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« Visualization of dynamics
of complex parallel processes

* Full details for arbitrary temporal
and spatial levels

e Supplement to automatic analysis

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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Vampir — Visualization Modes (1)

 Directly on front end or local machine

% vampir
) (mm)(mm)( o i
! Multi-Core . Trace ;[Vamplr °

Score-P

Program File | o B EEy/Ial =

&.J L-J L-J L. (OTF2) o g | - >

— /|

Small/Medium sized trace Thread parallel analysis

16th VI-HPS Tuning Workshop, 28. April — 1. May 2014, EPCC, Edinburgh 3



Vampir — Visualization Modes (2)

* On local machine with remote VampirServer

% vampirserver start —n 12

VampirServer

% vampir

Many-Core
Program

LAN/WAN

Trace

Large Trace File

File
(OTF2)
(stays on remote machine)
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Product overview

e 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
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The main displays of Vampir

e Timeline Charts:
— E Master Timeline

— % Process Timeline

— M Counter Data Timeline Show applicqtion_ activities
. and communication along a
— @ Performance Radar time axis
° Su mm ary Ch arts g g s .;.I?q%?m.lzs'girm';i;}grmrgni:r
— @) Function Summary
- Message Summary
— U&= Process Summar
s y Provide quantitative results
- f§. Communication Matrix View for the currently selected
time interval
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Vampir hands-on

Visualizing and analyzing NPB-MZ-MPI1 / BT
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Establish Port Forwarding to the Vampir Server

e Load modules

% module use /work/yl4/shared/modules
% module load vampir
vampir/8.2.1 loaded

e Write down the host on which the server runs

% vampirserver start —n 23 —t 600 -- -A=yl4
Launching VampirServer. ..
VampirServer 8.2.1 (r8876)
Licensed to VI-HPS Tools Workshop 05/2014
Running 23 analysis processes... (abort with vampirserver stop 28725)
VampirServer <28725> listens on: localhost:30015
Please run:
ssh -L30001: localhost:30015 <user>@loginl.archer.ac.uk
on your desktop to create ssh tunnel to VampirServer.
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Installing Vampir Client on your Laptop

e Start a new shell on you laptop

e Copy the vampir-remote.zip package from JUQUEEN to
your laptop

% scp login.archer.ac.uk:/work/yl4/shared/tutorial/vampire-remote.zip .

o Extract the archive and chose an appropriate package
for your platform

% unzip vampir-remote.zip

% cd vampir-remote

% Is
vampir-8.2.1-1inux-1a32-setup.bin
vampir-8.2_.1-11nux-x86_64-setup.bin
Vampir-8.2._.1-mac.dmg
Vampir-8.2._.1-mac-x86_64.dmg
Vampir-8.2._.1-x64-setup.exe
Vampir-8.2.1-x86-setup.exe
vampir-remote.license

e Start the Vampir GUI
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Selecting the Licence File

Vampir 8.1.0 Remote
y Mo license file has been found.
For further information, contact

service@vampir.eu or visit
http: /fwww.vampir.eu.

Do you want to install a license file?

[ @ || @ |

o Select the vampir-remote.licence from the archive file
when asked
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Vampir Welcome Dialog

VAMPIR B

Recent Files:

Open Open Dther...] [ Cancel

16th VI-HPS Tuning Workshop, 28. April — 1. May 2014, EPCC, Edinburgh 12



Vampir Open Remote Trace Dialog

File Help

Servers:

Default
Description: [
Server: [ localhost
Port: | 30000

KIDR

Authentication: [ Mone

L1

Connection type: @ Socket

» More Options

_

1 S5H

‘ @ cancel ‘ ‘ OQDnnect ‘
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Select trace to open from remote Server

File  Help
Favorite Links Path [f ] = @ EI
-.ET Recent Traces I: D D B

;arch: archl arch2

o I v I

bgdata bgfs bgsys

o I v I

bin boot cgroup
[ —— | —— [ —— T
[AH trace files (*.otf, *.0tf2, *.elg, *.esd) = ]

Open Open Subset...
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Trace View -fhomeffrankaracesfscorep_bl: mz_B_4x4 _traceftraces.otf2* - Vampir
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text View
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————Function Legend
-l Application

- [ Default

- [ mpI
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v Rank 0
Rank 0.1
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v Rank 1
Rank 1.1
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Rank 2.2
Rank 2.3

v Rank 3
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Detailed information about
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for collection of processes.
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I
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-l Application

Function Summary ——— |
All Processes, Accumulated Exclusive Time per Fun..

