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Performance Analysis with Vampir

Bert Wesarg
Technische Universitat Dresden

HEE HEN
EEEER EEEER
EEEER EEEER
EEEEE EEEEN
EEER EEER
EENEEEE CEEEEEN
EEEEEEED ONEEEEEN
EEEEEEED OopEEEER
EEEEREEOO oEEEEEm
EEEEEOOO O0DdoEEEN
EEEEROO OooEEE
EEEEEO OooEEE
EEEEO oooo doEEm
EEEEESNO0O000CODNEEEN
] [ 10040 =p=i)

[ u] [ 1
O
ml_Ju)] Jujsjs)

I T 0 0 00 00 O
oooo




w-l-lps VIRTUAL INSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

Event Trace Visualization with Vampir

Vi lizati £ d . time behavi £ any | | = Timeline charts
isualization of dynamic runtime behaviour at any leve - Application activities and com-

of detail along with statistics and performance metrics munication along a time axis
= Alternative and supplement to automatic analysis

» Typical questions that Vampir helps to answer

= What happens in my application execution during a given time

in @ given process or thread? » Summary charts
= How do the communication patterns of my application execute - Quantitative results for the

? : )
on a real syste_m. _ _ currently selected time interval
= Are there any imbalances in computation, I/O or memory usage

and how do they affect the parallel execution of my application?

41ST VI-HPS TUNING WORKSHOP (JSC/RWTH AACHEN, GERMANY, 7-11 FEBRUARY 2022) - ONLINE
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Visualization Modes (1)
Directly on front end or local machine

% vampir

.F i .
. Multi-Core ~"". Score-P Trace

.J - - L. e

Small/Medium sized

frace Thread parallel

41ST VI-HPS TUNING WORKSHOP (JSC/RWTH AACHEN, GERMANY, 7-11 FEBRUARY 2022) - ONLINE _
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Visualization Modes (2)
On local machine with remote VampirServer

o

% vampirserver start % vampir

VampirServer
4,
OO —

\
Large Trace File
Score-P " T?Ice (stag s on remote
Many-Core N e 4 i
Program / y machine)
Parallel application

41ST VI-HPS TUNING WORKSHOP (JSC/RWTH AACHEN, GERMANY, 7-11 FEBRUARY 2022) - ONLINE _
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Main Performance Charts of Vampir

Timeline Charts

Master Timeline
Process Timeline
Summary Timeline
Performance Radar
Counter Data Timeline
I/O Timeline

133113}

Summary Charts

® Function Summary

[ ===
err L

ﬁ Message Summary
ﬁ/ I/O Summary

r
-

n

41ST VI-HPS TUNING WORKSHOP (JSC/RWTH AACHEN, GERMANY, 7-11 FEBRUARY 2022) - ONLINE

all threads’ activities

single thread’s activities

all threads’ function call statistics
all threads’ performance metrics
single threads’ performance metrics
all threads’ I/0O activities

Process Summary
Communication Matrix View
Call Tree
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Vampir Case Study:
Analyzing Load Imbalance in COSMO-SPECS
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COSMO-SPECS

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
(25,0 050 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 ETE 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 G 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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COSMO-SPECS

ExBLEROTIEERLBE B2 AT NN AU L P R | Compared 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

Procass. 0 20,000 s 15,000 s 10,000 s 5,000 s 0s T

Process 4 23,104.034 5.(40,324%) Mp a n d M P U I L a re Ve ry
Process 8 (B 78S 7ATS (3278%) ] ) -

Process 12 11,577.183 s (20.2%) MP_UTIL

Process 16

e Mmesn compute intensive,
993.146 s (1.73%)°E METEO . N

N i however this is due to
Increasing MPI time more complex

calculations and no

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

Function Summar
Process 72 on S y

All Processes, Accumulated Exclusive Time per Function H
S oo00s toos0s " 0s performance issue
Process 84 organize_sbm
Process 88 MPI_Recv . 0 .
Process 92 8,009.115 s (13.98%) sbm_exchange_meteors L P ro b I e m . > 3 2 /0 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 PI
: : : { : { : i 1,550.646 s (2.71%) [IB] SBM_PREPARE S e n I n
MP_UTIL 1,290.593 s (2.25%) | | met_set

