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/home/ss/xxx/Scalasca/NPB_original/...

ERIRIE D &R

/home/ss/xxx/Scalasca/NPB_original/...
/NPB_Test/...
/NPB_Summary/...
/NPB_Filt/...
/NPB_Trace/...
/NPB_Papi/...
/NPB_Pomp/...
/NPB_User/...
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_ Nas Parallel Benchmarks

1. A—JLTEE
springschoolscalasca.tar.gzZ 71 JL
2. IREBZEHUNR)DERTE (.bashrclzEAN)
export PATH=/home/ss/scalasca/bin:SPATH
3. pinERE
1. sftp, scp’E EZFE>TpiNEriE
S sftp xxxx@pi.ircpi.kobe-u.ac.jp
S put SpringSchoolScalasca.tar.gz
4. A
S ssh xxxx@pi.ircpi.kobe-u.ac.jp
S tar zxvf SpringSchoolScalasca.tar.gz
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_ Nas Parallel Benchmarks

6. JE—Z1ERL
S cd ~/Scalasca
S cp —r NPB_original NPB_test
7. NPB O config 771 ILDETE
S cd ~/Scalasca/NPB_test/config
S cp make.def.template make.def
S cp suite.def.template suite.def
1. suite.def77 A/ ILDIRE
mg A i}
(SDLUTIZIFID)

%
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_ Nas Parallel Benchmarks

7. NPB M config 774 ILDEKXTE
2. make.def77MILDiRE
329TH MPIF77 =f77 > MPIF77 = mpifrtpx

3947 B FMPI_LIB =-L/usr/local/lib —Impi

N
FMPI_LIB = -L/opt/FISVfxlang/1.2.1/lib64

4417 H MPI_INC = -l/usr/local/include
NE

FMPI_INC = -1/opt/FJSVtclang/1.2.1/include/mpi/fujitsu

4947 B FFLAGS = -0

N
FFLAGS = -Kfast,parallel,ocl,openmp

5547 B FLINKFLAGS = -0

N
FLINKFLAGS = -Kfast,parallel,ocl,openmp
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NPB MGOBj»

LJj

<—¢’

S cd ~/Scalasca/NPB_test
S make suite

S cd ~/Scalasca/NPB_test/bin

Sls -l

(PERL=RATRIRED 7 ML DFERR)

- 1T
S pjsub ./run.sh

run.sh.oxxxxx ZFE:R
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- AH®Hands-on

1. RGO R4D
2. BEjInstrumentation
1. Summaryf&4T
2. Z1ILADENA

3. Tracef&#T
4 PAPI’& JUNT=FEHT

3. 3 &) Instrumentation
4. —@J Instrumentation
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X Window System®Di% e

XD ERTE
1. Mac Mountain Lion L[
/Applications/Utilities/Xquartz.app M4V AR—ILENTULVHMHEER
http://xquartz.macosforge.org/landing/
2. Mac Mountain Lion KYBTD/N—I a3 b BRELWN IS

3. Windows
cygwin TX11Z A Ak—)L
XDHERR
S ssh =Y user@pi.ircpi.kobe-u.ac.jp
S xeyes
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_ A< K scalasca

S scalasca

Scalasca 1.4.3

Toolset for scalable performance analysis of large-scale parallel
applications

usage: scalasca [-v][-n] {action}

1. prepare application objects and executable for measurement:

scalasca -instrument <compile-or-link-command> # skin
2. run application under control of measurement system:

scalasca -analyze <application-launch-command> # scan
3. interactively explore measurement analysis report:

scalasca -examine <experiment-archive|report> # square

-v: enable verbose commentary
-n: show actions without taking them
-h: show quick reference guide (only)
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AR skin

S skin

SCALASCA 1.4.3: application instrumenter

usage: skin [-v] [-comp] [-pomp] [-user] <compile-or-link-command>
-comp={all|none]...}: routines to be instrumented by compiler [default: all]

(... custom instrumentation specification depends on compiler)

-pomp: process source files for POMP directives
-user: enable EPIK user instrumentation APl macros in source code
-v: enable verbose commentary when instrumenting

3,
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o LA R scan

$scan (ZAOVRIURTIEEDHLLY)
Scalasca 1.4.3: measurement collection & analysis nexus
usage: scan {options} [launchcmd [launchargs]] target [targetargs]
where {options} may include:
-h  Help: show this brief usage message and exit.
-v Verbose: increase verbosity.

