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N
Gy Many profiling tools in order to profile/trace a parallel
' application

Introduction

m Communication bottlenecks
m TAU and Scalasca
m In the next sections an application will be profiled with

both programs and a comparison of overhead will take
place at the end.
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PAPI aims to provide the tool designer and application engineer
with a consistent interface and methodology for use of the
performance counter hardware found in most major
MiCroprocessors.

Introduction
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Introduction m PAPI supports 103 events.
m The events are hardware counters on the cpu.

m Every cpu has 2-8 counters.



NAS Parallel Benchmarks
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The NAS Parallel Benchmarks (NPB) are a set of programs in

order to evaluate the performance of parallel computers. The
NAS Paralle benchmarks are derived from computational fluid dynamics and
they consist of five kernels and three applications. NAS Parallel
Benchmarks are executed on Grid'5000.




NAS Parallel Benchmarks

High . .
Performance EP, this code implements the random-number generator. The

Frofiing Tooks code is “embarrassingly” parallel in that no communication is
required for the generation of the random numbers itself. There
e is no special requirement on the number of processors used for
Graal Team running the benchmark.

m FT, this code implements the time integration of a
NAS Parallel three-dimensional partial differential equation using the Fast
Benchmarks Fourier Transform.

m Data Traffic benchmark DT is written in C. DT benchmark
takes one argument: BH, WH, or SH. This argument specifies
the communication graph Black Hole, White Hole, or SHuffle
respectively.

m LU, a regular-sparse, block (5 x 5) lower and upper triangular
system solution. This problem represents the computations
associated with the implicit operator of a newer class of implicit
CFD algorithms.



NAS'’s Classes
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There are 7 classes at the NAS: W,S,A,B,C,D,E. Each one
represent the size of the problem (input data).

NAS Paralle m The W,S are very small classes.

Benchmarks

m The A,B classes are used for a small number of processors.
m The C,D classes are used for executing big benchmarks.

m The class E is for huge benchmarks
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Tuning and Analysis Utilities

Profiling and tracing toolkit for performance analysis of
parallel programs written in C, C4++, Fortran, Java and
Python.

Support for multiple parallel programming paradigms:
MPI, Multi-threading, Hybrid.

Access to hardware counters.

Introduction

Automatically instruments your code.

Implemented by University of Oregon



Using TAU
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R m Declaration of environment variables such as

int P

Graal Team $TAU_MAKEFILE, $TAU_OPTIONS.

m Selective instrumentation by inserting TAU macros or
automatically.

m Program Database Toolkit (PDT).

m For automatic instrumentation replace the compiler with
TAU compiler script

Introduction

m Many flags for configuration
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Using TAU (1)

TAU Shell Scripts

GNU Compilers

TAU shell scripts

mpicc tau_cc.sh
mpicxx tau_cxx.sh
mpif77 mpif90 tau_f90.sh




TAU Instrumentation
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m Support for standard programs events
m Routines, classes and templates
m Statement-level blocks
m Begin/End events

m Support for user-defined events

m Begin/End events specified by user
m Atomic events (e.g., size of memory)

Instrumentation

m Static events and dynamic events



MPI| Wrapper Interposition Library
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m Standard MPI Profiling Interface
m TAU instrumented MPI library
m Interpose between MPI and TAU
m During program link, -Impi replaced by -ITauMpi -lpmpi
-Impi
m No change to the source code.

Instrumentation



Selective Instrumentation File
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m Specify a list of events or files to exclude or include

BEGIN_EXCLUDE_LIST
Verify

Tak#

common.f
END_EXCLUDE_LIST
BEGIN_INCLUDE_LIST
Instrumentation Comp#

ffx.f
END_INCLUDE_LIST

m The # is wildcard for in a routine name and the * is
wildcard character



Selective Instrumentation File (I1)

High
Performance
Profiling Tools

m Specify a list of user instrumentation commands

BEGIN_INSTRUMENT_SECTION

dynamic phase name"testl" file="ft.f" \
line=148 to line=173

loops file="ft.f" routine="#"
END_INSTRUMENT_SECTION

Instrumentation
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Performance TAU: ParaProf Manager

