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Overview
EEE

1. Performance Analysis Tools in Aachen, an Overview
2. Vampir in Detall
3. How to use Vampir in Aachen
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BR o
How does one gain insight?
cle[s J J

Data has to be presented to the developer in an
understandable way in order to gain insight!

Data can be

 broken up by time
Example: Function entries and exits are displayed

on atimeline

e attributed to graphs representing properties of the

source code
Example: Display function execution times on the

call graph
e efc...
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Tools Overview
CEE

Oracle Performance Analyzer v

: GNU gprof ()

Serial Intel VTune (\\
Acumem LATER

Oracle Performance Analyzer v

OpenMP / Shared | intel threading Tools o
Memory Intel Parallel Studio LATER
Vampir LATER

Intel Trace Collector and Analyzer v
Vampir LATER

MPI Oracle Performance Analyzer v

Microsoft Event Tracing for MS-MPI LATER

Scalasca LATER |
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Brief Introduction to Acumem
CliEE

Facts about Acumem:

« Commercial (www.acumem.com)
« Sampling based
 Tailored towards optimizing memory access

« Currently available for only Linux JgelsBlIRlEl

 (min) Three steps

- sample application
e.g.: sample.smp jacobi < input

e.g.: myReport -i sample.smp

- review resiilts
Nopll firefox myReport.html
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Initial View
EBEE

Acumem ThreadSpotter™

Acumem ThreadSpotter™ is a tool to quickly analyze an application for a range of performance problems, particularly related to
multicore optimization.

Read more... Manual
[ Openthe Report | e Next Steps

The prepared report is divided into sections.

." BCUMEM

multicore performance

# Select the tab Summary to see global
statistics for the entire application.

Your application

Application: jacobi.exe « Select the tabs Bandwidth Issues, Latency
Issues and MT Issues to browse through the
Memory Bandwidth detected problems.

. . + Select the tab Loops to browse through
l \ The memary bus transport_s data hetwgeq the main memory ar.u{i the processor. The capacity of the memory statistics and detected problems loop by loop.
. bus is limited. Abuse of this resource limits application scalability.

Manusl: Bandwidth . . .
e The Issue and Source windows contain details and

annotated source code for the detected problems.
Memory Latency —

The regularity of the application’s memory accesses affects the efficiency of the hardware prefetcher.

l .\ Irregular accesses causes cache misses, which forces the processor to wait a lot for data to arrive.

Manusl: Cache misses Manusl: Prefetching

Data Locality Source
Failure to pay attention to data locality has several negative effects. Caches will be filled with unused data, Issue

l‘ \ and the memory bandwidth will waste transporting unused data.

Msnusl: Locality

Value details

Thread Communication / Interaction

Several threads contending over ownership of data in their respective caches causes the different processor

l‘ \ cores to stall. Resources

Msnusl: Multithresding Manual
This means that your application shows apportunities to Table of Contents Owerview
Avoid major processor stalls due to irregular access patterns Optimization Workflow — Concepts
Read more. .. Reading the Report Issue Reference

Acumem Web Site

. ' r conerrr
6 Performance Analysis Tools RWTH oo

AACHEN UNIVERSITY




Report Layout

»

