R PARIRIEHEAE D F A



Tuning

 List of Messages by Compiler (Compile List)

« FaZPATRItRIL#EEE (Excel)
(Precision PA Visibility Function)



List of Messages by Compiler
(Compile List)

F90 = mpifrtpx
FOOOPTFLAGS= -Kfast,openmp -0t
FOOFLAGS = $(FOOOPTFLAGS)

. -Qt
— List of Messages by Compiler (Compile List)
— *.Ist
— Fortran Only

* In C, “-Qt" is not avilable
— Please use “-Nsrc”
— Displayed on screen



Current version of C/C++ compiler
can produce list of messages

Fortran/C/C++

-NIst=p ZBEDZEILTEHR (TIHIF)
-NIst=t FFHlZZBELIFH

Fortran ONLY

-NIst=a AAIDREEEHR

~NIst=d REEDEIEIR

~-NIst=i €1 2OI—FEINF=274)LDTATSLI)X
BEUVAVIIL—FI7AILE—E

-NIst=m BEIHEDK R ZE0penVPFERXIZE >TREL
R 7Aa5S5 LHEA

-NIst=x AHHLUXESDIHESRFHR




Info in *.Ist

(line-no.)(nest)(optimize)

1 subroutine sub(a, b, n)

-, real*§

AR

B
Jjn

Procedure information

\ <<< Loop-iifo
doi=1,n

Lines :6
Statements . 6
Stack(byte): 64
Prefetch num: 0

oop-information Start >
<<< [PARALLELIZATION]

<<< Standard iteration count: 800
<<< [OPTIMIZATION]

SOFTWARE PIPELINI

nd >>>

a(i)=b(i)+b(i+1)+b(i+2)
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(IW—TBE. L —TZHE)
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SIMD Information

/7 DOIL—T DSIMD{L 1§ R
v :SIMDitEhi=

(line-no.)(nest)(optimize) m : SIMDIEEn1-EB A ESIMDIEEhEh-1-BA %S
s :SIMDiLEhizh ot
Z A :SIMDIE X &R T

<<< Logp-information Start >>> SIMDILEh 1=

PTIMIZATIO

RIXOSIMDILI¥H

v :SIMD{LTT&E
enddo m :SIMDIE AT REL S & SIMDIL F AT RER BB 2 & T
s :SIMD{EFwT&E
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Automatic Parallelization

(line-no.)(nest)(optimize)

<<< Loop-information Start

[OPTIMIZATION]
SIMD

17 1 Vv doi=1,n
18 1 Vv a(i)=cnst
19 1 Vv enddo

DOIL—T D F{Lig
pp : #FEEh iz
m :#FeEhi-BaefeshEho-BaEa8T
s AFHEEhGEh o1
ZH LI RTEL

<<< Loop-information End >>>
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Z74I)L(FX10L)

e YZ=a))L

— [opt/FJSVixlang/1.2.1/manual/japanese/Tool/Profiler_User
Guide.pdf

« Excel~¥/-0O
— lopt/FJSVixlang/1.2.1/misc/CPUPA/FSDT_CPUPA . .xIsm



OMP-3

3.5 FEZAPATR{LH#EE (Excel) (1/4)
(Precision PA Visibility Function)

Inserting Call’s, Compile & Run

call start_collection ( “CG” ) start_collection ( “CG” );
S1_TIME= MPI Wtime () S1_TIME= MPI Wtime() ;
E1_TIME= MPI_Wtime 0  E1_TIME= MPI_Wtime O :
call stop_collection ( “CG” ) stop_collection ( “CG” );

» Detailed profile between “start_collection” and
“stop collection” can be obtained.