50+ | W )G R 746.765 s (1.3%) [ | 1
60% 246.356 55(0.43%)ﬂi ;:;_rrgunge_kuna u M PI ru n tl m e S h a re

Process 96

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

229.582 s (0.4%) [| MPI_Isend
TG I (= TERRIN ST (SUPMMSITI SN M0 DA S o el i o - g7 = i st one s o S 179.277 s (0.31%) || MPI_Alireduce -
e ) i increases throughout the
4.366 s (0.01%) | sync time
0% 4.212 s (0.01%) | MPI_Bcast

—————————— | ' : T TR i application run
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COSMO-SPECS

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 - .
s = 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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COSMO-SPECS

ErRLEFROTERLBE @ 4 5.-.-”_-|--|55s = Zoom into the last three

Timeline Function Summary

558 s 561s 564 s 567 s 570s 573s All Processes, Accumulated Exclusive Time per Function Group
Process 0 : : : H H : 800s 600s 400s 200s Os = =
Process 4 i ir MPI Ite ratlons
Process 8 MP
Process 12 P roce SS 5 4 Ca u S | N 248.743 5 (14.76%) MP_UTIL . .
Process 16 o, inatbi
9 wensiomB e w \fery high MPI time share

Process 28

ﬁﬁﬂﬁiﬁ‘;’ gg ‘ l _ ' 2.392 5 (0.14%) | VT_API ( > 5 O 0/0 )
' Large load imbalance
caused by MP functions

Process 48
All Processes, Accumulated Exclusive Time per Function
400 s 200s 0s around Process 54 and
LR L C) —

g : 20.203 s (1.2%) | | COUPLE
Process 24 load imbalance = 18.239 5 (1.08%) [] METEO

Process 80
Process 84
Process 88
Process 92
Process 96

Process 52
MPI_Recv

Process 56
Process 60
organize_sbm
220.348 5 (13.08%) [FRNNNN \1p|_\ait Pro cess 6 4

Process 64
Process 68
Process 72
Process 76
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 s (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

All Processes, Exclusive Time per Function Group
100 % "

- X

80 %
60 %
40 %
20%

0%

_564.55
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COSMO-SPECS

High FLOPs rates due to
computation Qf clouds in this area

R O MM TP MRS @ pa p I_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
oot e BT OpaEio e X ] T — 1 showing higher FLOPs
Process 6 I (18788 7ATS (SZ78%) e P
Process 9 11,577,183 s (20.2%) MP_UTIL
e Voo o B e rates on processes
Process 18 993.146 s (1.73%) D METEO . .
z 019
o . i e causing the imbalance
Process 27
Process 30 . .
= R f bal
s eason 1or mpbpalance.
Process 39
P 42 = =
i Static grid used for
Process 48 :
Process 51 Function Summary . .
brocesy s - e Moo00s o000 s distribution of processes.
Process 60 organize_sbm
VPR -
i:gg::: gg 8,009.115 s3.98%) sbm_eicc\lflange_meteors D e p e n d I n g O n t h e
Process 69 ; 5,000.233 s (8.73%) [N MPI_Wait
z:gzzzz ;g i 1,845.621 s (3.22%) [ sbm_advection_pd_IfT .
o
ocn 1 B 172 Heseld [ v weather, expensive cloud
Process 81
T 1,290.593 s (2.25‘7:/)) m Irnet_set .
] 1 746.765 s (1.3% mor

g:gz:: 3(7) A 246.356 s (0.43%)mﬂ org_rgunge_kutta CO m p u ta tl O n S ( M P g rO u p )
St ra gl i 229.582 s (0.4%) || MPI_lsend

179.277 s (0.31%) | MPI_Allred
; e v may be only necessary on

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

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

41ST VI-HPS TUNING WORKSHOP (JSC/RWTH AACHEN, GERMANY, 7-11 FEBRUARY 2022) - ONLINE
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W File Edit Chart Filter Window Help

ElEIE)