J Issues || Loops || Summary || Files || Execution || About/Help | .
rwthfs/rz/cluster/home/ci841521
Bandwidth Issues || Latency Issues || Multi-Threading Issues | 3
! veranstaltungen/PPCES2010/acumem
Issue type % of % of % of | 4
# X - ) - - . -
Filter. Al - bandwidth” fetches writebacks ut W/jacobi/./jacobi.c 3
8  Fetch utilization 5= 97% 114% 528% 0t
9 £ NE 49 89 I H
9 Loop fusion89 9.7% 114% |528% 0. . Summary/Overview
Mon-temporal store possible .
10 Goeme : 9.7% 114%  52.8% 0.
b * Subroutine HelmholtzJ =
1 Fetch hot-s Oti) 3.39% 9 5% 0.0% = Solves_polssor} equat_:lon_on :_rect.angule_lr gI:!.d assuming
Cetch hot-Spot 287 % (1) Uniform discretization in each direction, and
2 |Fetch utilization 31% 7.3% 0.0% 6 # (2) Dirichlect boundary conditions
— — . i P PR - s 7 *
Al | 8 * Jacobi method is used in this routine
= - E} =
ISS“E #8' FEtCh utlllzatlon 10 * Tnput : n,m Number of grid points in the X/Y direct:
This instruction group also show symptoms of: &) Fetch hot-spot, &) Write 1l iy dx,dy Grid spacing in the X/Y directions
back hOt—SDOt. iz = alpha Helmholtz egn. coefficient
_ _ . _ L 13 = omega Relaxation factor
+l Statistics for instructions of this issue 14 " £(n,m) Right hand side function
- - - - - 15 = u(n,m) Dependent wariable/Sclution
ﬂ InStruc’tlons IDVOIVEd n thls Issue 16 = tolerance Tolerance for iteratiwve =solwver
+ Instructions previously writing to related data i: : maxit Maximum number of iterations
+ LDOP statistics 13 * Qutput : u({n,m) - Solution
. . 20 R R R R RO R RO ORT R OR R R R R R R R R R R R ORT R ORI ROR
+ Loop instructions 21 ny
Copyright () 2007-2008 Acumem AB. All Rights Reserved. 22 #include <math.h>
Fatents pending. 23 #include <stdio.h>
24 #include <stdlib.h>
25 #include "jacobi.h"
26
Select an issue or a loop in the issue or loop tables. 27 #define U(3,1) afU[((J) - data->iRowFirst) * data-»>iCol:
28 #define Fi(j,i) afF[((J) - data-»iRowFirst) # data->iCol: .
.| 1 | 3
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Report Layout

J Issues || Loops || Summary || Files || Execution || About/Help | . T
| /rwthfs/rz/cluster/home/ci841521
J Bandwidth Issues || Latency Issues || Multi-Threading Issues | 3 fveranstaltllll eanPCESZGlﬂfaCllmem
# Issue type % of ul % of % of B I . . . g.
Filter. Al - bandwidth” fetches write-backs ut | /jacobi/./jacobi.c =
8  Fetch utilization ¥ 9.7% 114% 528% 0
9 Loop fusion@ 9.7% 11.4% 52.8% 0. 1““" Fetms“ Selected issue
10 Ig-temporal store possible 9.7% 114%  528% 0 z :kmoutine —— “M“”””R._
- 4 Solves poisson equation on rectangular grid assuming
1 MM 3.3% 9.5% 0.0% 1 5 # (1) Uniform discretization in each direction, and
2 |Fetch utilization = 31% 7.3% 0.0% g1 [ # (2) Dirichlect boundary conditions
— . B, — PR - e T 7 ®

* Jacobi method is used in this routine

ISS“E #8' FEtCh utlllzatlon * Tnput : n,m Number of grid points in the X/Y direct:

This instruction group also show symptoms of: &) Fetch hot-spot, &) Write iy dx,dy Grid spacing in the X/Y directions
back hOt—SDOt. = alpha Helmholtz egn. coefficient
} } . } . B = omega Relaxation factor

+| Statistics for instructions of this issue : * f(n,m) Right hand side function

- - - - - = u(n,m) Dependent wariable/Sclution
ﬂ InStruc’tlons IDVOIVEd mn thls Issue b * tolerance Tolerance for iterative solwver
+ Instructions previously writing to related data : maxit Maximum numpber of iterations
+ LDOP statistics = * Qutput : u({n,m) - Solution

. . R R R R RO R RO ORT R OR R R R R R R R R R R R ORT R ORI ROR

+ Loop instructions y
Copyright () 2007-2008 Acumem AB. All Rights Reserved. #include <math.h>

Patents pending.

