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Visualization of dynamics | =
of complex parallel processes “ =N
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— Monitor/Collector (Score-P) ém

— Charts/Browser (Vampir)

)

i
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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/0 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, which
can be zoomed and scrolled

— Master timeline showing all parallel processes/threads
— Process timeline focusing on a single process/thread
Summary charts

— Provide quantitative results for the currently selected time interval
(e.g., Message Summary)
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Vampir - Visualization Modes (1)

Directly on front end or local machine

o

% vamplir &

f

.N—W-W.

. Multi-Core " Score-P Trace
Program ) File
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Small/Medium sized trace Thread parallel
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Vampir - Visualization Modes (2)

On local machine with remote VampirServer

% vampilirserver start -n 12

VampirServer

vamplir &

Many-Core
Program

LAN/WAN

Trace
File
(OTF2)

-

Large Trace File
(stays on remote machine)

TECHNISCHE
@ UNIVERSITAT
DRESDEN

Interactive Trace Analysis with Vampir

Slide 6

MPI parallel application

ZIH



Vampir on OLCF Resources

Please follow instructions on
— https://docs.olcf.ornl.gov/software/profiling/Vampir.html
— Note that a running VampirServer is protected by a password

$ vampirserver start -- -P <project>

Launching VampirServer...

Submitting LSF batch job (this might take a while)...
Warning: more than 1 task/rank assigned to a core

VampirServer 9.11.1 OLCF (4626dba5)
Licensed to ORNL

Running 4 analysis processes... (abort with vampirserver stop 29200)
User: <user>

Password: <password>
VampirServer <29200> listens on: h19n03:30035
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https://docs.olcf.ornl.gov/software/profiling/Vampir.html

Vampir Hands on

Connect Client to Vampir Server:

File Help

¥ VAMPIR S s

Other” option

Recent Files:

Open Other...
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Vampir Hands on

Connect Client to Vampir Server:

File Help

“ VAMPIR 8

v

Comparison
Session

Choose

“Local File”
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The main displays of Vampir

Timeline Charts:

— Master Timeline

— Process Timeline

— Counter Data Timeline
— Performance Radar

Summary Charts:

— Function Summary

— Message Summary

— Process Summary

— Communication Matrix View
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Vampir: Displays for a WRF Trace with 64 Processes

Trace View - /home/dolescha/tracefiles/ straces/wri-p6d-io-mem-rusage/wrf. Th.otf]
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Detailed information about
functions, communication
. and synchronization events

EMaster Timeline

\ File View Help for collection of processes.
View Chart Filter
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= 1/ Detailed information about
&AProcess and Counter Timeline different levels of function
i Vampir - [Trace View - fhome/dolescha/tracefiles/feature-traces/wrf-pf Ca”S In a StaCked bar Chart
W File View Help for an individual process.

View Chart Filter
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gFunction Summary

Overview of the
accumulated information

Vampir - [Trace View - /home/dolescha/tracefiles/feature-traces/wrf-p63d-i

' File View Help
View Chart Filter
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PHYS [73.474569 s]

MPI [39.185731 s]
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Function Summary

All Processes, Accumulated Exclusive Time per Function Group

DYN [135.259444 s]

across all functions and for
a collection of processes.

Function Summary

10 s 0s

Sum
MPI_Wait
MPI_Isend

2.295455 s MPI_lrecv




Find groups of similar

Process Summary processes and threads

DykiSiRgaslimmanized
¢ File View Help function information.

View Chart Filter
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E!i o _ Information about
Communication Matrix messages sent

Vampir - [Trace View - JThome/dolescha/tracefiles/feature-traces/wrif-p6d-io-mem-rus between processes-

' File View Help
View Chart Filter
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Communication Matrix View

Process 0

Process 3

Process 6

Process 9

Process 12
Process 15
Process 18
Process 21
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Process 60
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_~EMessage Summary

' File View Help
View Chart Filter
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Context View
*4 Message Summary £J I -
Property | Value
Display Message Summary

Message Size
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Performance Radar

Detailed counter
information over time
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Detailed counter

Performance Radar information over time
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What's New in Vampir 10

(released in Nov '21)

What's New Dialog when starting new version the first time

New Chart Icons

Trace View - Default:/Traces/Large_Score-P/traces.otf2 * - Vampir
File Edit Chart Filter Window Help

