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* Visualization of dynamics
of complex parallel processes
 Requires two components

— Monitor/Collector (Score-P)
— Charts/Browser (Vampir)

Typical questions that Vampir helps to answer:

— What happens in my application execution during a given time in
a given process or thread?

— How do the communication patterns of my application execute
on a real system?

— Are there any imbalances in computation, I/O or memory usage
and how do they affect the parallel execution of my application?
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Event Trace Visualization with Vampir

+ Alternative and supplement to automatic analysis

* Show dynamic run-time behavior graphically at any level
of detail

* Provide statistics and performance metrics

Timeline charts

— Show application activities and
communication along a time axis

NI

Summary charts

— Provide quantitative results for the
currently selected time interval

EuroMPI/ASIA 2014 Tutorial 2: Practical Hybrid Parallel Application Performance Engineering 4



The Main Displays of Vampir

* Timeline Charts:
- E Master Timeline

— %ﬁ Process Timeline
— &’,54 Counter Data Timeline

— % Performance Radar

« Summary Charts:
— @& Function Summary

i

Message Summary

Process Summary
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[

Communication Matrix View

EuroMPI/ASIA 2014 Tutorial 2: Practical Hybrid Parallel Application Performance Engineering 5



Visualization: After Tracing
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Visualization: Most simple (Analysis on Desktop) l_ L | P ) o

+ Minimal setup (no installations, no batch job)

- Copying of traces to desktop

- Only small traces
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Visualization: Most simple (Analysis on Frontend) l_ L | P ) o

+ Minimal setup (no installations, no batch job)

- X11 forwarding, bandwidth, and response

- Only small traces
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Visualization: Alternative (Analysis on HPC system) / | | D] a¢

+ Simpler setup, no installation on desktop

- X11 forwarding needed (use: ssh —XC ...)

- Bandwidth and response time can be critical
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Visualization: Best Option (Analysis on HPC system) / | | D | a¢

+ Best performance, low response tlme

- Tunneling to connect to batch job

- Installation on desktop system needed
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Usage order of the Vampir Performance

Analysis Toolset

1. Instrument your application with Score-P
2. Run your application with an appropriate test set

3. Analyze your trace file with Vampir

— Small trace files can be analyzed on your local workstation
1. Start your local Vampir
2. Load trace file from your local disk
— Large trace files should be stored on the HPC file system
1. Start VampirServer on your HPC system
2. Start your local Vampir
3. Connect local Vampir with the VampirServer on the HPC system
4. Load trace file from the HPC file system
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Virtual Institute — High Productivity Supercomputing

Vampir Demo

Visualizing and analyzing NPB-MZ-MPI1 / BT
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Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Vampir: Visualization of the NPB-MZ-MPI / BT trace U_ ")\:}

== Master Timeline

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir

Timeline FunctionSummary —————— |
0s 3s 65 9s 12s 15s [ All Processes, Accumulated Exclusive Time per Fun...

100s 0s
v Rank 0 ; i

1 0 3, e e g e g _ OMP_LOOP
rarkos  MNMEIFEE IR R A | e T 20.101s E OMP. SYNC
ranko2 XN|HENI NN IR RN NN . 10525 ] OMP_PARALLEL

Rank 0.3 XY | P P T 1 1 0 U P O 0 N O S O P 3.073 s | Application
~ Rank 1 .0 e 8o e 0 1 B B 1014 1.342's | MPI

Rank 1.1 N I N D Y Y <0.1s |USER

Rank 1.2 £ WS S FTUPUOY T WP U NV 0 N 140 ) 0 R T o f —

Rank 1.3 N S N N D I Y Y contextView
¥ Rank 2

e
Rank 2.1 3] Y T | | Y R e R R W 0 T e
Rank 2.2 E M L el b i i s bbb il i il s s bl bl il i sl
Rank 2.3 E M s bl il il i b i i bl il i i s bl bl il i il
- Rank 3 e
Rank 3.1 [P [OOSR (e e ] [
Rank 3.2 [T 1 S e A £ Y Y O
Rank 3.3 (TR 0O S e Y Y Y

Function Legend

Detailed information about -l Application

- Default
functions, communication B or
-l NoGroup

and synchronization events - M omP_aP!

