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Outline

= Part I: Welcome to the Vampir Tool Suite

= Event Trace Visualization

= Vampir & VampirServer _mmm 118
= The Vampir Displays ”::éfi | | ifl .
= Part II: Vampir Hands-On : i : : i :
= Visualizing and analyzing NPB-MZ-MPI / BT L EE ﬁ |
VAM P
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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 ot
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= Summary charts
Provide quantitative results for the currently selected time interval

MPI [495.692 s],

DYN [1,713.881 5]

PHYS [980.425 s]
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Function Summary
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Visualization Modes (1)
On front end or local machine

% module load vampir
% vampir

.W i .
—— Multi-Core | Score-P Trace

Program g ile
.J - w @ i

3 ad ed trace Thread parallel




Visualization Modes (2)
On local machine with remote VampirServer

VURTYUALANSTITUTE

= HIGH PRODUCTIVITY SUPERCOMPUTING

% module load vampirserver
% vampirserver start

% module load vampir
% vampir

VampirServer

Many-Core
Program

Score-P

(stay

Large Trace File
S on remote machine)
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The main displays of Vampir

» Timeline Charts:
. % Master Timeline
. fr‘jj Process Timeline
. L#‘ Counter Data Timeline

= == Performance Radar

€

= Summary Charts:
- @ Function Summary

Message Summary

Ll

EERN

Process Summary

[ ===
48

[ [y

Communication Matrix View
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Hands-on:
Visualizing and analyzing NPB-MZ-MPI / BT
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Help! Where is my trace file?

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

% 1ls /home/dkrz/SUSER/NPB3.3-MZ-MPI/bin.scorep/scorep bt-mz B 4x12 trace
scorep.cfqg traces/ traces.def traces.otf2

= If you did not follow to that point, take a prepared trace

% 1ls /work/kg0166/PATworkshop2016/experiments/scorep bt-mz B 4x12 trace
profile.cubex scorep.filt scorep.score scout.err summary.cubex traces traces.otf?
scorep.cfqg scorep.log scout.cubex scout.log trace.cubex traces.def trace.stat
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Starting VampirServer on Mistral

» _Load VampirServer module

% module load vampirserver

= Start VampirServer with 8 processes on the compute partition for 60 minutes

% vampirserver start —-n 8 -- -p compute --account=kg0166 -t 60
Launching VampirServer...
Submitting slurm 60 minutes job (this might take a while)...
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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 Mistral

$ scp -r user@mistral.dkrz.de:/work/kg0166/PATworkshop2016/vampir .

= Install Vampir

% sh vampir-9.1.0-demo plus-linux-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.licence file

M 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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Eile Help

VAMPIR 3

Recent Files:

Use the “"Open Other” option

Open Open Other...|| Cancel
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File Help

VAMPIR 8

v B

Comparison
Session

Local File Remote File

Select "Remote File” Cancel
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Back to: Starting VampirServer on Mistral + Port Forwarding

= Start VampirServer with 8 processes on the compute partition for 30 minutes

% vampirserver start -n 8 -- -p compute --account=kg0166 -t 30
Launching VampirServer...

Submitting slurm 60 minutes job (this might take a while)...
salloc: Granted job allocation 4302669

.. some warnings that can be ignored ..

VampirServer 9.1.0 (r10418)

Licensed to DKRZ
Running 8 analysis processes... (abort with vampirserver stop 3695)

VampirServer <3695> listens on: ml11285:30026

On Mistral
Start VampirServer

= Port forwarding to Mistral to access the VampirServer on the compute node

% ssh -N -L 30000: m11285:30026 user@mistral.dkrz.de

On local machine

Port forwarding
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File Help Server is
Servers: “localhost”
Default

Description: Default

Server: localhost

Port: 30000 Port is "30000”

Authentication: | MNone -

Connection type: ‘@ Socket ) SSH
* More Options

Connection

type “Socket”

