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Mission

Visualization of dynamics
of complex parallel processes

Requires two components
— Monitor/Collector (Score-P)
— Charts/Browser (Vampir)

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)

P

TECHNISCHE =
UNIVERSITAT N |
DRESDEN =

Trace Analysis with Vampir Somtar for s
Slide 4




Vampir - Visualization Modes (1)

Directly on front end or local machine

% vampir

0 .W (omm) (omm)
Multi-Core Trace
Program File
&. I JILJ (OTF2)

Small/Medium sized trace
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Vampir - Visualization Modes (2)

On local machine with remote VampirServer

% vampirserver start -n 12

VampirServer

% vamplir

Many-Core

Program

Score-P
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LAN/WAN

MPI parallel application
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Usage of the Vampir Performance Analysis Toolset

1. Instrument your application with Score-P
2. Run your application with an appropriate test set

3. Analyze your trace file with Vampir

Small trace files can be analyzed on your local workstation
1. Start your local Vampir
2. Load trace file from your local disk

Large trace files should be stored on the HPC file system
3. Start VampirServer on your HPC system
4, Start your local Vampir
5. Connect local Vampir with the VampirServer on the HPC system
6. Load trace file from the HPC file system
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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 Wlth 64 Processes
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%ﬂ Detailed information about functions,
aster Timeline communication and synchronization

events for collection of processes.
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EE 1g&‘slrocess and Counter Tlmellne
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q: Overview of the accumulated
unction Summary information across all functions and

Yampir = [Trace View - fhome/doleschaftfracefiles/feature-traces fwirf-p6a-i for a CO”eCtlon Of processes.
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iii}ommunicaﬁon Matrix Information about messages
sent between processes.
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Detailed counter information

Performance Radar over time for a collection of

—— - - - - processes.
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Detailed counter information
over time for a collection of
processes.
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Overlay Functlonallty of Master Tlmellne
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Correlate counter information

Overlay Functlonallty of Master Tlmellne
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Overlay Functlonallty of Master Tlmellne
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Overlay Functionality of Master Timeline

;OO0

Trace View —

Users/holger/Wor

races /wrf/0064 1

TP = = TR
=i ke © T IE IR &S |8 W
Timeline [ [=]
0 s 10 s EDS 10 s 40 s 50 s
: : 2,500 s
Prc: Metric: Oipacit #fﬂ ™ 1
_ PAPI_FP_OPS j pacity: ==———==+_ | % 3.261 153 =
Process 3 I i I : ”H A lli 601.72 s
Process 6 : o — — II 3?0.431 s
Process 9 | R R P e 240.825 s
Process 12 i "o 1o wiL II 199.676 s
: TTR TP I I : )
: I g 4141 Lo 198.339 s
Process 15 1 VTN EYYT PO (R PR e |
Process 18 i I e '
Process 21 : :
: : I room -=_
Process 24 i oo i ,: i
Process 27 ! I ! ! i
E I . | ¥ I -~ .
Process 30 | e AdJUSt range for a
Process 33 I ;III [N EIII i
Process 36 - ' I :
Process 39 T I : mh !
= 1 1

Process 42
Process 45
Process 48
51
54
57

Process
Process

Process

emtrace fa.c

All Processes, Accumulated Exclusive Tim...

: 157.389 s [ MODULE_MP_WSM3::WSM3 |~

Correlate counter information
with event information within
one display.

FURCTION SUMmmanry

0s
| Sum
WRF_TERMIO_DUP
MPI_Bcast
f MODULE_RAD. ..

0

IOM_DRIVER
MPI_Gatherw
MPI_Wait kIl

Context Wiew

[ @ Empty |

-

selective view of
metric values.

:'.i "' " 'I /,7/

0 G

36 s

1G

2 G

-

Function Legend

1 -~
' ! P DYN
i
& ! I ‘__/:/! /L o
I ! I 1111 ! !I MEM
il i i | M MPI
< B PHYS -
. M VT_API
3C 4 0 b E WERE

1

lon Scrvices &

__/"f Comipputing
i




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

Interactive Trace Analysis with Vampir
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