[ OMP_LOOP

for collection of processes. - B OMP_PARALLEL

- [ OMP_SYNC

<] [»)

EuroMPI/ASIA 2014 Tutorial 2: Practical Hybrid Parallel Application Performance Engineering 14



Vampir: Visualization of the NPB-MZ-MPI / BT trace
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Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

L. Counter Data Timeline

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

Computation Phase

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

Zoom in: Computation Phase

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

T

Process Summary

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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a collection of processes.

across all functions and for
every process independently.

1Somp do ...olve.f:52 M!somp do @z_solve.F:52  |REIRIIR LI

‘ | Rank 0.3
Rank 2.1 Mmmwl Rank 1
- Rank 1.1
Rank 2.2 Rank 1.2
Rank 1.3
Rank 2.3 Rank 2 0 @
Rank 2.1
[~ Rank3 A Rank 2.2
Rank 3.1 M"MMM e %M 'Somp do @y_solve.f:52
: ELI I | Somp do @y_solve.f:52
Rank 3.2 MMMM“ Rank 3.1
: CEL&F Il 'Somp do @y_solve.f:52
Rank 3.3 MMMMM REN XM 'Somp do @y_solve.f:52
(4] ' D) :
4.025s

Dok S SV L 'Somp do @z_solve.f:52
sk el e VL ' Somp do @z_solve.f:52

1Somp do @z_solve.f:52
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

(I
Ll s
(0
0 e

Process Summary

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir

ExLGOTERSS G4 o R R P

Timeline Function Summary
0s [ All Processes, Accumulated Exclusive Time per Function
i 50s 40s 30s 20s 10s 0s -
v Rank 0 MMM 4 ] 1Somp do @y_solve.f:52 (4]
i i Somp do @x_solve.f:54
Rank 0.1 Mm"mmm 1Somp do @z_solve.f:52 ]

arcoz— J AN
Rank 0.3 M’IMMMM

15.5945s | !Somp do @rhs.f:191
'5.391s | !Somp do @rhs.f:80
1Somp do @rhs.f:62

R : 4323s 1Somp implici...y_solve.f:406
v Rank 1 b i i 4.287s 1Somp implici...x_solve.f:407
Rank 1.1 Processﬁummarv : \ZHX\l : Process éummarv —
Individual Processes, Accumulated Exclusive Time per Function Similar Processes, Accumulated Exclusive Time per Function
Rank 1.2 0s 5s 10s 15s
Rank 0 12 [N '$om 52 [ - L 'som....:52 HREN |0thers-
Rank 1.3 Rank 0.1 a [
v Rank 2 Rank 0.2
Rank 0.3
Rank 2.1 Rank 1
Rank 1.1
Rank 2.2 Rank 1.2
Rank 1.3 1 1 1
Rank 2.3 Rank? Find groups of similar
Rank 2.1 [EMSCYARISO. " 54 LY % .S
v Rank 3 NV ER I Somp....F:52 i processes and

Rank 3.1 MMMM Rank 2.3 threads by using
ooz [N | oo S T summarized function
LW AN ISomp....F: omp....F:54 ) ilo...s
v 1Rank3.3 M“’MM“ il Rank 3.3 1Somp....F:52 [l mEes) 'Som. .F.52 ||||||O...s Informatlon
e D
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Virtual Institute — High Productivity Supercomputing

Use Cases and Summary

Bartwiene o o -

Supercomputing —— ECHNGCHE

Center Oervran Research Scmvead T U SIAT Universitat Stuttgart
perey P S——— St Srradet . - M N

' JX1s M Lawrence Livermore £, TECHNISCHE S, 1 UNIVERSITYer
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COSMO-SPECS a coupling of:
- Weather forecast model
— Detailed cloud microphysics scheme

COSMO: Cloud droplets COSMO-SPECS:
Approximation of Bin-wise discretization
cloud droplet size of cloud droplet size

Developer observation:
Runtime per iteration increases over time, why?

G J
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Case Study (2)

File Edit Chart Fiter Window Helo

. . Y r/stuff/tracefiles/fd4/2010-11-08-cosmo-specs-fd4-sc10/cosmo-specs-orig/shm.otf (=][a](x]
First 3 ime [T g S-S performs | N
o mma
steps of ——{ 20 sub-time steps Functon Summry

+60 s +75s +90 s +105s +120 s [ All Processes, Accumulated Exclusive Time per Function Group
: : : : 70% 60% 50% 40% 30% 20% 10% 0%
------------ MP