-n  Preview: show command(s) to be launched but don't execute.
-g Quiescent: execution with neither summarization nor tracing.

-s  Summary: enable runtime summarization. [Default]

-t Tracing: enable trace collection and analysis.

-a Analyze: skip measurement to (re-)analyze an existing trace.

-e epik  : Experiment archive to generate and/or analyze.
(overrides default experiment archive)

-f filtfile : File specifying measurement filter.

-I lockfile : File that blocks start of measurement.

-m metrics : Metric specification for measurement.
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- HEARIEA< R square

S square

SCALASCA 1.4.3: analysis report explorer

usage: square [-v] [-s] [-f filtfile] [-F] <experiment archive | cube file>

-F

: Force remapping of already existing reports

-f filtfile : Use specified filter file when doing scoring

=S
-V

: Skip display and output textual score report
: Enable verbose mode

RIKEN AICS HPC Spring School




WX 115 Instrumentation Summaryf#H

EATGEE?
o FITRMIBICT7IVT— a0 DEEFEHEZELIZLY
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EE7)] Instlllmentation SummaryfE#HT (HEDR)

S cd ~/Scalasca

S cp —r NPB_test NPB_Summary

S cd NPB_Summary

S make clean (R ETELDZFHIR)
S cd bin

Srm—-fmg* (FELZLDZHIFR)
Scd../MG

(TT 43 TMakefile 771 ILEHRE)

/1317 B ${FLINK} )
sk\il; ${FLINK}
1617 B ${FCOMPILE}
\_ sk\il;l ${FCOMPILE} Y,
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H#) Instrumentation
Summaryf##Hr (instrumentation)

<—J’

S cd ~/Scalasca/NPB_Summary
S make suite

S cd bin
Sls— (fERL=T71ILZHER
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H#h Instrumentation

Summaryf## (measurement)
S -

mun.sh77'f)b§ﬁ$) \
LTD1TZEaAANIT S
mpiexec -n 4 ./mg.A.4

UTD#ENT

#. /home/ss/scalasca/Env_scalasca

#export SCAN_ANALYZE OPTS="-j -s“

Qscan —e epik_summary mpiexec —n 4 ./mg.Ay

S pjsub ./run.sh
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B Instrumentation

Summaryf#Hr (b

<—¢I

# cd ~/Scalasca/NPB_Summary/bin
# square ./epik_summary

Ele Display Jopology Help

|Abso|ute | |Ab50|ute =] |Ab50|ute |
Metric tree | Call tree | Flat view ' BoxPlot  Fujitsu FJMPI Topology |4|>
&+ [ 0.00 Time =l | = 0.05 maIN_ 1] =]
66.75 Execution [ 0.00 MPL_Init
1.28 MPI [ 0.00 MPI_Barrier

0.03 Overhead
- W 8.87e4 Visits
&+ [ 24 Synchronizations
+ [ttt s b CEE(W)
B (] 0 Point-to-point
[0 1.32e4 sends
[0 1.32e4 Receives
& [ 384 Collective
&= [ 0 Bytes transferred
B+ [J 0 Point-to-point
|:|:l 1.86e8 Sent
[ 1.86e9 Received
B+ [l 3.33e4 Collective
& [ 0.00 Computational imbalance
[ 0.06 Overload
O 0.06 Underload

o

0.00 66.75 (98.08%) 68.06

] 0.00 MPI_Bcast
0.00 setup_
0.22 zero3_

++ [ 3.28 zran3_

0.09 norm2u3_

[ 16.03 resid_

= [ 0.01 mg3p_

BF @ 4.77 rprj3_

& W 0.02 comm3_
[ 0.72 ready_
[ 011 give3_
[ 0.06 take3

[ 015 zero3_

B+ [ 16.89 psinv_

B+ [d6.13 interp_

B[ 1823 resid_

— [ 0.00 MPI_Reduce

&[] 0.00 MPI_Finalize

o o

0.00 16.89 (25.31%)