Profiling Tools File Options Help
[@ Appiications g TrialField Valug
¢ [ 5tandard Applications [Name Jhome/lyon/amarkomanolis/ |~
¢ [ Default Aop gApphcatmn D 0
9 [ Default Exp *|Experiment ID 0
& [ fhomeonfgmarkomanolsinasNPs3 3 wftauy [ naD 0
@ GET_TIME_OF DAY (IS 2
@ PAPLFP.OFS :CFU MHz 2613397
o JCPU Type Dual-Core AMD Opterandi
“|cPU Vendor AuthenticAMD
WD home/flyonfgmarkomanolis/
“[Cache Size 1024 KB
:[Executanle /home/lyon/gmarkomanalis/
[Hostname pastel-47_taulouse.grid5 000.r|
‘|Local Time 2009-09-06T13:12:42+02
|MPI Pracessar Name pastel-47. toulouse.grid5 000 ir
;|Memory Size 8201060 kB
|Made Marne pastel-47. toulouse.gridS 000 ir
{05 Machine %B6_64
{05 Name Linux
}|0% Release 2.6.25-perfir
|05 Wersion #1SMP Wed Apr 8 15 2805
‘[Starting Timestamp 1252235526303497
A[TAL Architerture 1B6_64
AU Canfig et =/home lyon jgmarkom
ATAL Makefile Jhome/lyon fgmarkomanolis/t...
TA Version tau-2.18.2p3
ATAL_CALLPATH o
TAU_CALLPATH_DEPTH 100 |
] Il [o] T _CoMM MATRX on hd
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Demo - Exclusive time

Options Windows Help

Metric: GET_TIME_OF_DAY
Value: Exclusive
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Demo - Exclusive time for an event (MPI_Alltoall)
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Options Windows Help

Demo
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Demo - Histogram for ILOG2()

-{856,91]

I ParaProf: Histogram: /home/lyon/gmarkomanolis/nas/NPB3.3/w/ = [
File Options Windows Help

FT [{ft.f} {79,7}-{194,9}] => testl [0] => FFT [{ft.f} {769,7}

=

=

=> CFFTS1 [{ft.f} {863,7}1-{904,9}] => ILOG2 [{ft.f}

{1169,7}-{1188,9}]

Threads
S

1.9E-4

2.0E-4 2.0E-4 2.1E-4 2.2E-4 2.3E-4 2.3E-4 2.4E-4
Exclusive GET_TIME_OF_DAY (seconds)

2.5E-4

2.6E-4




o - Thread 0 Statistics
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Georg [Exclusive GET TL... [Inclusive GET TI... [Exclusive PAPLFP... [inclusive PAPLFP... [ Calls [ Chid.
o WFT ({1 (79, 71-(194,9)] 0317 35.374 6310 7,099274,870 1 44
I COMPUTE_INDEXMAP ({11} (647, 7}-(722,91] 0.071 0.071 68,326,462 68,326,462 1 0
. o~ ICOMPLITE INITIAL CONDITIONS [it.f} (233,71-{280,9 0 0.026 589 2,115,786 1 10
internship o WFFT ({1} {769, 71-(856,9)] 0 1294 248 311,728,188 1 4
Graal Team o IFFT_INIT (L.} {1004,7}-{1043,9)] o 0 21,337 21354 1 1
MNP Barier) 0.033 0.033 19 19 1 0
MNP Finalize() 0.055 0.055 4,644 4544 1 o
WNFLING 2.287 2.287 678 678 1 0
I FRINT_RESLLTS [(print_resuns 12, 7}-{114,12)] 0 0 a8 48 1 0
o WISETUP (1) (343, 7)-(641,9) 0.001 0.002 385 631 1 5
WPl Beastg 0 0 172 172 2 0
WP _Comm_rank( 0 0 20 20 1 0]
WPl Comm_size() 0 0 20 20 1 0
WP Comm_spit) 0.001 0.001 34 34 2 o
ITIHER_CLEAR [(timers.f4,7}-(17,9) 0 0 569 569 20 0
I TIMER READ ftimers.f} {65, 7)-{77, 9] 0 0 19 19 1 0
ITIMER START [fimers £} (23,7337, 9] 0 0 21 21 1 0
W TIMER STOF [ftimers f) (43,7)-59,9)] o 0 27 7 1 0
¢ WYERFY (1.1 {1750,7)-(1991,9)] o 0 1,949 1,968 1 1
WMPI_Comm_size() 0 0 19 19 1 0]
9 Wil o] 0.001 31289 3655 6717,068,146 1 64
o I CHECKSUM [(1t.11{1685,7)-(1726,9)] 0.002 1.062 2,707 4,880 20 20
I COMPUTE INDEXMAF [{f1) (647, 7)-(722,3)] 0.067 0.067 68,238,983 68,238,983 1 o
COMPUTE INITIAL_CONDITIONS [{f.f) (233,7)-(28 o 0.014 593 2,099,507 1 10
MEVOLYE [f11) {199, 71227, 9)] 0.383 0.383 84,049,973 84,049,973 20 o
o WFFT [f1L1)4769,7)-{856,91] 0.001 29.762 5221 6562,649,797 21 84
o IFFT_INT [t} (1004,7)-{1043, 9] 0 0 21,332 21351 1 1
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File Options Help