COSMO- Process 0 per COSMO step

ProCess 1 by, peree———— 0 VT O IO D O T o] T T O ¢ [NSEEE MP_UTIL
SPECS run Process 2 [l 50 1 e 0 e e e e e e g 0 e e e e B v B i a33% !MPI_

Process3 (TSR, FRp : P 1.525% VAP

Process 4 [IHERSSIRSESSIRS. : i 0.2902% [|METEO

Process 5 e 0 s 3 00 e 0 e 0 e e e 0 e e 2 e B 0 e 0 i : ; : 7% || COUPLE

Last 3 time » o = o007 5- T0I0S
=i e © T I8 = @ 7 o [ |
Ste pS Of Timeline Function Summary
10,107s +25s +50s +75s +100s +125s +150s +175s +200s +225s +250s [ All Processes, Accumulated Exclusive Time per Function Group
COSMO_ : : ; ; : ! g ; : : : o 50%  40% 30%  20%  10% 0%
Process 40 . R} [ SoET———
Process 49 T i I ¥ 0] Ot et T I e b o B e 8 £ 6 B o B o MP
S P ECS run Process 50 M oo B e e e ol 5 B e B e B e B e 50 B e e ¢ 7.103% [ MP_UTIL
Process 51 et e — o —— slom o o e s B B e 50 B p—— H ; ‘ i 0.616% VT API
L T B N H ] 0.358% |METEO
Heavy load _ e e e e B 0.34% |COUPLE
. Process 54 a0 0 0 e 05 0 0 e 0 0 0 B W 0 e 0 0 B i 3 0 0 i S0 o 0 e a3 0 5 i 8 15 B 8 B el vy
imbalance Process 57/ S SRS R SRS —
T ——— Nt et e B et B e i et e o
] m— ———————— 56% MPI!
Cloud grows T T T T TS T e T T =
. . Al Process 60 0 I D 0 B 15 et D e 0 e I A 50t 0 0 e S50 e it B e D 0 e S 0 e b e 0 e o8 155 At 2 s B e s ([
in grid cells of (flrocece:  Frm—— e e .
Process 62 D D et S B 15t S e 0 ot B 5 5t 5 e S B B e 8 D o o o e 0 0 s b B e e .
th ese M P I Process 63 D 0 et S I o5 3 et D o 0 et 0 e 0 5t 0 e o S0 S Bt e B o 0 D B b e 0 e o8 5 e B b B s mmedn H :
Process 64 O B Bt Bt B -t e Ot 8 o v Process Summary
ran ks Process 65 Similar Processes, Accumulated Exclusive Time per Function Gro..
Process 66 TS e Sy ey —e——r——— ] 0 S 50 S 100 S 150 S 200 3 250 S 300 S
P ——— 5 1 5 et o 5 e ) i 3 ek 5 B o5 5 e 5 = e R Y I il :
Process 67 T Ty S ET———— - SE—
Process 68 i e e e ———t R i 2 [ 1] =k
Process 69  Hierua iR g R R re el e e ke el ke e leae enlel e 23 [T Y
Process 70 D o D S D SIS e B3 Bt B D e S o 0 e W et 0 0 e S0 e 5 et B B B B ke RS D B b e B s 0 L5 e s b B B B el 1 [[E[[
Process 71 A D S D 0 S e 5 ot B B e T o 0 R et 0 e S0 e 0 it 5 B B 0 s AR 5 e 0 B B 8 55 S B 6 - 2 EE
Process 72 0 D S I 0 3 DS e LS o D 0 0t 5 e S0 S B B 0 e S | D S s 0 e 5 S s bt s B . 34 "“Hm][
Process 73 e S B S S IR S ] 2 l]]]]]]]] ;
(d [ 1)
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Case Study (3)

— Domain decomposition:

2D (horizontal) decompostion into MxN
processor domains

No dynamic load balancing

4 )
Lesson learned: IE_E e D_E
Domain decomposition for uffagt uL O
detailed cloud microphysics Ii Cu i‘E
must adapft to presence of
clouds. oo

o /
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Use Cases

Multi-
Paradigms:

* Interaction
« Efficiency

Message
Passing:
« Patterns

« Payloads
» Latency & BW

System Interaction:

* Memory usage
» Cache

*1/O

* Network

Performance

Energy
Efficiency

» Correlation
« Energy saving

Evaluation
» Hot-Spots

« Compare
* Root-Causes
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Use Cases — Multi-Paradigm Support

® MO O _ Trace View - /Users/hilbrichl Downloads/tracefiles/picongpu_CUDA_MPI_PTHREADS_OMP/trace.otf - Vampir