#include <stdio.h>
#include «<stdlib.h>
#include "jacobi.h"™

#define TU(j,i) afU[((J) - data-»iRowFirst) #* data->iCol:
#define F(j,i) afF[{(]j) - dat.a—)-iRowFiIstJ * data->»iCol:
[TI]

. g V e
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Report Layout
clels P

J Issues || Loops || Summary || Files || Execution || About/Help | .
/rwthfs/rz/cluster/home/ci841521
J Bandwidth Issues || Latency Issues || Multi-Threading Issues | fveranstaltllll eanPCESZGlﬂfaCllmem
# Issue type % of ul % of % of . . . g.
Filter: Al - bandwidth™ fetches write-backs /jacobli/./jacobi.c
8  [Fetch utilization E2¢ 9.7% 114% 52.8%
9 Loop fusion@ 9.7% 114% 528% 1““" Fetms“ Seurce
m I\:En—temﬂﬁral store D055|b|e 97% 1149, 52 8% 0 2 kkk‘k#k‘k‘k‘ki—rkkkkk#kkkkkkkkkk‘k‘k‘k‘k‘k‘kkkkkkk#kkkkkkkkkk‘k‘k‘k‘k‘k‘kn
b 3 Subroutine HelmholtzJ
o o o 4 Solves poisson equation on rectangular grid assuming
1 Fetch hot-spot &) 3.3% 9.5% 0.0% 5 (1) Uniform discretization in each direction, and
2 |Fetch utilization 31% 7.3% 0.0% g [ (2) Dirichlect boundary conditions
- _ P e PR - e 1 7
‘| - | 8 Jacobli method is used in this routine
i - g
ISS“E #8' FEtCh utlllzatlon Input : n,m Number of grid points in the X/Y direct:
This instruction group also show symptoms of. &/ Fetch hot-spot, & i dx,dy Grid spacing in the X"Y directions
back hOt—SDOt. alpha Helmholtz egn. coefficient

omega Relaxation factor

: COde V|eW : this issue f(n,m) Right hand side function

- - - u(n,m) Dependent wariable/Sclution
ved in this issue

tolerance Tolerance for iteratiwve solwver

+ Instructions previously writing to related data maX1t  Maximum number of lterations

+ LDOP statistics Output : uin,m) - Solution
R R R R RO R RO ORT R OR R R R R R R R R R R R ORT R ORI ROR

+ Loop instructions y

Copyright (g) 2007-2008 Acumem AB. All Rights Reserved. finclude <math.h>
Patents pending. #include <stdio.h>
#include «<stdlib.h>

#include "jacobi.h"™

Select an issue or a loop in the issue or loop tables. #define U(3,1) afU[((]J) - data—>iRowFirst) * data->iCol:
#define F(j,i) afF[((j) - data-»iRowFirst) * data->iCol: .

r
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els The Summary-View

Issues || Loops || Summary || Files || Execution || About/Help |

Global statistics Miss/Fetch ratio
Accesses 1.00e+10 -
Misses 562e+07 3
Fetches 4.16e+08 %
Write-backs 8.97e+07 OE s = s EEE5 B EF . .
Upgrades 0.00e+00 JFE?chtati Tormn R
Miss ratio 0.6% _ ﬁ'ic;;ii:'ﬂgn carrected fetch ratio
Fetch ratio 4 2% Writeback ratio
Writeback ratio 0.9%
Upgrade ratio 0.0% 1.0k
Communication ratio 0.0% 0.
Fetch utilization 39.9% T s = BB R . .
Write-back utilization 1000% —witeseck ratio
e 1000% Utilization corrected weite-back ratio
Analysis parameters Utilization
Processor model Intel(R) Xeon(R) CPU X5570 @ 2.93GHz (auto) | quex
Number of CPUs 1 oy g —
Number of caches 1 0% =
Cache level 3 T E5538FS88Hg 4

— Fetch utilization

Cache size aM Write-hack utilization
Line size 64

Replacement policy random

Software prefetches active Yes

Copyright {c) 2007-2009 Acumem AB. All Rights Reserved.
Patents pending.
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Introduction to Vampir
clels P