[0 Appiicarions
¢ [ standard Applications
9 1 Default App
¢ [ Default Exp
 Clauprofe ¢ 32
@ GET_TIME_OF_DAY
@ PAPIFP_OPS
¢ [ test (jdbc:derby: /home/gearge . ParaProf perfdmf)
-3 Default App
¢ [ Default Exp
o S tauprofile_c_64.xml
o tauprofile_c_128 xml
o 3 Wew Application
o= [ Default (jdbc: derby: /home/george /. ParaPraf /perfdmf)
o [ derby (jdbe:derby fhome/gaorge/ ParaProf/perfdmf)

ExpField

Value

ame

Default Exp

Application IO

1

Experimant 1D

1

SYSINFQ

CONFICINFO

INSTRUINFO

COMPILERINFO




Demo - PerfExplorer, Efficiency
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Relative Efficiency - Default App:Default Exp:GET_TIME_OF_DAY
15
14

in p
Graal Team L3
12

11
10 /
0.9
0.8
0.7
0.6
0.5
0.4
03
02
0.1
0.0

Value

30 40 50 50 70 80 90 100 10 120 130
Number of Processors




Demo - PerfExplorer, Speedup
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File Help

Relative Speedup - Default App:Default Exp:GET_TIME_OF_DAY

6.0

5.5

ir ip
Graal Team 50

45

Value

30 40 50 50 70 80 90 100 10 120 130
Number of Processors

= Default Exp —ideal




Demo - PerfExplorer, Efficiency by event
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Profiling Tools Relative Efficiency by Event for Default App:Default Exp:GET_TIME_OF_DAY
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Graal Team

Value

30 35 40 45 5) 55 60 65 70 75 8 8 90 95 100 105 110 115 120 125 130
Number of Processors

-+ CFFTS1 «CFFTS2 -« CFFTZ  EVOLVE -=FFTZ2 ~MPI_AlltoallC = MPI_Comm_split0 +=MPI_Init( +~TRANSPOSE2_FINISH
|+ TRANSPOSE2_LOCAL #other
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Demo - PerfExplorer, Speedup by event

File Help

675
650
625
6.00
575
550
5.25
5.00
475
450
425
4.00
375
3.50
325
2,00
2.75

Value

225
2.00
175
150
125
100
075
050
025

Relative Speedup by Event for Default App:Default Exp:GET_TIME_OF_DAY

35 40 45 50 55 60 65 70 75 €0 8 90 9 100 105 110 115 120 125 130
Number of Processors

-=-CFFTS] CFFTS2 «CFFTZ  EVOLVE =FFTZ2 = MPI_Alltoall¢ = MPI_Comm_split0 +~MPL_InitQ +~TRANSPOSE2_FINISH
|+ TRANSPOSE2_LOCAL ®other —ideal




Demo - MPI Time / Total time
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Profiling Tools MPI GET_TIME_OF_DAY / Total GET_TIME_OF_DAY - Default App:Default Exp

a0 /\,
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Fraction

30 35 40 45 5) 55 60 65 70 75 8 8 90 95 100 105 110 115 120 125 130
Number of Processors

= Defau
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0]

- The Runtime Breakdown chart

Iz

Percentage of Total GET_TIME_OF_DAY

File Help

Total GET_TIME_OF_DAY Breakdown for Default App:Default Exp

0 75 8 8 9%
Number of Processors

100 105 110 115

[ CPTSL a CPFTS2 4 CFFTZ EVOLVE a FFTZ2 & WPI_Aol) » HPIComm_spii) a MPLint) & TRANSPOSE2_FINISH_& TRANSPOSE2_LOCAL a other]




Demo - Communication Matrix
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Profiling Tools L VOLUME BYTES

MPLSend(
RECEIVER
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Introduction

NAS Parallel

Benchmarks

TAU

Demo

Scalasca

Scalasca and

TAU

References
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Demo - Comparison of two executions