66.75 (0.00 16.89 (100.00%) 16.89

é
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H#h Instrumentation
Summary CTOFEMr

CUBEMIE1E
e V)—DEMHH BRRIIFOUEIRX M EEELGLY)
« BIZKAHIRMDEE
* metric tree
o ALIHRRRR, WB{S[EIZK,
« BIELEEDEEG
o NIVT(FUTFAVRFAVN) DERTR
e call tree
« ZEABDETERME, &
¢ Y—ROA—KRR
e &% (ex. MPI_Wait)
System tree

e IRITTHDRT
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File Display Topelogy Help

Weak scaling®ilk

IAbsqute =] IAbsqute IAbsolute =]
Metric tree | Call tree | Flat view | System tree | Box Plot * | |
& 0 0.00 Time - [ 0.01 MAIN__ || | =20 - K Computer

9.88 Execution
0.54 MPI
0.14 Overhead
7.85e4 Visits
24 synchronizations
9.40e8 Bytes transfe
0.07 Computational ir

o

0.00 9.88(9350%) 1057

e EE R LT AR (W)

%

E

i [ 0.00 MPI_Init

class: B, 4 procs
class: C, 32 procs
class: D, 256 procs
class: E, 2048 procs

resid_BE# Tldweak scale THEEEIR T (F74ELD

2014/3/7

I O 0.00 MPI_Barrier
I [0 0.00 MPI_Bcast

e+ [d 0.55 s02-008
[ 055 s02-011
[ 055 s502-010

= ()

- I 0.00 setup_ FEile Display Topelogy Help
- Mozl 29:23 |Absolute | |Absolute =] |Absolute =]
28 . 0.01 norm2u3 Metric tree | Call tree | Flat view System tree | Box PIotJ_l
B+ [ 2.21 resid_ = (1 0.00 Time = [ 0.02 MAIN__ 3. @ Computer
£+ I 0.01 mg3p_ 79.21 Execution EF [ 0.00 MPI_Init D 55 w02-020
= 0.91 rprj3_ 6.74 MPI I [J 0.00 MPI_Barrier U'55 w05-024 |te ration 2 511‘-5
0.02:zero] [ 11.18 Overhead ~ ] 0.00 MP|_Bcast M 0.55 w5-027 -2 1R
& 249 psinv_ | - [l 6.80e5 Visits - B 0.00 setup gjja pisplay Topology He|p -
O 1.21 interp, 192 Synchromzatlonc - @ 164 zero3
BRI 219 resid. | o fepsas oo s LTEME(W) © 1an3. |Abso|ute IAbsqute IAbsqute
0.24 co | it M 7.52e9 Bytes transfe I8 0.10 norm? Metric tree | Call tree I Flat view | =m tree | Box Plot
- 0.00 MPI_RgdL 0.64 Computational ir [ 17.68 resic 7 0.00 Time J 066 MAN
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q | a5l O 2430.44 MPI [ 0.00 MPI_Barrier
- o 19.93 pr [ 1085.18 Overheac E E? t?? MPl_Bcast
200 219 (22.16%) O 9.77 inte L g}itez‘f"f:‘ti File Display Topelogy Help
2 -Zzor; 41> EPZE |Absolute x| |Absolute
[+]
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H#h Instrumentation

FilterdDfE 7
- —

(ZEIOMGIIBFIEL TEETIEHBYFEAN, o)

EATGEE?

o SummaryfEHT TAERZFERFEFTEFL=<E0

o F—I\NYRHPKRELLGYSFESHEREZ AN

o« BTHTLATracefZ#Hr TScalascaDFIRIZUD -5
o AIRVAL—RDEETIE34GBET
« HEIVIDRL—RNYITF7HAXIL85GBET
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- FilterdfivJj

S cd ~/Scalasca
S cp —r NPB_Summary NPB_Filter
S cd NPB_Filter/bin/epik_summary
S square —s ./

S cat epik.score

5l Z [Lresid_BA%K, ready BE%L, take3 BAEICDWVTIIFL—RIBHRIIDHELZWNGE
LI D &KS%iscalascafit 7 74 ILEVERL

