.3.8 jellyfish
Process 60
Process 62

e ey function causes the
problem? And why?

Timer Resolution 382.701875 ps

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

[ Application
et | - @ T T B®E T O T 1 'e M o
ol ™ I0_NETCDF
pEda @ ¥ KR A K = M mPi
M PHYS
ERdE i e DN S e e M VTPl
0% [ WRF
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03 _wrf _deimos

. e B = g = Il We | L6 4 . . .
LS SR ELE-RT PR AR ESN AMost time is spent in

15s 20s 25s 30s 35s 40s 45s 50s 55s 60s All Processes, Accumulated Exclusive Time per Function

Preceses 750's 500 s 250's Os ) M P | Wait
Process 3 MPI_Wait
Process 6 414.947 s MODULE_ADVE...VECT_SCALAR —_
s:ggzzz 192 258.93 s MODULE_MP_WSM3:WSM3 74
PPYIEETI MODULE_RADI...TION_DRIVER AT 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 P I W t th
frcecus. 118.638 s [ MODULE_BL_YSU::YSU Ime In _ al an
Process 33 107.621 s [ MODULE_SMA...VANCE_MU_T
Process 36 104.547 s [ MODULE_SMAL....ADVANCE_UV
:rocess ig 71.712 s [ MODULE_SMAL....CALC_P_RHO bOttO | I l p I’OCGSS eS
Process 42 66.077 s [ MODULE_SMAL...L_STEP_PREP
Process 48 60.982 s [ MODULE_EM::..DATE_SCALAR 4 . .
seaos M uonue scs.onreseee  ALOAd imbalance in DYN
::gzzzz 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 rou
39.468 s [l MODULE_BIG_....:CURVATURE

39.047 S. MODULE_BIG_S...SICS_PREP_EM

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

Values of Metric “Time Spent in MPI_Wait" over Tlme in seconds
Process 1 |
Process 5
Process 9 | [ [

Process 13 | Wl | 1iMIR d \ { f e
Process 17 | (L] 1 i J Jt uqlmlunnn
Process 21 | Il
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

Process Summary
Similar Processes, Accumulated Exclusive Time per

Time spentin  MPI_Wait :
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03 _wrf _deimos

Timeline Functnon Summary

15s 20s 25s 30s 35s 40s 45s 50s 55s All Processes, Accumulated Exclusive Time per Function
Process 0 ’ 3 i H : 2 : : : : 750's 500 s 250's Os b fI t' . t F P
process 3 1 MPL Wi Yy 11oating poin
Process 6 414.947 s MODULE_ADVE...VECT_SCALAR
Process 9 257.611s MODULE_MP_WSM3::WSM3 . -
g:ggz:: 1% PYIFTIF MODULE_RADL...TION_DRIVER exce pt' O n S | n W R F
Process 18 [EYPET) SOLVE_EM
Process 21 134.666 s [ MODULE_SMAL...::ADVANCE_W -
il 131,293 s B MODULE_BIG_S...LC_P_RHO_PHI ACO u nter
g:gzszz §(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 F R F P U EX C E PT I O N S
Process 39 71.712 s [ MODULE_SMAL....CALC_P_RHO
ﬁiﬁii?i 32 66.077 s B MODULE_SMAL...L_STEP_PREP - - —_
Process 48 60.982 s [B] MODULE_EM::..DATE_SCALAR
Process 51 58.476 s [ MODULE_BIG_S...EM::PHY_PREP S S E M I C R OT R A P $ h OWS
g;gg::: g; 53.242 s [ MODULE_SMAL...EM::SUMFLUX —_
Process 60 41.879 s [B] MODULE_BIG_...RE_GRADIENT

FP exceptions

Similar Processes, Accumulated Exclusive Time per Function

'hl H‘\ |J"i'\i"i'H'W'N’W | |"1i'\i'\d'h!‘ﬁ 10s 20s 30 s 40s 50s
) 7 AR 3 LMD Mol e s A
__IIIIIII-

Values of Metric * FR FPU EXCEPTIONS SSE_| MICROTRAPS Jover Tlme in#fs i i

avis
Process 1 S |u4u.u..r.nuuuwm.nuwwuuumuulnllu

|
Process 5 ""]lﬂl !|'T|H*i"hlh“d‘l(ﬂl'll'lI'HI(F[NI'!HHI VVI‘H"VW
Process 9 - Il [i A |

g:gz:::}; :|lﬂ‘lHl.HUl.llll-IJ y.iu.q.g.i,..ga.u,." -Ur"“"HI'I'Hr""H-J-I-'PI'Hr'l-li"‘"h_f}‘“',” i

et Z'H»w»mu . | W i AT uwnu.u\ :me i
éd“ﬁ" | F -‘IJH.‘H.Q ; }EHI‘H’ Ihi | HHRH

,l,m'_. i

011w W
l{ll

-
=

Process 37
Process 41

Process 45
Process 49
Process 53
Process 57
Process 61

25M

LT

S NNWWSAE_,OOOONNO

Process 33
Floating point exceptions
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03 f dei MODULE_ADVECT _EM::ADVECT_SCALAR
_WH_deimos occurrences shown in yellow

AZoom into one iteration
AFunction invocations of
MODULE_ADVECT_EM::ADV
ECT_SCALAR(shown in
yellow) match high
floating point exception
occurrences indicated by
the counter at the bottom

High floating point
exceptions

35TH VI -HPS TUNING WORKSHOP (STUTTGART, GERMANY, 14 -18 SEPTEMBER 2020) I _