File Options Windows

Metric; GET_TIME_OF DAY

Help

Value: Exclusive
Units: microseconds

2380267
2.35E7 (98.735%)

2.1688E7 -
313707 (8 565 ey WPLAINOZI) <= "RANSPOSE2_GLOBAL (11} (1812,7)-(1333,9) <= TRANSPOSELX.YZ 1.9

ravprofile.xm - Mean
Wtauprofile_c_128.xrmi - Mean

e
— A0

I ——————

2480840
2488872 (00.941% [l 122 LD (1110711619}

3031444562 LG "
3053894688 (100.738%) [ " -Comm-SRIN0

3031444.562 _ B
2053874.688 (1007365 [ "PI-COMM-30I0 <= SETUP [11) (343,71-641,9) <= FT [(1.1)(79,71-{194,9)]

LrsaEr 3 @ o
2276213359 (178.458%) "0

1275487.773 B
2276213.359 (178.458%) [l MPLInit) <= FT [ft.f}{79,7}-{194,9)]

2209167.961
2207713891 (99 934 [ T2 LLDHILIOTI-(116L,9)) <= CFTZ [fL.1) (1048,7)-(1105,9)] <= CFFTSL (L.} (863, 7)-(

1123651766 _ _
128085 398 (06,957 [ FFIZ2 1000 (L1107)-(1161,9) <= CFTZ (L1} (L048,7-1105,9) <= CFFIS2 [f1.) (910,74

1098187445
1055756 (96 13639 @ MP-AN0a0

RANSFOSEZ_GLOBAL [{ft.f} {1312,7)-{1333,9)] <= TRANSFOSEXY_Z [{fu.f} {12

1014942.945 -
1066817352 (105,111 [ MPI-AIOAI0 <= "RANSPOSE2_GLOBAL [ff}{1312,7)-1333,9) <= TRANSPOSEXY.Z (1t £}{12

888986.312
886641281 (99.736% W O o2 (LHO1THOSLIN

349565 90565(295972;5153 E CFFTS2 [{ft.f}{910,7)-{951, 91 <= FFT [{ft.}{769,7}-856,9} <= test1 0] <= FT [{L.1(79,7}-

624719.805 ] .
623485 (99,8029 | CFFTSL L0{86%,71-904.9)

596117.891 |

CETSLI{ft.f}{862.71-{904.91 :FF‘THH 69,71-(856.91 <= 1est110] <= FT {779, ‘:
Il




Demo - Visualization |
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Demo - Visualization |l
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Georges O Bar Plot
Markomanolis O Scatter Plot
Master
internship

Height Metric
[Number of calis [+] [GET_TIME_OF_DAY| ¥

Color Metric

Graal Team

|Nurnber of Calls || |GET_TIME_OF_DAY| v

FT [

Thread

Height value 4
Demo

Colorvalue 4

Font Size
® Rainbow O Grayscale
3 Inverse Grayscale ) Blue-Red

O Blue-White-Red




Demo - Tracing
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m One way to visualize the trace output from TAU is the
Jumpshot (integrated with TAU).

m Supported file formats: OTF, Vampir Trace Format,
EPILOG, Slog2

m For creating slog? it is needed to merge all the trace files.



Demo - Visualizing trace files with Jumpsho
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Demo - Visualizing trace files with Jumpshot
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Pros and Cons
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Visualizing MPI calls is great help
User can identify message sizes, time taken

Automatic selective instrumentation

Communication Matrix

Tools for visualizing many useful data, save experiments to
databases

m Memory tracking

m TAUCuda is on the way

Gamttes m Cons

m No automatic recognition of bottlenecks

Large trace files for visualising.

Slow tracefile reading

Bad structure of output file format



Scalasca

High
Performance
Profiling Tools

Scalable Performance Analysis of Large-Scale Applications

Profiling and tracing toolkit for performance analysis of
parallel programs written in C, C4++, Fortran.

Profile analysis.

Time-line analysis (trace)

Automatic identification of bottlenecks
Pattern analysis

Automatically instruments your code.

Introduction

Implemented by Julich Supercomputing Centre



Using Scalasca
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Just add at your makefile a variable $PREP before mpicc
and declare that PREP="scalasca -instrument”

interr

Graal Team m For executing your application with profiling, execute
scalasca -analyze mpirun ...

m For executing your application with tracing, execute
scalasca -analyze -t mpirun ...

m For analyzing profiling data, execute scalasca -examine
name of folder with results of the above command.

m For analyzing tracing data, execute mpirun ... scout name
of folder with results of the second command and after
execute scalasca -examine name of folder.

