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Outline

» Part 1: Welcome to the Vampir Tool Suite

= Mission
= Event trace visualization 1L mEm
EEENE EEEN
. . EEEENE EEEENR
= Vampir & VampirServer mmEEE _mEEEm
= The Vampir displays _J..i. i . i iL_
| | [ [
» Part 11: Vampir hands-on mEnney g =
| I
= Visualizing and analyzing NPB-MZ-MPI / BT EEEEODOOO00! 1
VAMPEI
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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 oy

* Timeline charts
» Show application activities and communication along a time axis e, s

» Summary charts

* Provide quantitative results for the currently selected time
interval
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Visualization modes (1)
Directly on front end or local machine

% vampir

.W
.J :

—  Multi-Core

i

Program

—JJL_JI\

-

B2

Score-P Trace

. File

Small/Medium sized
trace
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Visualization Modes (2)
On local machine with remote VampirServer

% vampirserver start % vampir

VampirServer

~
Trace Large trace file
Score-P N Fil (stays on remote
Many-Core - e :
Program / N ILSIET )
Parallel application
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The main displays of Vampir

* Timeline Charts:
. E Master Timeline
. J%_“—'Ej Process Timeline
. L==1 Counter Data Timeline

iy
n E@ Performance Radar
™\

* Summary Charts:
- @ Function Summary

Message Summary

Ll

EERN

Process Summary

[ ===

| d5
(WP

Communication Matrix View

21ST VI-HPS TUNING WORKSHOP (LRZ, GARCHING, 18-22 APR 2016)



VIRTUAL INSTITUTE — HIGH PRODUCTIVITY SUPERCOMPUTING

Hands-on:
Visualizing and analyzing NPB-MZ-MPI1 /7 BT
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Start Vampir

% vampirserver start
Launching VampirServer. ..
Submitting slurm 45 minutes job (this might take a while)...
salloc: Granted job allocation 26559

VampirServer 9.0.0 (r9950)

Licensed to VI-HPS Tools Workshop 04/2016

Running 4 analysis processes... (abort with vampirserver stop \
> 14457)
VampirServer <14457> listens on:[uv2:30009]

% ssh -YAC Ixloginl._lrz.de -1 <login>
% source ~1u23bim/LRZ-VIHPSTW21/tools/source-me.scorep-2.0.1.mpt.sh
% vampir

21ST VI-HPS TUNING WORKSHOP (LRZ, GARCHING, 18-22 APR 2016)

Remember host
and port

Remember host
and port

Start the Vampir

GUI on the login

node or on your
local machine
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Recent Files:

Open | Open Other... || cCancel
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VAMPIR B

Recent Files:

Use the “Open
Other” option

Open [Gpen Dther.“” Cancel ]
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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 ‘ ‘ Jgannect ‘

Port is “30009”

Connection
type “Socket”



File Help

Favorite Links

5. Recent Traces

]

P

Path | /
4 =
arch archl

bgdata bgfs

bin boot

O

arch2

=

bgsys

-

cgroup

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

F i T ang—
wpen

One
N

L1

en Subset... Cancel
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Serial exercises

» Extract exercise traces:

% cd ~
% tar xf ~1u23bud/LRZ-VIHPSTW21/vampir/scorep bt C traces.tar.xz

» Open ~/scorep bt C serial trace/traces.otf2 in Vampir

1. What are the functions with the longest running time in total?
1. Color the top 3 with different colors

2. Which function called these functions?
3. How often is this function called?
4. What is the average call time of this function?

21ST VI-HPS TUNING WORKSHOP (LRZ, GARCHING, 18-22 APR 2016) 14
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OpenMP exercises

» Open ~/scorep bt C omp_4 trace/traces.otf2 in Vampir

1. Total time spent in all OpenMP barriers?
1. How much in the barriers from the {x,y,z} solve parallel regions

2. Which thread spends the most time in these barriers?

21ST VI-HPS TUNING WORKSHOP (LRZ, GARCHING, 18-22 APR 2016)
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MPI1 exercises

» Open ~/scorep bt C mpi1_16 trace/traces.otf2 in Vampir

Find MPI_Init

How many nodes did the job used?
Total wait time in MPI functions?
Communication pattern and cliques?
Any MPI collectives used?

arwbhkE
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BT-MZ-MPI1 Trace

» Open scorep bt-mz_4x4 trace/traces.otf2 in Vampir

21ST VI-HPS TUNING WORKSHOP (LRZ, GARCHING, 18-22 APR 2016) 17
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Visualization of the NPB-MZ-MPI1 / BT trace