EvALER OTERALEE & AV

Timeline
5555 556s 557s 558s

Metric: | PAPI_FP_OPS

Process 51

Process 52

Process 53

Process 54

-/

559s

Opacity: e |

560s

Process 55

Process 56

Process 57

Process 58

Process 59

Process 60

Process 61

Process 62

Process 63

Process 64

800 M

1,200 M

Function Summary
| All Processes, Accumulated Exclusive Time per Function Group
225s 150s 75s 0s

MPI =

[ 176.534s. — MP
83.502s MP_UTIL

17.3725- Application
9.161s [ | COUPLE

Function Summary
All Processes, Accumulated Exclusive Time per Function

200s 150s 100s

organize_sbm
MPI_Wait
56.806s (9.82%) _ sbm_exchange_meteors
17. s (3% SBM_PREPARE
14.01s (2.42%) [IM sbm_advection_pd_IfT
12.6875 (2.19%, sbm_remove_n...tive_meteors
9.161s (1.58%) [ | met_set
4.988s (0.86%) [ Imorg
.672s (0.29%) I org_runge_kutta

Process Summary
Similar Processes, Accumulated Exclusive Time per Function Group
3s

Context View X

= = Process Summary X A o
| Property Value
Display Process Summary

Wwp

Process 54, Process 55, Process 64, Process65

Function Group
Cluster Members

Minimum Accumulated Exclusive Time 3.701735s
Accumulated Exclusive Time 4.012919s

Maximum Accumulated Exclusive Time 4.35886s

Process Summary helps
finding outliers

Groups processes by their
behavior (similar
call/duration profile)
Number of expected
groups is variable

In this case 4 yields the
best results
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Vampir Showcase:
Analyzing Multilayer File I/0 Applications
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Multilayer File I/0 Application

W File Edit Chart Filter Window Help [=NEHS] . IO bandwidth benchmark
F P e = oy == 3 b= . )
ErRlLEFR @e3TiER &858 5B A Q I,O? o R LR R L TR R AR T B Ny M e
Timeline EJIES) Function Summary -
0s 5s 10s 15s 20s 25s 30s 35s 40s Filter, Accumulated Exclusive Time per Function
60s 40s 20s 0s b eff I O
Master thread:0 llﬂ&&l&»»bﬂlbb»»bﬂ!bd&mm»@ 70.85 pwrite64 = - -
Master thread:1 > A W»DDDM 29.53s I pread64

Master thread:2
Master thread:3

Measures achievable I/0

7.955 [ MPI_File_read_ordered

- bandwidth of parallel MPI-

2.903s B MPI_Init
2.512s write - »
0.595s || MPI_File_open I O I t
0.585s | openat a p p I Ca I O n S
0.349s | MPI_File_write
0.32s | main
0.232s | open64
0.106s | MPI_Bcast
98.515 ms | fentl
76.678 ms | read

1/0 Events over Time
» = ...shfp.29502.127224550
= ...shfp.29502.1360923626

2 ...shfp.29502.574924294 Multiple | 67.019 ms | MPI_File_read 1 m 1
= ..._eff_io_data_004_004_0 | __Read H 44.723 ms clos_e - u a re eso u rce I e I n e
2 ._eff jo_data_004_004_1 M | Read | 30.454 ms | fopen

...f_io_data_004_004_2.000;
...f_io_data_004_004_2.001
- ...f_io_data_004_004_2.002

...f_io_data_004_004_2.003
= ..._eff io_data_004_004_3 | | 5.566 ms | MPI_Finalize

- — - s i v thread view on File I/0O

2.675 ms| fclose
2.437 ms| fflush
1.913 ms | fread H
1.561 ms | closedir O p e ra tl O n S
1.401 ms | MPI_Reduce
1.231 ms | MPI_File_sync
1.125 ms | fscanf
407.86 ps | MPI_Comm_split
122.209 ps | fputc
= 104.65 ps | Iseek

25.185 ms | fgets

i - offers a per file and per

11.169 ms | open

b
L)

ad

O ————"—"
41ST VI-HPS TUNING WORKSHOP (JSC/RWTH AACHEN, GERMANY, 7-11 FEBRUARY 2022) - ONLINE
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Multilayer File I/0 Application