e Overview of Vampir
e How to use Vampir

EEN
EEEEN
EEEENE
EEEEN
DEEm
OfEEEEm
O EEN
OO0 EM
OO0O0OD0D D MmN
OO0O000O0@EMm
oo
O

|
EEN
H EEENE
EEl EEEE
EEEEEEN
EEEEEEE
DEEEEDE
oQ
a
O

O
O
O
oooo
oo
oE@E

Ol ODpEoEEE
ODODODDEOEmE

OOoOoDOoOoo

Oooooo
OOoooOoOoono

oooo

EEE

O
O
O
O

(1]
O
OooOooOo

ooo
ooOoooaoao ]
O

VAMPBIR

-----DDDDDDDD-----
OoOooo

DDDD
OoE@

11 Performance Analysis Tools an'l—-'z:;":;:;;n

AACHEN UNIVERSITY



RE - -
Overview of Vampir
BE8 P

Facts about Vampir

e Actually atool collection

— Vampir Trace freely available
— Vampir commercial

— Vampir Server / Vampir Next Generation commercial
 Developed at the TU Dresden

« Many additional recording capabilities
— Memory Usage
— 1/O Activity Tracing
— CPU-counters

12 Performance Analysis Tools an'l—"’ et
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Prepare vour environment
BE8 parey

e Vampir-trace
e Vampir (Classic GUI)

module load

 Vampir Next Generation (Server Client Model)
module load

Note:

 Vampir-Trace is not necessary for visualization of
data

 Either Vampir or Vampir Next Generation must be
loaded for analysis

AACHEN UNIVERSITY
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How to use
©EE

To use Vampir the following steps are necessary:
1. Select the correct compiler wrapper

c vice veco
C++: Vicxx -VEiCxx |
Fortran: tf90 -vt:f90

V77 VE7T

2. Instrument your application by recompiling it

gcc hello.c —o hello.exe

14 Performance Analysis Tools an'l——'zz:;":;"ic;;n
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PP
How to use
©EE

3. Execute as usual

SMPIEXEC -np 2 hello.exe

ﬂ Results in a OTF-file

4. Analyze application

15 Performance Analysis Tools
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clels How to use
Vampir has two graphical data exploration tools:
e vampir

local execution, no server required

e vampir server / vampir next generation
server-client based:
1. Start the vampir server (default with 5 processes)

ﬂ output: server listens on hostname:port
2. Start the vampir client and connect to the server

[-a hosthame —p port] [vtrace.otf]

Missing arguments will be queried by the GUI

16 Performance Analysis Tools an'l——'zz:;":;",.f;z::
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clels Main Window

e No functional difference

 Vampir Server can handle larger traces more
efficiently

« Vampir Server has slightly enhanced graphics

: vampir .. . .
B Vampir — == ﬁvamplr forwmdowsL

File Global Dizplays Process Displays  Filters Extraz Help File ¥iew Help

Q- CIpen...

Open Recent g
{=) Remote Open...  Chrl+Shift+R

Quit Chrl+0

Mot Connected

17 Performance Analysis Tools an'l——'x:;":;?f;:;
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PP
How to use
EEE

r ———g -
k% Vampir - Summary Chart E@ﬂ

0000z 3,418 = 6,836 s 10,2083 = 13,671 = 17,083 = 20,007 =

1 1
1 1
1 1
1 1
1 1
1 1
ﬁpplicatiun m

Windows after startuy

File  Global Displays  Process Displays  Filters Preferencez  Extras  Help

mpiztack,otf |
1 linuxencOdb, rz, BUTH-Aachen, TE

AACHEN UNIVERSITY
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PP
How to use
EEE

First window presented.:
Summary chart

r —— —
!é Wampir - Summary Chart

0,000z 3,418 = B.836 = 10,283 ¢ 13671 = 17,083 ¢ 20

By default: L
« all datais grouped

e aggregated for all
processes

MPT

YT_API 3,712 ms o

20 Performance Analysis Tools an'l——'iz:;":;",.f;:;
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clels Un-aggregate

i RI g ht-C I I C k r!ﬁ Vampir - Summary Chartuw — Elﬂlﬂj
» Options 00008 AL B.6% ¢

10,252 ¢ 12,671 ¢ 17,083 & 20,507 =

» Per Process | ; ; ; ; ; ; ; ;
wwetication [ T

| | i i 5 i

I | | | | |

MPIT 12,968  Activit E

! : Yalue '

E E Mode E

: \ Sort By :

i i Hide Mawximum E

WT_API ‘3,?12 s | ;

* Fractions in Percent
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clels Un-group and add Sum