Connect Cancel
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Eile Help

Favorite Links Path o
= Recent Traces B/
- 7 /boot

Darant
Wecent

P scorep_trace_B4 9 /home/dkrz/k203110

e 2 /mnt/lustre01
P scorep_trace_C8 3 /mnt/lustre01/pf/k/k203110

[ scorep_trace_B4 | 3 /mnt/lustreQ?2
3 /proc/bus/usb

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

Open Open Subset...|| Cancel
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Summary: Setup local Vampir and start VampirServer on Mistral

$ module load vampirserver On Mistral
% vampirserver start -n 8 -- -p compute --account=kg0166 -t 30 Start VampirServer

VampirServer <3695> listens on: ml1285:30026

% scp -r mistral.dkrz.de:/work/kg0166/PATworkshop2016/vampir . On IOcal machine

% sh vampir-9.1.0-demo plus-linux-x86 64-setup.bin [--instdir=] .
% /vampir/install/path/bin/vampir 1) COIDY, install and start
Vampir

= Activate Vampir with provided license

= Choose “"Open Other” — “"Remote File”

= Set server to “localhost”, port to "30000", connection to “"Socket”

% ssh -N -L 30000: m11285:30026 user@mistral.dkrz.de
= Connect to VampirServer

» Select traces.oft2 file in the file dialog
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Alternative: Start Vampir on Mistral [yStnemrs this, unless everything else fails!

X11 forwarding for all participants via WLAN

= Start a VampirServer won't work.
% module load vampirserver
% vampirserver start -- -p compute --account=kg0166 -t 60 Description:
Server: m11386
VampirServer <3688> listens on ml11386:30026 > . -
ort; 30026 -
Authentication: Mone o
» Use X11 forwarding and start Vampir on Mistral (login node) Connestion type: (®) Socket ) SSH
b More Options
% ssh -XC user(@mistral.dkrz.de .
% module load vampir This ena_bles X11
compression Connection

type “Socket”

» File - Open Remote

= Enter server and port as reported by VampirServer >
= Choose trace file in the file dialog
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Visualization of the NPB-MZ-MPI / BT trace

Trace View -[home}Frank,:'Tracesiscorep bt-mz_B_4x4 trace/traces.otf2* - Vampir

& i H—] ols i re o 1
ENKLEOTERS .ﬁ‘. 1605 - Navigation Toolbar
Tlmellne Function Summary ——————— |
Os 3s 65 : 12s 15s [ All Processes, Accumulated Exclusive Time per Fun...
. : : : : : 10_0 5 D_S
~ Rank 0 _ [ . OMP_LOOP
Rank 0.1 !I!Fl!_.lnll_l_l.l-lll-ll-lllll- I . © 20101s OMP SYNC
Rank 0.2 ;!I!!l!_.lnll_I_l.l-lll-ll-lllll-I-.-.-----..“I 1052 5 l OMP TEL
Rank 0.3 ;glqpllmllnllFI!!.l!IIl.II-lllll—I-.---!----.Hl 3.073s Applization
- Rank 1 S e L e  aas 1 MPI
rank1.1 NI NN N . <0.1s | USER
Rank 1.2 NN PAY N W O P ey VA £ Y YR Y R o g o
rank13 NI N . Context View
¥ Rank 2

Rank 2.1 01|V W]IWTR e Y e TR 1 ey

rank22 HHREEIENE N RN N NN
rank23 HIIFNIENEEEN N EEEE R I N RN Master Timeline
~ Rank 3 0 3 0 0 e s e o 1

rank 3.1 NGRS 1T O U T U e P

Rank 3.2 [N ] O m e [ O P O Y MO O
rank3.3 ; [ETEESTER T 1O N e [ Y Y P Y M O

————— Function Legend
- application

- [ Default

- MPI

- [l Monitor .
B Nocroup Function Legend
-[® ompP_LoOP

- [l OMP_PARALLEL
- OMP_SYNC
- [l USER




\A-HPS VIRTUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

Visualization of the NPB-MZ-MPI / BT trace
Master 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
Process Timeline

i3

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

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 N
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
Process Summary

=
Ll

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 Summary

===
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Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Summary

= 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

= 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 hitp:// www.vampir.eu
Get support via vampirsupport@zih.tu-dresden.de



