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Outline

= Part I: Welcome to the Vampir Tool Suite

= Mission
= Event Trace Visualization _mmm mum
= Vampir & VampirServer "o fi | | if am
» The Vampir Displays mmms T
= Part II: Vampir Hands-On ua oo | j: |
= Visualizing and analyzing NPB-MZ-MPI / BT : i
VAMPI

25TH VI-HPS TUNING WORKSHOP (RWTH AACHEN, 27-31 MAR 2017) 2



URTYUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

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

= Summary charts |
» Provide quantitative results for the currently selected time | moass
interval |
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Visualization Modes (1)
Directly on front end or local machine

% vampir

-
.W i .
. Mu'ti-Core |58 Score-P Trace

.J - - L. i

Small/Medium sized

trace Thread parallel
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Visualization Modes (2)
On local machine with remote VampirServer

o

% vampirserver start % vampir

VampirServer
CRCRCRCRCIC t\
R

Large Trace File

Score-P - T’:_:.?Ice (stagys on remote
Many-Core " e i
Program / y machine)
Parallel application
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The main displays of Vampir

» Timeline Charts:
. % Master Timeline
" ,;F‘jj Process Timeline
n I' i i
Bi Counter Data Timeline
. [f@ Performance Radar
= Summary Charts:
. @ Function Summary

Message Summary

Ll

EERN

Process Summary

[ ===

| 4 4
[ [y

Communication Matrix View
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Hands-on:
Visualizing and analyzing NPB-MZ-MPI / BT




Help! Where is my trace file?

URTYUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

% ls SWORK/NPB3.3-MZ-MPI/bin.scorep/\
> scorep bt-mz C 8x6 trace
profile.cubex scorep.cfqg

traces/ traces.def

traces.otf2

% ls ~hpclab/Tutorial/traces/scorep bt-mz C 8x6 trace+HWC

profile.cubex scorep.cfqg traces/ traces.def

traces.otf2

= If you followed the Score-
P hands-on up to the
trace experiment

= If you did not follow to
that point, take a
prepared trace
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Starting VampirServer on CLAIX
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% cd SWORK
% tar xf ~hpclabll/tutorial/examples.tar.gz

% module load UNITE vampir

% vampirserver start -- -P hpclab -U PPCES17 -W 60
Launching VampirServer...
Submitting batch job (this might take a while) ...

= Extract hands-on traces
into your work space

= Load the Vampir module

= Start VampirServer

on CLAIX

= Pass the project and
reservation to the job

= Set a job walltime of 60
minutes
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Install and start Vampir on local computer

= Start a new terminal on your local computer

= Copy the appropriate Vampir package and license file from CLAIX

oo

scp -r hpclabll@login.hpc.itc.rwth-aachen.de:tutorial/vampir .

= Install Vampir

% sh vampir-9.2.0-1linux-x86_ 64-setup.bin [--instdir=]

= Start Vampir

% /vampir/install/path/bin/vampir &
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Activate Vampir with provided license file

» Select the vampir-remote.licence file from the vampir directory:

w Vampir 9.1.0 Demo
Mo license file has been found.

For further information, contact
service@vampir.eu or visit http://
WWW.vampir.eu.

Do you want to install a license file?

Yes No
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Start Vampir on local computer

File Help

Becent Files:

Open Open Other... Cancel
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Starting VampirServer on CLAIX

% vampirserver start
Launching VampirServer...

VampirServer 9.2.0 (r10676)

Licensed to RWTH Aachen

Running 4 analysis processes... \
(abort with vampirserver stop 25007)

V ] rver <25007> listensg on-: \‘
'lanll.hpc.itc.rwth—aachen.de:30063j

Submitting batch job (this might take a while) ...

= Start VampirServer
on CLAIX

Copy host:port
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Start Vampir

% ssh -N -L 30000:'i.anll.hpc.itc.rwth—aachen.de:30063 \J = Open a port forwarding to
<hpclab>@login.hpc.1tc.rwth-aachen.de

CLAIX to be able to access
the VampirServer

host:port from
VampirServer output
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File Help

VAMPIR B

Becent Files:

Use the “"Open
Other” option

Open [Open Dther...” Cancel l
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"VAMPIR B

Select "Remote
File”

"4
Comparison
Session

Cancel |
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File

Help

Servers:

Default

Description: [
Server: [ localhost
Port: | 30000

Authentication: [ None

Connection type: @ Socket

» More Options

‘ @ Cancel ‘ ‘ ogannect ‘

Server is
“localhost”

Port is "30000"

Connection
type “Socket”
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File Help

Favorite Links

I Recent Traces

L]

P

Path |/
4 4
arch archl

bgdata bgfs

bin boot

=

arch2

=

bgsys

-

cgroup

All trace files (*.otf, *.0tf2, *.elg, *.esd)

Oinan
wpen

Oine
et

Ll

en Subset.., Cancel
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Visualization of the NPB-MZ-MPI / BT trace
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Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace
Master Timeline %

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace |
Process Timeline @

Trace View -,fhome,ffranijraces,Fscorep_bt mz_B_4x4_trace/traces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace
Typical program phases
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Visualization of the NPB-MZ-MPI / BT trace .
Counter Data Timeline il

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace
Performance Radar

%3

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace
Zoom in: Inititialisation Phase

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace
Find Function

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace
Computation Phase

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace
Zoom in: Computation Phase

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace
Zoom in: Finalisation Phase

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI / BT trace
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Summary and Conclusion




Summary

URTYUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

= Vampir & VampirServer

» Interactive trace visualization and analysis

= Intuitive browsing and zooming

= Scalable to large trace data sizes (20 TiByte)

= Scalable to high parallelism (200,000 processes)

= Vampir for Linux, Windows, and Mac OS X

25TH VI-HPS TUNING WORKSHOP (RWTH AACHEN, 27-31 MAR 2017)

33



W-HPS VARTUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

SPONSORED BY THE

* Federal Ministry
G of Education

IIJ INDIANA UNIVERSITY e Researeh SILC

%K RIDSE LMAC

-
—
Runtime Explaitation pplica Ty
for Energy-efficient eXascale com)

puting EEN EER EnergyEfficient Cluster Gomputing
EEEER EEEEN
EEEEDR EEEEN
EEEENR EEEEN
EEER EEENR
EEEEEEDR EEEEEEN
EEEEEEED DEEEEEEN
7 - EEEEEEEDO OEEEEEEN < E
njejx, gje/n/i /o, EEEEEEDOO OODDEEEE -
EENOOO OOOOoEmE
EEEOOO OOODEEmE

EEEOO aCOoOBE OEEEN
EEEESOO0O0O0O0O0 00O OO DEEmE

T VAMEIR  Microsoft

BO
European Union funding oo O o g
OO

Commission for Research & Innovation

oog
oooo

) 1TEAZ
Par A

i

SEVENTH FRAMEWORK ” H
BROGRARE
—

http://www.vampir.eu vampirsupport@zih.tu-dresden.de