Thread:0

Timeline

EENaAMNE Q@QAFAHAN L L =B

50s 75s | = i TracelInfo %
: : Property
Eile

0s 83s
82.528s

Context View

A
A

FN

Value
Nefanllk /1

©
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What's New in Vampir 10

(released in Nov '21)

Support new OTF2 3.0 features
— Accelerator devices and contexts
— Non-blocking collective operations

Trace View - /Traces/cuda-aware-with-mapping/traces.otf2 * - Vampir

File Edit Chart Filter Window Help

ETnnME Q@DAN B k.4 /0 kbl

Timeline @ — Context View —
3-95 4-355 | = | it Shared Resou ",’ L
GPU Events over Time ‘% Property Value —  *
- machine Linux /IR

Display Shared Resour¢
Type Group

Name CUDA Device 0
Children CUDA Context

- ...us.hrsk.tu-dresden.de | [N I N NN N
. CUDADevieo  JI [l | J ] J | ]|

- CuDAContext1 [N [ 'M//IN/NW W MW

cupafo:7:o [ [N VTR (I | idle 10.0989 %
CUDA[0:14]:0
] clINnAln:151:0 | | Artrihute PCIDamainin . |
@ éEE{%’i%ﬁg% Interactive Trace Analysis with Vampir | Z l H
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What's New in Vampir 10

(released in Nov '21)

Collective Operation Bursts
— Collated into bursts, when too many of them occur in a specific interval
— Collectives also visible if beginning is not in the zoom interval

Trace View - Default:/Traces/Large_Score-P/traces.otf2 * - Vampir
File Edit Chart Filter Window Help

EEmnkE QQPAN ¥ & E /0 FEEEE

Timeline Context View

0-95 7-355 15;05 ﬂ = Master Timeline % A
Thread:0 ' : ' Property Value |
Thread:1 Type | Collective Burst
Thread:2 Number ?f Collective2.384 k
Thread:3 Commt‘mlcator | MPI FOMM1
Thread:4 Collective Operation Multiple

@éi‘i{%’i%ﬁg% Interactive Trace Analysis with Vampir | Zl_l—l
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What's New in Vampir 10

(released in Nov '21)

Summarizations in the Performance Overlay
— Values are summarized into their parent groups

Trace View - Default:/Traces/Large_Score-P/traces.otf2 * - Vampir
File Edit Chart Filter Window Help

R U IL l_. ‘ ‘3 53 ‘% }‘B = E iaa = 7 @ ,195!21111;55

Thread:0 | - -
~ MPI Rank 1 =!-|.|i |l|||||_
Thread:1 -IWI“N—
ST —— ] —

TECHNISCHE
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COSMO-SPECS

Sr@wBR©SIE W& S 9 G < |l |

Timolne LR Function Summary

0s S0s Wos 150s 200s 250s 300s 350s 400 s 450s 500s 550s Al Processes, Accumulated Exclusive Time per Function Group
20,000 15000s 10,000 s 5,000 0s
Process 0 x Me
»

Process 1 MP
Process 2 MP_UTIL
Process 3 1550646 3 Appication
Process 4 1,200503s " COURLE
Process 5 ©93.146 s ™ METEQ
Process 6 4366 sl VT_AP|
Process 7
Process 8

Process 9 Context View

Process 10 = e
Process 11 Property Value
:x: :; Fle [Users/maweber/ZIH/Traces/Vampir- Tutorial:
Process 14 Creater VarpirTrace 5.11.2
Process 15 Version 1.1 alpha
Process %6 Number of Processes 100
Process 17 Timer Resclution 50ns
Process 18 Trace Times
Process 19 Start ThuNow 312:-36:67 2011 (1320320217616
Process 20
Process 21 Stop Thu Now 3 12:46:30 2011 (13203207909206
Process 22 Elapsed 00:09:33 (573158969)
Process 23 VamgpirTrace Enviconmant
Process 24 VT_MCCE TRACE
Process 25 VT_BUFFER_SIZE 200M
Process 26 VT_SYNC_FLUSH no
frocess 27 VT_SYNC_FLUSH_LEVEL B0
Process 28
Brocass 20 VT_MAX_FLUSHES 1
Process 30 VT_METRICS PAPIFP_OPS
VT_RUSAGE <ot set>

Weather forecast code COSMO-SPECS with 100 processes

COSMO: weather model (METEO group)

SPECS: microphysics for accurate cloud calculation (MP and MP_UTIL group)
Coupling of both models is done in COUPLE group