W File Edit Chart Filter Window Help [=NENE]
= - - P = .
ENERULRER eI ERRAL2E8E B 4V ‘,;?‘53!;1,;-,6‘59'53«%-1““'3.35*“‘|‘ T A SNV T Ny M i
Timeline Function Summary
1.606s 1.607s 1.60: 1.609s 1.610s 1.611s 1.612s 1.613s Filter, Accumulated Exclusive Time per Function
= h = 20 ms 15 ms 10 ms 5ms 0ms
i il g ghep e e I — /7 Fic_open
Master thread:1 MPI_File_open MPI_File_open : : 4482 ms  open64
Master thread:2 MPI_File_open MPI_File_open H 1.93ms MPI_File_close
Master thread:3 MPI_File_open v MPI_File_open 1615.019 ps| | close
i576.478 us| | unlink
| 22.341 ps| main
1/0 Events over Time
» = ...shfp.29502.127224550 i . .
» = ..shfp.29502.1360923626 H
» = ...shfp.29502.574924294 . - -
v 2 .._eff io_data_004_004_0 i
~ 13 MPL-IO #0 Open Close A - =
Ty POSIX 1/0 #1985 Open Close| : Cl
ty POSIX I/0 #1986 Open 11
Ty POSIX I/0 #4002 Open ! —-—
" POSIX 1/0 #6012 OL(;* l L3 E} Shared Resource Timeline 3¢ , o
3 POSIX 1/O #8022 Open N | = :
= f' MPI-IO #1 O—Een— Property Value
T3 POSIX I/O #1987 Display  Shared Resource Timeline
Ty POSIX I/0 #1988 Type Handle
o _pOSIv 0 #4003 T |Handle  POSIX /O #1985, POSIX I/O #1986, POSIX I/O #4002, and 2 more...
1/0 Events of /lustre/ssd/cherold/b_eff_io/b_eff_io_data_004_004_0, /lustre/ssd/cherold/b_eff_io/b_eff_io_data_004_004_0, /lustre/ssd/cherold/b_eff_io/b_eff = File Name [7)/lustre/ssd/cherold/b_eff io/b_eff io_data 004 004 0
Master thread:0 Open [E1658 Open 11 i EC UMM DL UL L 2
Master thread:1 Open ! Faradigm POSIXIIO;
Master thread:2 Open | | Parent MPI-10 #0
Master thread:3 Open .
Internal calls to POSIX I/O of

: MPI File open '

41ST VI-HPS TUNING WORKSHOP (JSC/RWTH AACHEN, GERMANY, 7-11 FEBRUARY 2022) - ONLINE I _

= VVisualization of I/O on
multiple layers (MPI &
POSIX)

= Example: behavior of
MPI File open

= Internally uses POSIX
open for opening the
actual file on disk

= Multiple consecutive calls
to open and close oOn
master rank
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Vampir Showcase:
Analyzing CUDA Applications
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CUDA Application

VIRTUAL INSTITUTE - HIGH PRODUCTIVITY SUPERCOMPUTING

W File Edit Chart Filter Window Help

(P A=R-N-T4

86.925s 86.950s 86.975s 87.000s 87.025s

EE)[E

EREES ETAES
011935 ]

Function éummaw

87.050s \ Filter, Accumulated Exclusive Time per Function

» Master thread:0
CUDA[0:7]:0
CUDA[0:13]:0
CUDA[0:15]:0

w Master thread:1
CUDA[0:7]:1
CUDA[0:13]:1
CUDA[0:15]:1

w Master thread:2
CUDA[0:7]:2
CUDA[0:13]:2
CUDA[0:15]:2

¥ Master thread:3
CUDA[0:7]:3
CUDA[0:13]:3
CUDA[0:15]:3

¥ Master thread:4
CUDA[0:7]:4
CUDA[0:13]:4
CUDA[0:15]:4
¥ Master thread:5
CUDA[0:7]:5
CUDA[0:13]:5
CUDA[0:15]:5
¥ Master thread:6
CUDA[0:7]:6
CUDA[0:13]:6
CUDA[0:15]:6
¥ Master thread:7
CUDA[0:7]:7
CUDA[0:13]:7
CUDA[0:15]:7