=ENikede 3]

Process 0
CUDA[0] 0:1
CUDA[0] 0:2
CUDAI0] 0:3
CUDA[0] 0:4
CUDA[0] 0:5
CUDAI0] 0:6
CUDA[0] 0:7
CUDA[0] 0:8
Thread 0:9
Thread 0:10
Thread 0:11

Thread 0:12

Timeline
20s 25s 30s

I IIIIIIiIIlI IR
I 0 O 0 000 O 0
(NI IEII LR §Hl LI

Function Summary

iii é/ I:E} |%' % 'VI . Ml‘_i‘.'&l&sfi:.l

All Processes, Accumulated Excluswe Time pe...

100 s
T S it
45.834 s QCUDA KERNEL
:  17.667s | |CUDA_IDLE
1.479 s |MPI
<1s |CUDART_API
<0.1s |[VT_CUDA

<100 ps |CUDA_SYNC

Context View Function Legend

M Application
I CUDART_API
"1 CUDA_IDLE
I CUDA_KERNEL
P CUDA_SYNC

M mpI
M VT_CUDA

Paradigms:
« MPI
» Pthreads

« CUDA

View:
e [|nitial
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Use Cases — Multi-Paradigm Support

® O O _ Trace View - /Users/hilbrichlDownloads/traceﬁIe;/picongpu_CUDA_MPI_PTHREADS_OMP/trace.otf - Vampir [~ ] )
‘ - = ® 15 31 .
E t!: LH Ea @ 3 ha= m é/ lg} i%l % l V l i Mlsi!&rhS)swj Paradlgms
Timeline Function Summary ° M P I

20s 25 s 30s All Processes, Accumulated Exclusive Time pe...

H H H 100 S
Process 0 R ——— - . ;. . Appllcatlon ° Pthreads

CUDAJ0] 0:3 : : Gm
‘ |00t oe—i——idi—i—ai : 45 834 s CUDA_KERNEL o CU DA
CUDA[Q] 0:6  a—a-tame— ittt o i —iii e g+ ow . 17.667s | |CUDA_IDLE
Thread 0:9 R R T I b
Thread 0:12 H""l || l ||| INLIERELD IR WL "H ul il” | BRI <ls CUDART—API
<0.1s |VT_CUDA

e e T - <toows jaoaswe 1 View:

B R A I S : :
CUDAIL] 1:8 e e et e o « All
I Mol :

: T 1 TIAR] I|§'|].|IIIIIII |'|'| lllll |" 'll"l"lml 'III==IlIII‘IlIIIIII |'|”|'|I |"l“|ﬂ £ E E i
Thread 1:11 ORI W VA WA O CWE 0211 8 MW Context View Function Legend

CUDA[2] 2:1 M Application
CUDA[2] 2:4 [ CUDART_API
"] CUDA_IDLE
DAL 2:7 : : I CUDA_KERNEL
Thread 212 I.I”"l | llllll lI”Illlll{lﬂllllllllll IIIIIIIII”l”II 1] II Ill Il B ll |l III llqlli = D CUDA—SYNC

Process 3 % L . MPI
CUDA[3] 3:3 PPt WD MWD L WA A ST+ WL U 0 T M vT_CUDA
CUDA[3] 3:6 ottt -t bbb b

Thread 3:9

I LY (YTHT [ TTT 1T ) LR YT T [
Hll Illl H Il! I| I L T AT TR T IIIIIIIH JLATLL TR T A1)
LLCRE ST OO T T VA I I I O T AR
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Use Cases — Multi-Paradigm Support

e ala
o

W Trace View - /Users/hilbrich/Downloads/traceﬁles/picongpu CUDA_MPI_PTHREADS_OMP/trace.otf - Vampir