Introduction



Selective Instrumentation File

High
Performance
Profiling Tools

\
int P
Graal Team

m Scalasca does not support selective instrumentation as
TAU, it is possible to declare only the functions that
should be excluded.

m The good news is that it will be available soon and it will
be implemented like TAU, using PDT for automatic
instrumentation.

Introduction



Demo - Parallel program analysis report exploration
Cube3) for FT benchmark, class C
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File Display Topology Help

N [absolute ] Jabolute ] [absolute |
G wetric tree | calltree | Flat view | systemtree | Topology 0 |
Markomanolis F& 1.09e7 visits. G 128 MAIN_ <]| &0 Cinwx cluster. =
Master [ 128 Collective synchronizations EF W 128 main [ - pastel-43
o -0 0 P2p send synchronizations 128 MPL_Init 1Process 0
internship 0 0 P2p recy synchronizations L 128 TRACING 1Process 1
Graal Team - [ 2838 Collective exchange cornmunication: - @ 3840 timer_clear_ 1Process 2
SieE] =l I @ 2540 Collective commurications as source 128 setup_ 1Process 3 Ll
-8 254 Collective communications as destina 256 MP| Beast 0 - pastel-44

0 0 P2P send communications
10 @ P2P recv communications

¢ 28 compute_initial_conditions_ E 1Process 6
q 9 256 ipowds_ 1Process 7
-1 0 P2p bytes sent L M 6317 randlc_ 01 - pastel-45
-0 0 P2p bytes received 512 randlc_ _ 1Process 8
F s512wranlc_ 1Process 9
|LFP_ 128 fit_init_ 1Process 10
234012 PAPL_TOT_CYC L M 1281log2_ 1Process 11
28 fit_ 01 - pastel-46
256 cfftsl_ E 1Process 12

4 Lol

256 MPI_Comm_split
- B 128 compute_indexmay

g 256 ilog2_
3.

L M 2.9505 fitz2_

LW 1.47e5 fitz2_

128 rancposs sk
128 transpose2_local_
128 transpose2_global_
L ® 128 Mp1_alktoall
128 transpose? finish

128 cffts2_ 0 - pastel-47
128 ilog2_ 1Process 16
M 1644 cfftz 1Process 17

o]

1Process 4
1Process 5

1Process 13
1Process 14
1Process 15

1Process 18
1Process 19
O - pastel-48
1Process 20
1Process 21

L 1 Process 22 _I_I

o 1.097 {100.00%)

[

1.09e7| ‘0 128 (0.00%)

1,09¢7]

o 128]




Demo - Selective instrumentation (phase
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File Display Topology Help

T | [oon ot porcet <] [Foroe El

Vetrietree | calltree | Flat view | systemtree | Topology 0 |
F O 1.09e7 Visits _l| [EWooomaN_ B
- 128 Collective synchronizations 8l 0.00 main
-0 0 P2P send synchronizations 00 MPI_init
-0 0 P2P recv synchronizations - I 0.04 timer_clear_ 1 Process 1
! - I 2833 Callective exchange cornmunication: 0.01 setup_ 1 Process 2
Graal Team - [ 2540 Collective communications as source - [ 0.00 corpute_indexmap_ 1Process 3 L
- M 254 Collective communications s destina 0.07 cornpute_iniial_conditions_ [1- pastel-44
- 0 P2P send communications 0.00 fft_init_ 1 Process 4
£ 0 0 P2P recy communications L W o.00ilog2_ 1Process 5
53 fft_ 1Process 6
0.00 MPI_Barrier 1Process 7
010 P2P bytes sent 0.00 timer_start_ 01 pastel-45
-1 0 P2P bytes received 9534 <<phase>> 1 Process 8
- [ 4222.40 Time - I 0.00 verify_ 1 Process 9
9.08e11 PAP|_FP_OPS - I 0.00 timer_stop_ 1 Process 10
23412 PAPI_TOT_CYC 0.00 timer_read_ 1Process 11
+ 00 print_results_ O - pastel-46
0.00 MPI_Finalize 1Process 12
L @ 0.00 TRACING 1 Process 13

1 Process 14
1 Process 15
0O - pastel-47
1Process 16
1Process 17
1Process 18
1Process 19
O - pastel-43
1 Process 20
1process 21