S cat scalasca.filt

resid _

ready

take3

/(run.shx#mEE) )
o LUTDITZIAVKC

scan mpiexec -n 4 ./mg.A.4

o« LITD#ESNT

\_ #scan —f scalasca.filt —e epik_filter mpiexec -n 4 ./mg.A.4 ) ,‘§
Q
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H#h Instrumentation

Tracefi#br

S —

EATGEE?

o JAILATELILEWMERZIGIEWEIIZLE-R, B
EFbBARNL—avOREEMEHET S

. 5%15?#152-&l/—va*/(:cl:érl-ih)l/*‘ybéﬁo
(
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H#h Instrumentation

Tracef@#r (HE4H, instrumentation)
S -

S cd ~/Scalasca

S cp —r NPB_Summary NPB_Auto

S cd NPB_Auto

S make clean

S cd bin

S rm —fr epik_*
(BITI774I)LIESummaryfBHrERCHDZEFEINVET)

((run.shE4RE) )
e LITDITZIAAUNC

scan —f scalasca.filt —e epik_filter mpiexec -n 4 ./mg.A.4

o LUTO#EHT

\ #scan -t —e epik_auto mpiexec -n 4 ./mg.A.4 / é
Q
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B Instrumentation

Tracefi##t (measurement, Z%7%)
ada _

S cd ~/Scalasca/NPB_Auto/bin

(MGIEX T4 AT EELLIELDTOITEEA)
S pjsub ./run.sh

S square ./epik_auto

File Display JTopology Help

IAbsqute LI IAbSDIute LI IAbSDIute
Metric tree I

-

call tree | Flat view | se | BoxPlot  Fujitsu FJMPI Topology | 4] »
E+ [ 0.00 Time =l | = 0O o mMaun__ =1 ]
66.78 Execution B [ © MPI_Init

1.08 MPI

0.05 Overhead

- 8 87e4 Visits

E23 24 Synchronizations

T+ Lo gonitrasiEson s T s (wW) 1 zran3_
L1 0 Point-to-point
= [ 1.23e4 Sends

L 859 Late Receivers 1o mg3p_

[ 1.32e4 Receives

384 Collective

= [ 0 Bytes transferred

3.73e9 Point-to-point

3.33e4 Collective

38 0.11 Computational imbalance

- O o MPI_Barrier
- [ o MPI_Bcast

258 psinw_
0 interp_
262 resid_

=1 _l_I = _l_I e
) 859 (3.21%) 2.68e4| [0 279 (32.48%) 259| [o 279 (100.00%) 279




H#h Instrumentation

__ Tracef#Hr (Féa &EHT)

<—¢,

CUBEMDE/E

e metric tree
e Late Sender’i&E D IFHRFEIZIER
o NLT (A UTFAURFXAAN) DERR
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 Traceff 7 (7 & )

<—¢’

(BIEL T ZHERS)

2014/3/7

RYRRRYREHDITS
%/ I‘o)/,~§H#FEﬁ
L1_t/£ii§®tt

DHEER

RIKEN AICS HPC Spring School
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H#h Instrumentation

 PAPT& i fithi

————
EATTEE?
LTDOEIEN—IDTTHOADEER-L\EE
FyyazR
"TLB= A
FE N A ER R
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PAPTz o7 b

(instrumentation, measurement)
B EEN———

S cd ~/Scalasca

S cp —r NPB_Summary NPB_Papi
S c¢d NPB_Papi/bin

S rm —fr epik*

@n.sh??’f)lﬁ'fﬁ%)

LUTDaArAVNEST

#/0pt/FISVXosPA/bin/xospastop (FR<EPAREREZ IE6H B)
#scan —t—m L1_MISS....

LITZaAVKC

scan -t —e epik_auto mpiexec-n 4 ./mg.A.4

\

J

S pjsub ./run.sh

S square ./epik_papi

RIKEN AICS HPC Spring School




- PAPIZ 7 fi# b

<—¢I

Metric treelZ

+L1_MISS

L1 1_MISS
HBE-mATLarTHRELELOMAERT

Bl T T ZfERR

L1_MISSHYZ L \BE Sk >resid_, psinv_, ready , give3_, take3_
L1 | MISSHYZ LNBEE>rprj3_, psinv_, interp_, resid_
FLOATING_POINTAZ LNEEEE>zran3_, resid_, rprj3_, psinv_

scanD-mA T LAV I EARELLDIILUT D I7AMILESHE
/home/scalasca/doc/papi_avail.txt

=1L, =Lz T7ADUAMNEAHY, NyT42 T LEWNEDELREIBFIZHARGNDS,
(SPARC6ATM VIIIfx Extensions p304,305% 5 E8)

’@
=
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8 83 POMP User Instrumentation
: e ———————

EATRES?