= I

Process 0
CUDA[0] 0:3
CUDA[0] 0:6
Thread 0:9
Thread 0:12
CUDA[1] 1:2
CUDA[1] 1:5
CUDA[1] 1:8
Thread 1:11
CUDA[2] 2:1
CUDA[2] 2:4
CUDA[2] 2:7
Thread 2:12
Process 3
CUDA[3] 3:3
CUDA[3] 3:6
Thread 3:9

whed s

i 25 |%|%|y|

15 s

31ls
L5287 58S

Timeline Function Summary
NN G) 44 Filter Processes € pe...
=] Include/Exclude All 8 Include/Exclude All Lon
B GPU_COMM_GLOBAL 28/32 > 8 CUDAJ[1] 1:8 A RNEL
Communicators & GPU_GROUP 32/32 > E CUDA[2] 2:1 ‘LE
] MPI Communicator 0 0/4 > | ™ cuDA[2) 2:2
Process Hierarchy (] MPILCOMM_SELFO  0/1> | ™ CUDA[2] 2:3 AP
[ ] MPI_COMM_SELF 1 0/1> 8 CUDA[2] 2:4 A
[ ] MPI_COMM_SELF 2 0/1> E CUDA[2] 2:5 (NC
() MPI_COMM_SELF 3 0/1> 8 CUDA[2] 2:6
[ ] MPI_COMM_WORLD 0/4 > @ CUDA[2] 2:7
& no1 32/52> | ™ CuDA[2) 2:8
™ cupA(3] 3:1 jend
™ cupa(3] 3:2 ion
™ cupA(3] 3:3 * AP
™ CcuDA[3] 3:4 SLE
Number of processes ™ cupap) 3:5 ERNEL
52 ™ CcupA[3) 3:6 YNC
™ cupA[3] 3:7
Selected processes @ CUDA[3] 3:8 A
32 Y
( Reset ) ( Apply ) (Cancel) ( OK )/
7
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- CUDA
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Use Cases — Multi-Paradigm Support

VI-HBS

® M O _ Trace View - /Users/hilbrich/Downloads /tracefiles/picongpu_CUDA_MPI_PTHREADS_OMP/trace.otf - Vampir [~ N
- L = o= = () 15's 31s Paradigms:
ENwwe®TERE2S B 7| Ml‘i‘.'&?éjswul g

Timeline Function Summary ® M P I
25s All Processes, Accumulated Exclusive Time per Function

— 10s 0s
I [re-o-dto-{—--|—doel—|-0—|-{-ofo—t-{o}—|-pam 17.667 s |gpu_idle * Pthreads
CUDA[0] 0:3  wépe—at—shoti—oi-ii ool —o—f-os ' i Fra...ILj8,j8,j4>

005 | | e e |||+ CUDA

CUDA[0] 0:5  hb-ssbi—te—fosa—ti-f—-t-od 4o picongpuFra...rkParticles

o-afood—o—{f-Lpebl el fore| o S O8I picongpufr...sorbBorder

A e e e A o e ;

CUDA([0] 0:7 o i-otel—Ho—H-she—|-Ho1-i—joral—b—-losh picongpufFr...nelUpdateB
CUDA[1] 1:1 7! ! I L1111 picongpuFr...nelUpdateE

L e ] . =
CUDA[L] 1:3  rbioobi—to-t—sho—t ol il 3.247 s [l picongpuFr...CurrentToE View:

S B0 s e 00 e it L 1.503 s GPUGrid::kernelSetValue
CUDA[1] 1:5 POORMTIGE R TARINE FOTRT. 0.432 s [|GridSimulati...rnelFillGaps : ° Just
CUDA[L] 1:7  woom—t—et—iobel it tbtidh . : s :

B .50 e ot 1 Context View Function Legen
CUDA[2] 2:1 roe-ssp—t-o—poo—t——t-ohet—o—t—ofn = [-©® Function Su... | 4 | B Application CUDA
CUDA[2] 2:3  #opos-t—d—{fose—tid—i—bid——p--oeb S [ CUDART_API

-dhoset-o—dhe—toH sl "1 CUDA_IDLE
CUDA[2] 2:5 W Function Summary . CUDA KERNEL

. : picongpuFrame::kernelComp! -

CUDA[R] 2:7 sttt o et o CUDA_KERNEL (5) H MP
CUDAB]3:1 M 1 111 EIER 12.07145 s (19.01%) < [M VT_CUDA

Word elllskell o il bl lem
CUDA[3] 3:3  sidensi-{{o—{{fore—{|-p—i—fdr{l—pl-{—ou}
CUDA(3] 355 Wb ot oo o - g

oo —HoHH o —off i{-{peet{{-o—}{ -4
CUDA[3] 3:7  oldobli—-t—onpt—t-o—titofoti-lo—{pd

foo-shoe || et {-} pot {4 -poe—{}-4-H{—pion

gy e o>
Wz
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Use Cases — System Interaction

I'J
L)