L 1Process 22 _H

o 128

4 Lol

o 1.09e7 (100.00%) 1.09¢7| [0.00 0.00

Selected *0.00 <<phase=>*




Demo - Topology
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Profjling Tools E’”IHI”IHZ] EHEE”E crotf18 =y

[bsolte =] [ownroot percent | [rbsolute
wetric tree | Calltree  Flat view | Systemtree  Topology 0
[ 1.09e7 Visits | [FOo.00 Mpwime | 7
internship 128 Collective synchronizations 100,00 TRACING
! f -0 0 p2p send synchronizations I 01 0.00 Uk
Graal Team [0 0 P2P recv synchronizations 100,00 cfftsl_
I [ 2838 Collective exchange communication: 100.00 cffts2_
- [ 2540 Collective communications s sourct 100.00 cfftz_
- M 254 Collective communications as destina 100.00 checksum_
- 0 P2P send communications [l 100.00 compuite_indexmap_
0 0 P2P recv communications 100,00 compute_initial_conditions_ e
100.00 evolve_
100.00 fft_
-0 0 P2P bytes sent 100.00 fft_init_

F D 0 P2P bytes received

4222.40 Time
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Description:
This pattern refers to the time spent in MPI n-to-n collectives after the first
process has left the operation.

processes
[=]

time

Mote that the time reported by this pattern is not necessarily cormpletely waiting
time since some processes could -- at least theeretically -- still communicate
with each other while others have already finished cornmunicating and exited the
operation.
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High
Bt Wait at N x N Time

Profiling Tools Description:
Collective cormmunication operations that send data from all processes to all
processes (i.e., n-to-n] exhibit an inherent synchronization among all
participants, that is, no process can finish the operation until the last process has
started it. This pattern covers the time spent in n-te-n operatiens until all
processes have reached it. It applies to the MPI calls MPI_Reduce_scatter(],
MPI_allgather(), mpI_allgathers), MP_allreduceld, mpi_alltaalll), MPI_alltaall().

g

: B

R
—

time

Mote that the time reported by this pattern is not necessarily completely waiting
time since some processes could -- at least theoretically -- already communicate
with each other while others have not vet entered the operation.
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Profiling Tools

Description:
Collective cormmunication operations that send data frorm one source process to
all processes (i.e ., 1-to-n) may suffer frorn waiting tirmes if destination processes
enter the operation earlier than the source process, that is, before any data
could have been sent. The pattern refers to the time lost as a result of this
situation. It applies to the MPI calls MPI_Ecast(), MPI_Scatter() and
MPI_Scatten(],

processes
(=1

time
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m Many configuration flags
m Declare buffer size for tracing files

m Configuration file epik.conf



EPIK user instrumentation
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m Finclude “epik_user.h”
m EPIK_.USER_REG(phase,* << phase >> ")
m EPIK_.USER_START (phase)

m EPIK_.USER_END(phase)




Cube3 utilities
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m the command cube3_diff namel.cube name2.cube , creates
a diff.cube file with the difference of both cube files.

m cube3_cut -r ' << phase >>' name.cube creates a cube
with the phase sub-tree.



Pros and Cons

High
Performance
Profiling Tools

m Pros

m Parallel analyzer SCOUT
m Automatic recognition of bottlenecks

m A new release will be available during SC 09 with many
upgrades.

m Very good structure of the output file format.
m Cons

inter
Graal Team

m Limited selective instrumentation
m No Communication Matrix

Conclusion



Overhead comparison of Scalasca and TAU about
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NAS Parallel Benchmarks
Overhead (%)
Benchmark, Class, Cpus TAU Scalasca
FT, C, 32 5.02 2.17
FT, C, 64 55 2.37
FT, C, 128 9.45 8.08
FT, D, 128 1.03 0.79
EP, D, 32 0.29 0.2
EP, D, 64 1.79 1.2
EP, D, 128 3.7 2.82
oo EP, D, 192 5.44 3.8
comparison of DT, B, SH, 192 8.16 35

TAU
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Overhead comparison of Scalasca and TAU about
profiling Il

NAS Parallel Benchmarks
Overhead (%)

Benchmark, Class, Cpus TAU Scalasca
DT, C, BH, 85 0.37 0.18
DT, C, WH, 85 0.97 0.21

LU, C, 32 3.46 1.64
LU, C, 64 451 4.39
LU, C, 128 7.02 3.05
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Thank you for your attention!
Questions?
Merci de votre attention!
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