. I i ampir - umm
* Right-click b Vampi - Surarg

» Activities/States 0,000 0.684 3 1,367 2,058 3 2,734 = 3,418 5 4,191 5 4,785 3 5,468 5
> All symbols e
* Right-click |
» Options |
»Include Sum

e [
. A | | + 011 Ei!:{rl'ﬂ:u:l].:i:

* fpplication

* \VT_API

#* [MP-PREG

WT_API 0,928 ms o + LIEC

Computing and
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Breakdown of functions by time

_f8integralddd

_fhzlavei

| _Z4pushPYmyztackddddd
_f0emptyStackPmuystack
_L3popPymystackPdsl_51 51 51
__=ti__%E

main

000

_ZBmastery

MPI_Reduce
_fllrezizeStackPYmyztack
_29initStackPTmystack
MPI_Comm_r-ank.
MPI_Comm_zize

-

3,781 m=
0,930 mz
0,928 ms
0,627 m=
0,463 mz
81, 408
V5,968
V1,966
20,453
16,625
13,743 us
9,804 us
32,470 us
1.910 us
0,602 us

4 Sync Time

Actiwviti

w Mumber of Calls
Mode # Excluzive Times
* Thclusive Times

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
' Yalue
1
1
1
1
1
1
1
' * Average Exclus
1

1

1

1

1

1

1

1

Print...

Center for

23
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MPI_Recw 00
MPI_Send 1749,500
=i B 5ez 500
_Z1fd 050
_Z4pushP7mystackddddd
_&3popFimy=tackPdS1_51_51_51_ ' X
__sti__$E 4,000 \ |
. . sync time 2,000 | |
o Left-clicking on any | wieu. 000 ===
- * !é Vampir - Identified Activity
. . MPI_Comm_r-ank, 1,000 -
element in Vam pIr wai 1,000 | Operation : _ZLfd (267)
. . MPI_Finalize 1,000 | Aetivity : Application (1)
WI I I p rOVI d e m O re MPI_Init 1,000 Yalue + 583,250 (Mum, of Calls)
. _flreszizeStackFimystack 0,750
detail | _z5s1avei 0,750
_fEmaztery 0,250k
_f8integralddd 0, 250
_f3initStackPTmystack 0,250
MPI_Comm_size

Center for
Computing and
Communication

AACHEN UNIVERSITY
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BR . o
Start by looking at the timeline
cle[s y J

rﬁ Vampir l =NA= iﬁr

Filters Preferences Extras Help

|
1 linuxncO0s, rz, BUTH-Aachen, TIE

AACHEN UNIVERSITY
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Vampir timeline
EEE P

. Vampir - Timeline M Pl m essag es
0,0 = 5,0 = 10,0 = 15, 0 s ah, 0 s 40,0 =
: : : T mer
0 0 0 0 Brpplication
et g0 o4 208 0 HPT R= 208 208 Tau0d Pl _Rerw MPI_Tecy MPI_Recw 208
. = A
| l‘!",m
' A1
AR08 94 208 0 104 208 298 i _Barrier -|4 1FI and 104104 l“ 34 MPI_Rezcy MPI_Rece 208 01
Process 2 ElCERN (RN EETEN 208 194 203 207 HFI _Barrier EI' AR Recw . 4 104 lll-i 31 | MPI e 208 51
Process 2 A0SR NN TN 208 104 2 £08 1PI_Recy 1FI cw WP I_Recw 104 104MPT_Recw 203
Process 4 ElCER (RN TN 20 PI_Recw dPI_Recw API_Recw 34 104208

AACHEN UNIVERSITY
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P . .
Vampir Next Generation timeline
e[s P

r!é Vampir - Timeline 7 MP' messag es

AACHEN UNIVERSITY
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BR o o
Zooming into the timeline
cle[s J

L
!ﬁ Vampir - Timeline - * —

Click and drag

0,000z

B fpplication

M tPI

Process ) jEARRIEHE AR

Process 1 /RIS SRS

Process 2 [[ESNIEHE SRS,

Process 3 RN ANmE=

= - —
1 - = == R — —
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Zooming into the timeline
cle[s J

L
!ﬁ Vampir - Timeline - - — e —

3.BE7 = 3,667 = 3.B67 = 3,667 = 3.B67 = 3,667 =

B fpplication

M tPI

Process 0 gEANET 2E6 HMPI_Recw

Process 1 MK 149 £l fd
Process 2 B
Process 3 Bk _Z1fd

HFI_Recw

mﬁlg

29 Performance Analysis Tools R
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clels Example: Send-Receive

L
!é Vampir - Timeline - L — A ag— — L=

Check for network saturation!