TECHNISCHE %
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@ DRESDEN y ° i z lH
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COSMO-SPECS

SEBwBMOSERS S 9 G 2 |l NN N N A AN S

Function Sumeary %

Os 50s 100s 150s 200s 250s 300s 350s 400s 450s 500s 550s All Processes, Accumulated Exclusive Time per Function Group
Process 0 20,000 s 15,0008 10,000 s 5,000 s Os
Process 4 23104034 5 (40.32%) MP
Process 8 MPY
Process 12 - MP_UTIL
Process %6 - Application
Process 20~ 1,200.503 8 (2.26%) " COUPLE
s 2 93.146 5 (1.73%) M METEO
s 4,386 5 (0.01%) | VT_API
Process 36 -
Process 40 -
Process 44 -
Process 48
Process 52 -

Process 56 -

) ) Function Summary
Increasing MPI time maEh MR gy

8,009.115 5 (13.98%) som_exchange, metecrs
5,000.2335 (8.73%) MP1_Wat
18456215 (3.22%) sbm_advection_pd HT
1,722,447 5 (3.0"%) sbm_remov...e_meteors
1,550.646 3 (2.77%) SBM_PREPARE
1,200,603 5 (2.25%) | met_set

746.765 5 (1.3%) M imorg
246.356 5 (0.43%) | org_runge_utta

229,582 5 (0.4%) | MP1_isend
179.277 5 (0.31%) | MP1_Alreduce

55.964 5 (0.1%) | MPLInit

4,366 3 (0.01%) | sync time

4.212 5 (0.01%) | MP1_Bcast

1.017 s (0%) | MP1_Barrier

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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COSMO-SPECS

ExRLEROTERLDE B2

Process 0

Process 4

Process 8

Process 12
Process 16
Process 20
Process 24
Process 28
Process 32
Process 38
Process 40
Process 44
Process 48
Process 52
Process 86
Process 60
Procoss 64
Process 68
Procoss 72
Process 76
Process B0
Process B4
Process 83
Process 92
Process 56

All Processes, Exclusive Time per Function Group
100 %

80 %

0%

0%

20%

0%

an2ss

Lt

Zoom into the first three iterations

10s

Ns

12s

:
i
;|
Y
®
1
i
§
i

13s

4s

15s

ws

17s

8s

Function Sumenaty AR
Al P A E Time per Function Group
400 s 300s 2008 W00s Os

274864 (3.07%) " COuPLE
216 s (2.41%) P METEO

Function Summary
Al Processes, Accumulated Exclusive Time per Function
400 s 300 s 200 s 100s 0s
Ab.796 5 (01.31%)
173232 5 (19.33%)

organize_sben
sben_exchange_meteces
626295 (6.99%) MP{_Recy
38.278 5 (4.27%) sben_advection_pd_HT
371335 (4.14%)
36,932 5 (4.12%)
30.309 3 (3.38%) MPI_Wait
27.486 5 (3.07%) 7 met_set
16.801 5 (1.84%) M wmorg
5.099 5 (0.57%) § org_runge_kutta
4.967 5 (0.55%) § MPL_Isend
3.706 s (0.47%) § MPI_Alreduce
3.353 ms (0%} | MP1I_Comm_size

sben_remov..e_meteors

MP/MP_UTIL perform four sub-steps in one iteration

Low MPI time share
Everything is balanced and looks okay
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COSMO-SPECS

ExRLEROTERLDE B2

Process 54
causing load

5813 567 s 570s 573s

imbalance

Process 38
Process 40 -
Process 44 |
Process 48 -
Process 52 -
Process 86 -
Process 60 -
Procoss 64 -
Process 68 -
Procoss 72 -
Process 76 -
Process B0 -
Process B4 -
Process 83
Precess 92 -
Process 86 -

All Processes, Exclusive Time par Function Group
100 %

%

80 %

s

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

Function Sumenaty

Al P A Time per Function Group
800 s 600 s 400 s 200s Os
MPt
504.045 5 (29.92%) MP
24B.743 5 (14.76%) MP_UTIL
32,695 5 (1.94%) Application
20,2038 (1.2%) ' COURLE
18.239 5 (1.08%) B METEO
2.392 5 (0.14%) | VT_API
Function Summary
Al Processes, Accumulated Exclusive Time per Function
4005 2008 Os
MP_Recv
organize_sbm
220.348 5 (13.08%) MP1L_Want