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

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

100 s 0s

: | OMP_LOOP
© 20.101s ™ OMP_SYNC

10.52's [J] oMP_P
3.073 s || Application
1.342s 1 MPI

<0.1s | USER

Context View

- application

H - 0 i
ENuBOTERS .ﬁ.WWMWmS
Tlmellne
0s 3s 65 : 2 15s [
¥ Rank 0 i
TSI L D bl L e e T s st s s
ranko2  HNEEEEE IR !
Rank 0.3 N WO R S R0 P 1 00 O O Y Y P18 0 PR
- Rank 1 T e e
Rank 1.1 59N S A a1 o ey P
Rank 1.2 WS WV TP Y WO ero U N A A ) O 1 e
Rank 1.3 - 69N WU Y N ) S Y 1 vy P
« Rank2 T e ey
rank 2.1 N1 Y O O O R O O
rankz2  HIINFEEIERENE R RN I RN N N
rankz3 M ENENE R EERE R EEEE R
- Rank3 B e e e e e e e
Rank 3.1 PP YR Y 0 R VT P 9 s A SO S v o
Rank 3.2 _lll|l||II_---_Hm'—lllmllm---lllﬂ
Rank 3.3

Function Legend

- [ Default

. MPI

- [l Monitor

-l NoGroup

- [l OMP_API

- OMP_LOOP

- [l OMP_PARALLEL
- OMP_SYNC

- [l USER

Navigation Toolbar

Master Timeline

Function Legend




VARTYUALANSTITUTE = HIGH PRODUCTIVITY SUPERCOMPUTING

Visualization of the NPB-MZ-MPI1 / 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-MPI1 / 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-MP1 / BT trace
Typical program phases

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

ErWRSOTERLES B2V Galoe

Timeline [FFS

Initialisation Phase

0s 3s 65 q " oIl CACIUSIVE c Pl FuUn...
= 100s Os
~ Rank 0 : | oMP_LOOP
Rank 0.1 {0 201015 E OMP_SYNC
Rank 0.2 ' 10.52 s [J] OMP_PARALLEL
Rank 0.3 3.073 s || Application
~ Rank 1 1.342 5 1 MPI
Rank 1.1 : <0.1s | USER
Ez:t:; Context View COmpUtatlon Phase
~ Rank 2
Rank 2.1
Rank 2.2
Rank 2.3
Rank 0
1
2
3
: ——— Function Legend
- application
6 - ™ Default
7 -l MPI
5 - [} Monitor
: -l NoGroup
- [l OMP_API
- OMP_LOOP
- [l OMP_PARALLEL
5 E 5 : ; : - OMP_SYNC
A : : : : : : . USER




VU RTUALANSTITUTE =~ HIGH PRODUCTIVITY SUPERCOMPUTING

Visualization of the NPB-MZ-MPI1 / 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-MPI1 / BT trace
Performance Radar

€.

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Visualization of the NPB-MZ-MPI1 / 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-MPI1 / BT trace
Find Function

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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higher page fault rates.
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Visualization of the NPB-MZ-MP1 / 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-MP1 / 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-MPI1 / 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-MP1 / 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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Visualization of the NPB-MZ-MP1 / BT trace
Process Summary

==
Ll

Trace View - fhome/frank/Traces/scorep_bt-mz_B_4x4_traceftraces.otf2* - Vampir
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Trace Comparison: Time spent in OpenMP barriers
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Trace Comparison: Computational imbalance

File Edit Chart Filter Window Help
[]...=1ftraces.otf2 0.3s
=[] ...oftraces otfz

2121 s

Process Summary
Individual Processes, Accumulated Exclusive Time per Function
M Masterthread
B OMP thread 1
B OMP thread 2
M OMP thread 3
M OMP thread 4
M OMP thread 5
M OMP thread &
B OMP thread 7

M Master thread
B OMP thread 1
B OMP thread 2
M OMP thr[:ind 3
M OMP thread 4
M OMP thread 5
[ OMP thread &
M OMP thread 7

Process Summary
Individual Processes, Accumulated Exclusive Time per Function

Great imbalance for time
spent in computational code

2
‘
;
y
i
;
:
;
&
g




VIRTUAL INSTITUTE — HIGH PRODUCTIVITY SUPERCOMPUTING

Summary and Conclusion
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Summary

» Vampir & VampirServer
* Interactive trace visualization and analysis
* Intuitive browsing and zooming
= Scalable to large trace data sizes (20 TiB)
» Scalable to high parallelism (200,000 processes)

» Vampir is available for Linux, Windows, and Mac OS X

21ST VI-HPS TUNING WORKSHOP (LRZ, GARCHING, 18-22 APR 2016) 34



VU RTUALANSTITUTE =~ HIGH PRODUCTIVITY SUPERCOMPUTING

mEO EENn
EEEEN EEEENR
EEEENR EEEEN
EEEENR EEEER
EEEN EEEN
EEEEREEN EEEEEER
EEEEEEEE IEEEEEERm
EEEEEEEO OiEEEEEN
EEEEEEOO (mimpmiegey- g § |
EREEEOO0O0 oo EEm
EEOOOO OOREEm

EEEOSOO OOpEEEm
EEEOO oooo OOSEmM
ERREEOOOOOOOO OO EEEE

VAMPIR

OO00O0O0O0O O .
ooOoo

Vampir is available at http://www.vampir.eu

Get support via vampirsupport@zih.tu-dresden.de
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