FS

— T 'E Interaction:
" node MDS RAID"“E |+ MPI
--1_node ! 1|+ Ocalls
i 0SS L1 e 1/O
=== node Lo
! i RAID ---i ! system
==+ _node 0SS |
|
i RAID |-~ |
| L
i 0SS | o
: = 9 B
] =R |
[ I 1 1
[ I 1 1
| <= |
I |
i frace <Dackend, cache__! |
\_application events____ < throughput. 10PS __:
node local events N J
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Use Cases — System Interaction (2)

Vampir'-'[Trace View - me/mkluge/threader”scaling trace/dios mpi_ 23 otf]
% File Edit Chart Filter Window Help

Interaction:
—nia B a= peu = ) S . T e e -
Hat_{u,;c@E:-E: &S| AV Hli Fiad Dl 6eTels T :
Timeline Function Summary —————— ——Function Legend —— PY M P I
100 s 200 s 300 s 400 s 500 s 600 s [ All Processes, Accumulated Exclusiv. .. ™ Application
: H H : : H ;l 10,000 s - LIBC-I/O
Process 28 31,116.835s | fopen64 ﬂ - wP ° |/O Cal IS
Process 29 298248195 | fclose “ [ vT_API
Process 30 : .
12,937.123 s -MPI Barrier
Process 31 3 . g I/ O
10,830.98 s : fread
Process 32 ! ~|
- - - - = 10 Summary system
ExtCounter 0:1, Values of Counter "MDS001 remote procedure calls/s" over Time 2l[ Al Processes, Read, Sum of Size per File
: f : ; 0GB
10 K- : 5 S 73626 G R -
m etad ata 14.305 MiB |/fastts/mkIuge!threaderﬁdatabase_single/l64
Sk rate 14.301 MiB |/fastfs/mkIuge!threaderfdatabasefsingle!3768
0k - . EI 14.301 MiB |/fastfs/mkIuge!threader_database_single/2696
ExtCounter 0:1, Values of Counter "pc_san: read bandwidth" over Time? E ) =
: : : H : : Context View
wosn. (N 0 . = 5= Master Timeline & | 4
43.50 M } Property | Value
42.75 M - H Display Master Timeline
42.00 M - bandWIdth Type 1/O Event
: : : : : Initiator Process 5
ExtCounter 0:1, Values of Counter "mds001/load 1" over Time i a|[ FileName  /fastfs/mkluge/threader_database_single/3234
" H : H File Group fileio
4K o] BTN ‘ Operation READ
3k Interval Begin 252.270591 s
ok Interval End  252.335219 s
1k- Duration 64.6285 ms
: : : : EI Size 21.536133 KiB
R ; : ; ; | Data Rate 333.229654 KiB/s A
detailed per file and detailed per N J

summary statistics event data
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o OO0 W Custom Metrics

y.
| ~s
~HIES

:
L

® O O « Trace View - /Traces/Large/wrf.otf - Vampir
= - u — . e ——— e e——" - y lmo=s mmimom amnnm o amneaaw ol

5 ® OO v Tracé Viév;/ - /Traces/Large/wrf.otf - Vampir
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Process 0  Metric: FLOPS of SOLVE_EM v | Opacity: = j— 7t x

Process 1

Proces
Proces
Proces
Proces
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Proces
Proces
Proces

Process 8
Process 9
Process 10
Process 11
Process 12
Process 13

Process 14 SOLVE_EM

Process 15




Use Cases — Comparison View
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se Cases — Comparison View (2)
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Use Cases — Comparison View (3)

Process 0

Process 0

EL

Timeline
29.336274 s +1s +2s +3s

NO WV S W=

e

U"' l‘

-~

E@cﬁl

Process 0, Accumulated Exclusive Time per Functi...

3.5

3.488 s

Process 0, Accumulated Exclusive Time per Functi...

3‘s

3.48 s

Function Summary (A

ls 0s
MDYN
.61 MPI
PHYS
32 023 ms |WRF

Sum

Function Summary

2‘5 ls 0s
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MPI
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 Vampir & VampirServer
— Interactive trace visualization and analysis
— Intuitive browsing and zooming
— Scalable to large trace data sizes (20 TByte)
— Scalable to high parallelism (200000 processes)

« Vampir for Linux, Windows and Mac OS X

 Note: Vampir does neither solve your problems
automatically nor point you directly at them. It does,
however, give you FULL insight into the execution of
your application.
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Vampir is available at http://www.vampir.eu,
Get support via vampirsupport@zih.tu-dresden.de
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