« BEj Instrumentation TEKHT 555
e JOUSLD—EDEEMETTTLI-WNEE
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B3 POMP User Instrumentation

S cd ~/Scalasca

S cp —r NPB_Summary NPB_Pomp

S cd ~/Scalasca/NPB_Pomp/MG
(mgfZFFENTDAURRILAUE)

2014/3/7

rpi3 T IL—F o DIL—TE D DEFEME L=\ EE DI
(911THHT1=Y)
IPOMPS INST INIT ! mainZ B4 S AlZ1[EFE 1+

(8244TH &H1=Y)
IPOMPS INST BEGIN(rprj3_loop)

(8574TB H71=Y)
IPOMPS INST END(rprj3_loop)

EITIX Rk
S cd ~/Scalasca/NPB_Pomp

RIKEN AICS HPC Spring School
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W1 7% EPIK User Instrumentation

EATLEE?

e BHEIWOFEBE T Instrumentation [CRERT BHIEE
e JOUSLD—EDEMESITTLIZWNMGE
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S cd ~/Scalasca

S cp —r NPB_Summary NPB_User
S cd NPB_User/bin

S rm —fr (runmg_*.sh L9V Bl ER)
Scd..

S make clean

S cd MG

S mv mg.f mg.F (CPPZ @9 1=&)

(" (MakefileZ#REE)
”mg.f” % ”mg.F” ‘:%E
“skin” % “skin —user” [ZZ£ &

\-comp=none€’3(')'%>

~

B &instrumentation ML ELLITNIL .0 T7A ILIEREFIC

J

RIKEN AICS HPC Spring School
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F#h EPIK User Instrumentation
Instrumentation

— <—J’

mg.F 771 ILDIRE

54{TE®HT=YIZLLTZEM
#include "/home/ss/Scalasca/include/fe/epik_user.inc”
(MakefilelZ 7-1” A7 L3> TT4LOMIEBELTEELEETA)

subroutine mg3P(u,v,r,a,c,n1,n2,n3,k)
EPIK_FUNC_REG(“func_mg3P”)

EPIK_USER_REG(r_namel,’iter_loop”)
EPIK_USER_REG(r_name2,”iter_loop_4call”)

RIKEN AICS HPC Spring School




F#h EPIK User Instrumentation

Instrumentation
<¢

me.F I7 AL DIRES D=

EPIK_FUNC_START()

EPIK_USER_START(r_namel)

do k=1b+1, It-1
j=k-1
EPIK_USER_START(r_name2)
call zero3(u(ir(k)),m1(k),m2(k),m3(k))
call interp(u(ir(j)),m1(j),m2(j),m3(j),u(ir(k)),m1(k),m2(k),m3(k),k)
call resid(u(ir(k)),r(ir(k)),r(ir(k)),m1(k),m2(k),m3(k),a,k)
call psinv(r(ir(k)),u(ir(k)),m1(k),m2(k),m3(k),c,k)
EPIK_USER_END(r_name?2)

enddo

EPIK_USER_END(r_namel)

EPIK_FUNC_END()

return
end I
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EPIK User Instrumentation

Fortran

#include " /home/.../epik_user.inc"
void foo() {

EPIK_FUNC_START();

if (...){
EPIK_FUNC_END();
return;

} else {
EPIK_USER_REG(r_name,"region");
EPIK_USER_START(r_name);

EPIK_USER_END(r_name);
}

EPIK_FUNC_END();
return;

#include “/home/.../epik_user.inc"

subroutine bar()
EPIK_FUNC_REG("bar")
EPIK_USER_REG(r_name, "region")

EPIK_FUNC_START()

if (...) then
EPIK_FUNC_END()
return

else
EPIK_USER_START(r_name)

EPIK_USER_END(r_name)
endif

EPIK_FUNC_END()
return
end subroutine bar
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