170.378 5 (Y0.11%) sbm_exchange meteors
sbm_advection_pd T
sbm_remov...e_meteors
32,695 s (1.94%) SBM_PREPARE
20,2035 (1.2%) " met_set
14.73 5 (0.87%) [} imorg
4.545 5 (0.27%) | MP_isend
3.483 5 (0.27%) | org runge_kutta
MP_Areduce
sync time
MP1_Gather
25.721 ms (0%) | imorg_trace_oft
13,697 ms (0%) | MPL_Finasize

2,508 5 (0.15%)
2.3925(0.14%)
34,136 ms (0%)

Interactive Trace Analysis with Vampir
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COSMO-SPECS

SExBLEROTERLEE B 4 v

Timolne X Function Summary
Os S0s %WO0s ¥50s 200s 250s 300s 350s 400s 450s 500s 550s AR Time per Function Group
i : ® 20,0008 150005  10,000s 5,000 Os
Process 0 - ]
= me
Process 6 B T3am. : 3 3 I ! : MP1
. ! ! MP_UTIL
| ! 1,550,646 3 (2.71%) Appication
High FLOPs rates | =F ;: i vssasas 2714 B rotcn

693,146 5 (1.73%) BN METEOQ
4.366 5 (0.07%) | vT_ARI

due to
computation of
clouds in this area

1,722,447 5 (3.0'%) sbm_remov..e_meteors
1,550.646 3 (2.71%)

246,386 5 (0.43%) | org_nunge kustta
229.582 5 (0.4%) § MP1_Iseend
179.277 5 (0.31%) § MP1_Alreduce

55.964 5 (0.1%) | MP1_Init

4,366 5 (0.01%) | sync time

4.212 5 (0.07%) | MP1_Bcast

1017 5 (0%) | MP1_Barrier

200M 400M 600 M

PAPI_FP_OPS counter showing higher FLOPs rates on processes causing the
imbalance

Reason for imbalance: Static grid used for distribution of processes.
Depending on the weather, expensive cloud computations (MP group) may be
only necessary on some processes

=
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COSMO-SPECS

W fie for Chat Fiter Window el gae

Ex@LsmesiEaALsay n < o [

Al Processes, Accumulated Exclusive Time per Function Group
2255 150s TSs Os

' -

NP

NP_UTIL
12.372s Apgix abon

9161s T COUMLE

Function Sermmary
All Processes, Accumulated Exclusive Time per Function
2008 150 1000 0% o
NPI_Recy
organire_sbm
N Wanr

56 808 (9.82%)

12.3025 13%) 1 .
Wi b Processes with
126875 (209%)

9.1615 (1.56%)

ooz lower MPI time

16725 0.29%) ] o

Pracess Summary
Similar Processes, Accumuiated Exclusive Time per Function Geo

Function Group Hw
Cluster Members 4, Pr 4, Pr
Minimum Accumlated Exclusive Time 37017355
Accumuiated Exclusive Time 4012019
*  Maximum Accumulated Exclusive Time 4 358365
»

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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CUDA Application

WV fie fan Chart Fiter Window lelp ) L]
ExRLER 3&:'!11{1‘93'
Fundnon Swmmary
86925 86990; B6975s 87 87025 870508 Fiter, Acc NK«!(KW mw! nction
* Master theead O BuddEXRMaLn. . x«<double> »&)
CUowo 710 ﬂevmloe'm- ) doutie2, nt)
CUDNO 1310 02615
CUDNO 1510 Mv«uimh ronize
1T ms CudaMemcpry

v Mthar Sueed: 9.762 ms | maxwell_sgem._._raggedMn_nn
CUDWO- k1 9.753 ms | cudataunch
Cuowo-13)l 9.128 ms | cudaSetuplegument
Cuowo-15)1 3.53 ms | cudaMemcpy2DAsync
2.292 mi | cudelindTexture

= ||| (g S s
CUDA streams are children of the owning process
Allows an in-depth analysis of host-device communication

= J’FMMHFJIINIII
Nﬂw qmmlllﬂ'—__ Detailed view on host-

device communication

=E RICRITRIM |

Material science code LSMS
CUDA is utilized for heavy computations
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CUDA Application