1005 Ds

’ OMP_LOOP
20.101 s OMP_SYNC

10.525 l OMP_PARALLEL
3.073 s || Application
1.342s 1 MPI
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Context View

Function Legend

- [ Default
- [ mpI
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-l OMP_PARALLEL
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Context View
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- [l USER
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Vampir: Visualization of the NPB-MZ-MPI / BT trace

Typical program phases

Trace View - fhomeffrankaracesfscorep bt-mz_B_4x4 traceftraces.otf2* - Vampir
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L. Counter Data Timeline

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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y Performance Radar

J

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: Inititialisation Phase

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Function Group Application .
Interval Begin 0.161012 s
IntervalEnd  0.163247 s

-l Application

Duration 2.234525 ms
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- [ Default
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Vampir: Visualization of the NPB-MZ-MPI1 / BT trace

Feature: Find Function

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

Zoom In: Finalisation 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-MPI1 / BT trace
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[N [
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Process Summary

Trace View - /home/frank/Traces/scorep_bt-mz_B_4x4_trace/traces.otf2* - Vampir
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Timeline Function Summary
0s [ All Processes, Accumulated Exclusive Time per Function
i 50s 405 30s 20s 10s Os
~ Rank 0 ~ !Somp do @y_solve.f:52 E
1Somp do @x_solve.F:54 =]
Rank 0.1 %MHMM 1Somp do @z_solve.f:52
Rank 0.2 imumm 5.594s | !Somp do @rhs.F:191
’ 15.3915 | !Somp do @rhs.f:80
Rank 0.3 Mm”mm : 1Somp do @rhs.f:62
{ 43235 1Somp implici...y_solve.F:406
~ Rank 1 4,287 s | 'Somp implici...x_solve.F:407
Rank 1.1 Process.Summarv @I Process E;ummarv —
Individual Processes, Accumulated Exclusive Time per Function Similar Processes, Accumulated Exclusive Time per Function
Rank 1.2 D_S 5_S 105 15_S D_S 5_S 1QS 15_)5
Rank 0 iFY |11 | jiSom...F:52 [ Som. .52 R ] OtherS
Rank 1.3 Rank 0.1 4 (1 [150...:52 T Iajo..s
. H P i ) - 4 --- wea
Rank 0.2
* Rank 2
Rank 0.3
Rank 2.1 Rank 1
Rank 1.1
Rank 2.2 Rank 1.2
Rank 1.3 i 1mi
Rank 2.3 ol Find groups of similar
Rank 2.1
- Rank 3 Rank 2 processes and
e | S
an Rank 2 threads by using
iz (I | ek summarized function
Rank 3.3 M“MMM Rank 3.3 |nf rm | n
- . L ormation.

16th VI-HPS Tuning Workshop, 28. April — 1. May 2014, EPCC, Edinburgh

27



EEEER EEEEN
EEEEDR EEEER
EEEENR EEEER
EEEN EEEN
EEEEEEN EEEEEER
EEEEEEEE (mpepey-p  § B |
EEEEEEEO OfpEEEEN
EEEEEEOO0O O EEEm
EEEEOOOO (mimpmiep- g § § |
EEOOOO ODpEmEm
EEEOOO OSEEEEEm

EEEOO oooo OO EmMm
EREREEOOOCOOOO0OO OO EEME

VAMPIR

NN O OO0 00 O O
oooo

Vampir is available at http://www.vampir.eu,
get support via vampirsupport@zih.tu-dresden.de
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