RETe ST SETE SR 38 MB/s well within network capability
Process (0§ REERN I 266 HPI_&EEU I
Process 1 BEakd, 143 _£1%d

IR

HPI_Recy

Destination @ W
Process 2 BEakd Tag
Communicator §
Interval
Duration

JeeFoth

Data rate

Process 3 Bk

_Z1fd

Computing and
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B o
After zooming In
clels J

-
!&‘U’ampir-Timeline - O — A — - = g

3,66V = 3,667 = 3,BEY = 3,66V =
! ! : : B spplicapon
B P

Process 0 |
Foom Ta,, . L
! ! : H S O0m Ir'l
Process 1 BTG . o P R N ecessary wait

Undo

time

P 2 Ik
rOCESS Ruler

Print...

Process 3 glSARNEC
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P . .
Vampir Next Generation timeline
e[s P

F N
BZ Vampir - Timeline - . E@g
0,000 2,000 = 4,000 = B,000 = 3,000 =
: : : : : M crplication
: : : : : M 1 |

AACHEN UNIVERSITY
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Hardware counters

1 linuxnetos, rz, BWTH-Aachen, IE

~ Timeline., ..

Yy Chart, .. Ctrl-U

rofile,.. Ctrl-F

> Profile... Ctrl-F
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RE T
Counter timeline
EEE

s -
U,Opﬂs E,UQD = 4,0?0 =
! ! 0 41,94 eb
| 33,55 eb
Process 0 o 25,17 &6
| 16,78 b
' [ Cloze 1] 3.29 eb
! . . . 0
39,77 e3
: { aacd o AL b . . 4.9 et
' ! - - 33,55 ek
Process 1 1 | s - 20,17 &6
| Companents F 16,78 &6
! o 2,39 eb
! ! ! Options : 0
58,41 eh - Ruler
: D i ) . 41,94 eb
! i iriiteeen 33,55 &6
Process 2 1 1 24,17 eb
| | 16,78 =6
! ! 8,39 ek
: : 1 1 1 I::I
5B+EE eh !
' ! 41,94 eb
i VT TR T ] VP R A e e o P e e s et e e et e e et L L A 33,00 eb
Process 31 I i 0,17 eb
: : : ! ! 16,78 e6
' ! 0 ! ! 8,39 eb
! ! ! ! ! 0
E2.02 o6 ! ) ) ! N

AACHEN UNIVERSITY
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clels

Vampir provides many different views of your
application!

A selection:

e Summary chart

e Time line

e Summary timeline
« Message profile

« Message statistics
 Call Tree

e Per process timeline

35 Performance Analysis Tools an'l——'z:;";;",f;:;,
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Message statistics

clels

,
13 veror e s D N N

Process 0

Process 1

Process 0

Process 1

Process 2

Process 3

Summaty

30,463 K

31,016 K

Process 2

Process 3

Summaty

91,085 K

30,463 K

30,703 K

29,844 k

30,352 K

30,352 K

30,352 K

30,638 K
30,656 K
0,625 K
30,534 K
30,562 K
30,531 K

30,5 K
30,463 K
30,438 K
20,406 K
30,373 K
30,344 K
30,312 K
20,231 K
30,25 K
20,213 K
20,188 K
30,156 K
30,125 K
30,034 K
20,082 K
30,031 K

30,0 K
23,963 K
23,938 K
23,906 K
23,873 K
29,844 K

37
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P[P
Call tree
EBE6

% Vampir - Call Tree = | B |t

Call Tree

Time Search

23,446 us, 40,105 us

Folding

Fald Lewvel: 3

Fold ALl

Infald All

Global Call Breakdown © __sti__%E (B3} )
Caller Callee
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P[P Vampir also provides runtime
clels filtering capabilities