W fie far Chart Fiter Window el

EYRLEMROTNERNILGIDH LV

. Accumedated Exchusive Time per Function
5005 2505

DalIKKRMatrl_ xwdoutie» »6) *
fermiZgemm v3 . doublel, int)
Tbiock_lu

cosaEventSyschronae

L

170183

153355

Vosniptnd ST TSI SORSTRY | SRTSTeReR RS
cvone 1311 TSRS SRSeReR e
s

cuono2

Sepeh TSI TSI eSeTeTeeees
s TSRS eSS eeeeen e icati
e communication
cuowo713
CUDNO 13D

host-device

CUDWO1SED
» Master theead 4
CUDW O 714
CUDNO 134
CUDWO-15):4
* Mater theead S
CUDAO- 73S
CuDO-13):S
CUDWO-15):S
w Master theead 6
CUDWO 716
CuDK O 13]:6
CUDNO 1516
» Master theead 7
CUDWO 37
CUDWNO 13T
CUDWO ST

w Maste cad 0

Cuowo.710

K

Tk

CUDA 310 6k

g Sk
CUDA_5)0 ak

Ik

w Maite _ead:1 2k

Communication Matrix best for analyzing the general communication pattern
Expectation: balanced communication, represented by a symmetric matrix
Problem: communication with stream 7 is different
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CUDA Application

W fie far Chat Fiter Window el gae

BYXRUER OINERILD S O (V] o e .

Commencation Matris View
9.2 893 9 4s B35 Numbder of Messages

Master thread O . =z Receiver

SHONOASND 00 5000000 o 5 o S ~
Master thread:1 e R T T P4 N 3 & 4
CLOAIO:3331 . g o o o !

. $ § & § &
: .,?" G < & ";

Per device view on the - =7 £
CUDA kernel execution — cuonoo — .

CUDA..310 Q "
i CUDA_S)0 24
14

v Maste ead}
CUDK 7)1 ?
0
Comtest View ER)
= M Shared Resource Timetne X b
Preperty Value
Display Shared Resource Timelne
Trpe Function
Ietervel Bogin 892613135
Interval End 89 2619885
Duration G75166738 s
Time Range 5S¢t Zgom
» S 13 WY YN YV m ™mme
» Saeam 15 T YTt Y m™mm Function ™ fermZgemm_v3_kernel<false, false. false, false. 16. 24, 8, 8. B(int. int. int, doubk
Vakoe 16.622748%
function ™ maxwel! _rgemm_32x32_raggedNn_rn
Vakee 0.984043%

o

Shared Resource Timeline offers a per device view on kernel executions
Best suited for analyzing multi-GPUs per node scenarios

Allows a dedicated analysis of kernel execution patterns

Yields insights of the actual hardware usage
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File 1/0 recording

Omnipresent in todays HPC applications NetCDF

Record interaction between multiple — voPOSix o
laye rs File system
— MPI11/0 (MPI_File_open) Storage hardware
— ISO C1/0O (fopen)

— POSIX I/0 (open, interface to 0S) | Maciine

—— mr———————
File File System file, Machine )
System SStocat
S5 gt0bat ((“nodea file
=

[r——
File System

System tree information determine -
whether file resides in a shared —
filesystem ‘

High level of detail

=> Trace data might increase
dra matlca”y NetCDF & HDF5 not supported yet

(a) Hardware topology (b) System tree representation
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B_EFF 1/0

MPI I/O benchmark
fs.hlrs.de/projects/par/mpi//b_eff io/
MPI I/0 instrumentation is enabled by default by Score-P

scorep-mpicc -o b_eff io b_eff io.c

export SCOREP_EXPERIMENT DIRECTORY=scorep-b eff io-4-profile
mpirun -n 4 -c 6 ./b_eff_io -MB 2048 -MT 98304 -rewrite -N 4 -T 60
scorep-scorep -g scorep-b_eff io-4-profile/profile.cubex

export SCOREP_EXPERIMENT DIRECTORY=scorep-b eff io-4-tracing
export SCOREP_FILTERING FILE=initial scorep.filter

export SCOREP_ENABLE_TRACING=true

export SCOREP_TOTAL_MEMORY=31MB

mpirun -n 4 -c 6 ./b_eff_io -MB 2048 -MT 98304 -rewrite -N 4 -T 60

R 3R 3R R 3R R R ¥ X

TECHNISCHE
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Result visualization