0.8s 0.6s 0.4s 0.2s 0.0s
(OO | buildKKRMatti...x<double> >&)
fermiZgemm_v3_... double2, int)
0.261s | zblock_Iu
A—MM-. cudaEventSynchronize
46.171 ms [ cudaMemcpy
9.762 ms | maxwell_zgem..._
9.753 ms || cudaLaunch
9.128 ms || cudaSetupArgument
3.53 ms | cudaMemcpy2DAsync
2.292 ms | cudaBindTexture
1.577 ms | cudaMemcpyAsync
1.375 ms | cudaUnbindTexture
1.327 ms | cudaEventRecord
711.018 ps | cudaGetLastError
610.78 ps | cudaConfigureCall
537.445 ps | maxwell_zgem..._raggedMn_nn
425.693 s | tau_inv_postproc_nrel
419.585 ps | cudaStreamWaitEvent
85.947 ps | calculateTauMa...uble> >§&, int)
63.137 ps | block_inv
50.386 ps | trgtol
8.737 ps | clock_time_
7.957 ps | cmtruni
7.737 ps | '$omp for @cal...Matrix.cpp:450

WM WllF

raggedMn_nn

Detailed view on host-device
communication

= Material science code
LSMS

= CUDA is utilized for heavy
computations

= CUDA streams are child's
of the owning Process

= Allows an in-depth
analysis of host-device
communication



VIRTUAL INSTITUTE - HIGH PRODUCTIVITY SUPERCOMPUTING

CUDA Application

W File Edit Chart Filter Window Help 2@)®
& x 1 i ) — - ‘—\ i i
ENRLUER OeTERALAS B A

Timeline [E]] Function Summary
0s 50s 100s 150s 200s 250s T=fFter, Accumulated Exclusive Time per Function

250s

w Master thread:0 | buildkKRMatri...x<double> >&)
CUDA[0:7]:0 fermiZgemm_v3_... double2, int)
CUDA[0:13]:0 209.767s | zblock_lu
CUDA[0:15]:0 170.183s E cudaEventSynchronize

MPI_Init
v Master thread:1 L ¥ 4 I e ini
\ 153335s[ | rwave
CUDA[0:7]:1 85.16s MPI_Wait
CUDA[0:13]:1 42.418s cnewint
CUDA[0:15]:1 37.33455 cudaMemcpy
v Master thread:2 325727?95 % cudafree
i s [f] MPI_Allreduce
CUDA[0:7]:2 =
[0:7] 21.653s [ cudaMalloc
CUDA[0:13]:2 20.467s [}| solveSingleScat...ution> >&, int)
CUDA[0:15]:2 13.3585ﬂ cudaMemcpy2DAsync

¥ Master thread:3 8.66s || int main(int, char**)

CUDAI0:7]:3 : 8.58s || cudaLaunch
ol - - - - 7.228s | cudaSetupArgument
CUDA[0:13]: e | intphi -

CUDA[0:15]:
¥ Master thread

T Communication Matrix View
Number of Messages

View on the general host-device

Receiver

CUDA[0:7]:4 H t H tt
CUDAO:131: communication pattern
S
CUDA[0:15]:4 g ‘ ‘ essvELLE! > o S N
: é 8 3 5

w Master thread:5 S & S ()
CUDA[0:7]:5 & & & §
CUDA[0:13]:5 & o o S
CUDA[0:15]:5 4 "

w Master thread:6 « Maste...ead:0 952 ié t
CUDA[0:7]):6 P 9k
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» Vampir
» Interactive trace visualization and analysis of:
= MPI, OpenMP, CUDA applications
= File I/O
» Hardware performance counters
» (Collective) communication

= Intuitive browsing and zooming
= Available for Linux, Windows, and macOS

= VampirServer
= Scalable to large trace data sizes (20 TiByte)
= Scalable to high parallelism (200,000 processes)
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VAMPIR

https://vampir.eu/
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