1. Define a filter file in the environment variable
export VT_FILTER_SPEC=~/myFilter

2. The filter file contains a list of functions names with
alimit
3. Execute your

application as
normal

@ cluster-linux.rz.rwth-aachen.de - PulTY l':' = |£?-J

r/XN5 vampir filterOpt [+] 10,16
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EHE S
BEB Brief gimps of Scalasca

 Developed at the Julich Supercomputing Center
 Performance toolset

scalasca: measurement driver Scalasca ,

scout: trace analysis tool
scan: runtime measurement system
cube: trace and analysis inspection tool

 Designed to analyze large parallel applications
e Supports OpenMP and MPI

« Automated analysis functionality to spot typical
performance problems in large parallel runs

 Performs combined measurement and analysis
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@ The main cube3 window

!@ Cube 3.1 QT: epik_ScalascaDeme_20 trace/scout.cube @@u
File Display Topology Help
[Abﬁulute |v] [Abﬁnlute |v] [Abﬁnlute |v]
Metric tree m m
— L1 U.UL Eally Reduce 8543.96 main 8543.96 Linux Intel

—[10.00 Early Scan

— [] 0.00 Late Broadcast

=[] 0.00 Waitat N x N

—[] 0.00 N x N Completion

E [ 0 P2P send synchronizations

B [ 0 P2P recv synchronizations

— [ 20 Collective synchronizations

G @ 400 P2P send communications

G @ 400 P2P recv communications

—[1 0 Collective exchange communications

— [J 0 Collective communications as source
—[] 0 Collective communications as destination
- [ 4.29ell P2P bytes sent

— [ 4.29ell P2P bytes received

— [] 0 Collective bytes outgoing -
L[] 0 Collective bytes incoming -

0.00 8543.96 (100.00%) 854396 |0.00 8543.96 (100.00%) 854396 (0.00 8543.96 (100.00%) 854396
—— f——
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@ The main cube3 window

NI

!@ Cube 3.1 QT: epik_ScalascaDeme_20 trace/scout.cube

File Display Topology Help

[Abﬁulute |v] [Abﬁnlute |v] [Abﬁnlute

Call tree | Flat view System tree | Topology O

8543.96 main 8543.96 Linux Intel

Metric tree

~ [ U.UU Early Reduce

—[10.00 Early Scan

— [] 0.00 Late Broadcast

=[] 0.00 Waitat N x N

—[] 0.00 N x N Completion

E [ 0 P2P send synchronizations
B [ 0 P2P recv synchronizations
— [ 20 Collective synchronizations

G @ 400 P2P send communications

G @ 400 P2P recv communications

—[1 0 Collective exchange communications

— [J 0 Collective communications as source
—[] 0 Collective communications as destination
- [ 4.29ell P2P bytes sent

— [ 4.29ell P2P bytes received

— [] 0 Collective bytes outgoing -
L[] 0 Collective bytes incoming -

0.00 8543.96 (100.00%) 854396 |0.00 8543.96 (100.00%) 854396 (0.00 8543.96 (100.00%) 854396
— I ——
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3D Data space

Metric

- @

Call path
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Breakup by topology

!é Cube 3.1 QT: epik_ScaIan:aDemo_ZU_tracefscauLcuhe_ E@g‘|

Fi

le Display Topology Help

[Absulute

|v] [Absnlute

|v] [Absnlute |v]

Metric tree

Call tree Flat view

System tree | Topelogy O

£

+ [l 400 P2P send communications

— 854396 Time

— [ 1020 Visits

— [ 603.39 Wait at Barrier

— [ 0.00 Barrier Completion

i [l 6464.19 Late Sender

— [l 97.51 Late Receiver

— [] 0.00 Early Reduce

— [] 0.00 Early Scan

—[] 0.00 Late Broadcast

— [ 0.00 Waitat N x N

—[] 0.00 N x N Completion

i []1 0 P2P send synchronizations
i [1 0 P2P recv synchronizations
— [ 20 Collective synchronizations

b

& [] 0.00 main

i+ [ 0.00 MPL_Init

— ] 0.00 compute
—[10.00 MPI_Send
—[10.00 MPI_Recv

— [ 603.39 MFl_Barrier

+ [] 0.00 MPI_Finalize

& [] - Linux Intel

B [] - linuxcte0l
— [l 0.00 Process O
— [ 63.88 Process 1
— [ 60.06 Process 2
— [ 56.18 Process 3
- 52.76 Process 4
— [ 49.33 Process 5
[ 45.56 Process &
B [ - linuxctc02
— @ 42.20 Process 7
- 38
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For every metric: online description