File Edit Chart Filter Window Help

ExBEuER eYERALE 9 6/ EIEENE

Timeline ax Function Summary
0.7645s 0.7650s 0.7655s 0.7660s 0.7665s Accumulated Exclusive Time per Function
Master thread:0 — - m:d Fil
Master thread:1 342,706 MP ~ ' e_open_
Master thread:2 LRSS h Set_view
Master thread:3 230.103 ps§ main
- 53.852 ps| MPI_Barri
Master thread:0
1 T ——
o MPI1 /0
functions
1/O Events over Time - Context View reco rd e d
« = ..eff_io_data_i00_004_0 X = M Shared Resource Timeline %
T3 MPLIO #0 Property Value
:‘ MPI-IO #1 Open Display Shared Resource Timeline
3 MPLIO #10 T Bvent
T3 MPIIO #15 lyrn l/Ol ¥
4 MBHIO #32 nitiator Multiple
v = ..efflio_data_i00_004_1 Handle MPLIO #1
» = ..idllbta j00_004_2.000 Operation Mopen
' bta 00_004_2.001 Flag Collective (operation)
. ta_i00_004_2.002 flag Create (creation)
: t;;:g:l?:jigf 33 Flag Read write (access) -
data_i00_004 4 Function Legend
B Application =
B Monitor
. . B e
Hierarchy of files B MP! Collective Communication
an d P MPI Management
: B MPI One-sided Communication
corresponding - I MP1Pointo-point Communication )
M AAD1 Danunck Handlina
handles
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B_EFF 1/0

Enabling ISO C and POSIX I/O instrumentation

Instrumentation might require threading support

R

export SCOREP_WRAPPER INSTRUMENTER FLAGS=\
'--io=runtime:posix --thread=pthread’
scorep-mpicc -o b_eff io b_eff io.c
export SCOREP_EXPERIMENT DIRECTORY=scorep-b eff io-4-profile+posix
export SCOREP_ENABLE_ TRACING=false
scorep-scorep scorep-b_eff io-4-profile+posix/profile.cubex
export SCOREP_EXPERIMENT DIRECTORY=scorep-b eff io-4-tracing+posix
export SCOREP_ENABLE_TRACING=true
export SCOREP_TOTAL_MEMORY=61MB
mpirun -n 4 -c 6 ./b_eff_io -MB 2048 -MT 98304 -rewrite -N 4 -T 60

R 3R R oR 3R R ¥ X
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Result visualization: Multilayer File 1/0

File Edit Chart Filter Window Help

MPI and POSIX

I/0 functions
recorded

ErBuLuBR OTERAL2E5 9B~ v !BM;H‘ TR ! s Y 1 V.
Timeline Ax Function Summary
0.9070s 0.9075s 0.9080s 0.9085s 0.9090s 0.9095s Accumulated Inclusive Time per Functj
Master thread:0 WPTFEapen " open open : 10ms Sms oms in
Master thread:1 TAPTFITR TGP —— e n :4\:1
Master thread:2 n 4.076 ms : opet-i
Master thread:3 n 112,551 ps? e
} - 50.259 ps| MPI_Barrier
Master thread:0 45.038 usl MPI_File_set_view
B P> B B>
I d \
ncrease 2 |
' 3 n n
hierarchy - ne Rant 0
ts over Time
- ...eff_io_data_i00_004_0 = W Shared Ko an .
{4 MPHO #0 || [Propety  [value ensures file
~ T3 MPIIO #1 Open | Display Shared Resource Timg .
et ot Open e VO Event exists for all
Ty POSIX I/O #2768 Open Initiator Multiple ra n kS
13 POSIX 1O #4161 Open Handle. MPI-IO #1
T3 POSIX /O #5549 Open Operation Mopen
» Ty MPHO #10 Flag Collective (operation)
» Ty MPHO #15 flag Create (creation)
T MPHO # Flag Read write (access) 3
’ 100_004_1 Function Legend
’ h_004_2.000 B Application -
' B, P0_004_2.001 M socio
-\ 004 2.002 B Monitor
Eachrank B3 e
00'4 § B MPI Collective Communication
c X B MPI Management
0] p erates on Its 004_4 . B MPI One-sided Communication

own POSIX
handle

’ M AADI Dninkta.nnink Cammiinicstian
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Summary

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 neither solves your problems automatically nor points you
directly at them. It does, however, give you FULL insight into the execution of
your application.
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Conclusion

Performance analysis very important in HPC

Use performance analysis tools for profiling and tracing
Use tracing tools with some precautions

— Overhead

— Data volume

Contact the Vampir Team for help on usage: service@vampir.eu
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