!é Cube 3.1 QT: epik_ScalascaDemeo_20_trace/scout.cube

e

==

Fi

le Display Topology Help

£

- 1020 Visits
— [ 603.39 Wait at Barrier

— [@!0.00 Barrier Completic
1 @ 646419 Late Sender
— [l 97.51 Late Receiver

— [] 0.00 Early Reduce

— [] 0.00 Early Scan

—[] 0.00 Late Broadcast
—[] 0.00 Waitat N x N
—[] 0.00 N x N Completion
i [] 0 P2P send synchroniz
i [] 0 P2P recv synchroniz
— [l 20 Collective synchroi
i [l 400 P2P send commur
o [l 400 P2P recv commun

— [] 0 Collective exchange

0.00

0.00 (1007005

Copy to clipboard
Collapse all

Collapse subtree

Expand all

Expand subtree

Expand largest
Find items

Find Next

Clear found items

Info

Cnline description

Shows the online description of the clicked item

] 0.00 MPI_Init
] 0.00 compute
] 0.00 MPI_Send
] 0.00 MPl_Recw
0.00 MPI_Barrier
B[] 0.00 MPI_Finalize
L[] 0.00 TRACING

[Absulute |v] [Absnlute |v] [Absulute |v]
Metric tree Call tree | Flat view System tree | Topology O
- [ 8543.96 Time & [] 0.00 main =t [] - Linux Intel

B [] - linuxctc0l

— @ 0.00 Process 0
— [l 0.00 Process 1
— [l 0.00 Process 2
— [l 0.00 Process 3
— [l 0.00 Process 4
— @ 0.00 Process 5
@ 0.00 Process &
B [ - linuxctcD2

— @ 0.00 Process 7
— [l 0.00 Process 8
— [l 0.00 Process 9
— [l 0.00 Process 10
— [ 0.00 Process 11
— [l 0.00 Process 12
— [l 0.00 Process 13

_r'
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BR Why Scalasca? Vampir gets too
clejs crowed for large MPI jobs!

. Vampir - Timeline

Y S A TP e T YT eSS

0,0 s 1:00,0
Process O BRGAMLEE 34 5 4 94 % 94 94 94 94 94 94 94 94 94 % 5 L1

e et % kY e v .:|F'F'1 ication
Process 1 HPT Bartier | 94 4 94 |9 9 4 94 194 94 94 94 94 : :

Process 2 MPI Barrier
Process 3 REERSENG(ENE

Process 4 REE)

Process & EES

Process B QeE

Process 7 ReE! 1) 2
Frocess 8
Frocess 3

Process 10§

Frocess 11 §
Frocess 12 §
Frocess 13§
Process 14 NilsME
Frocess 15 Bl

Process 16 Nile

Process 17
Process 18 NIRRT
Process 19 fi/H

Center for
Computing and
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PP - -
More information
CEE

More information about scalasca can be found on this
seminars webpage!

http://www.rz.rwth-aachen.de/ppces
Go to course material!!

AACHEN UNIVERSITY
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Oracle Performance Analyzer
cle[s y

Setup; module load studio

Important commands:

collect
analyzer

For function and usage details, refer to this mornings
sessions!

Further Documentation:
http://developers.sun.com/sunstudio/overview/topics/analyzing.jsp
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RE - -
Where to get more information
cle[s J

HPC User Documentation (regularly updated):
http://www.rz.rwth-aachen.de/hpc/primer

User support:
Mail:
servicedesk@rz.rwth-aachen.de

Phone:
0241-80-24680

AACHEN UNIVERSITY
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Wrap up

Questions
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