* You can specify multiple segments in the program



OMP-3

3.5 FRHEPARRIL AL (Excel) (2/4)
(Precision PA Visibility Function)

Collecting Performance Data: 7X Exec’s
Directories: pal~pa7, -Hpa=1~7

#!/bin/sh #!/bin/sh

#PIM -L “node=1" #PJIM -L “node=1"

#PIUM -L “elapse=00:15:00" #PJM -L “elapse=00:15:00"
#PUM -L “rscgrp=smal|” #PJIM -L “rscgrp=smal |”
#PUM —j #PUM -

#PIM -0 “a. Ist” #PIM -0 “a. Ist”

#PJM —mpi “proc=16"
export OMP_NUM_THREADS=16

fapp -C -d pal -Hpa=1 . /sol export OMP_NUM_THREADS=16

fapp -C -d pa2 -Hpa=2 . /sol fapp -C -d pal -Hpa=1 mpiexec . /sol
fapp -C -d pa3 -Hpa=3 . /sol fapp -C -d pa2 -Hpa=2 mpiexec . /sol
fapp -C -d pa4 -Hpa=4 . /sol fapp -C -d pa3 -Hpa=3 mpiexec ./sol
fapp -C -d pab -Hpa=b . /sol fapp -C -d pa4 -Hpa=4 mpiexec . /sol
fapp -C -d pa6 -Hpa=6 . /sol fapp -C —-d pab -Hpa=b mpiexec . /sol
fapp -C —-d pa7 -Hpa=7 . /sol fapp -C —-d pa6 -Hpa=6 mpiexec ./sol

/home/S11502/nakajima/gp.-sh fapp —C -d pa7 —Hpa=7 mpiexec . /sol
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3.5 FEZAPATfR{LH#EE (Excel) (3/4)
(Precision PA Visibility Function)

Performance Analysis: Transformation

/home/S11502/nakajima/file.sh

>$ ./file.sh
>$ Is —1 ~/output _prof *_csv

fapppx -A -d pal -o ~/output_prof 1.csv -tcsv —Hpa
fapppx -A -d pa2 -o "/output_prof 2.csv -tcsv —Hpa
fapppx -A -d pa3 -o ~/output_prof 3.csv -tcsv —Hpa
fapppx -A -d pa4 -o ~/output_prof 4.csv -tcsv —Hpa
fapppx -A -d pab -o "/output_prof b.csv -tcsv —Hpa
fapppx -A -d pa6 -o ~/output_prof 6.csv -tcsv —Hpa
fapppx -A -d pa7 -o ~/output_prof _7.csv -tcsv —Hpa
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3.5 FEZPAR] {4 EE (Excel) (4/4)

(Precision PA Visibility Function)
Copy the files & Excel to your PC

>$ cd <$cur>

copy FSDT CPUPA.xIsm to <$cur>

>$ scp susl5XX@pi.ircpi.kobe-u.ac.jp:~/output prof * .

start Excel

MFLOPS
Memory Throughput (GB/s)
Instruction./ a5 &



Programs
Spring School® 7045 L

Coece | sy

sol10 Original (L1-sol on PC)
sol20 CM Reordering

CM Reordering + Remedy-2

S0l2x for Cache Thrashing



sol10: Original (L1-sol) (C)

pol_gen

OLDtoNEW = (int %) allocate_vector (sizeof (int), ICELTOT) ;
NEWtoOLD = (int %) allocate vector (sizeof (int), ICELTOT) ;

for (i=0; i<ICELTOT; i++) {
OLDtoNEW[i]= i+1;
\ NEWtoOLD[il= i+1;

solver PGCG

N3= N;
W = (double **x)mal loc (sizeof (double *)%*4);
for (i=0; i<4; i++) {
WLi] = (double *)mal loc (sizeof (double)*N3) ;

14



s0l20: +CM reordering (C)

poi_gen

OLDtoNEW = (int %) allocate_vector (sizeof (int), ICELTOT) ;
NEWtoOLD = (int %) allocate vector (sizeof (int), ICELTOT) ;

RCM(ICELTOT, NL, NU, INL, IAL, INU, IAU,
&NCOLORtot, COLORindex, NEWtoOLD, OLDtoNEW) ;

solver PGCG

N3= N;
W = (double **x)mal loc (sizeof (double *)%*4);
for (i=0; i<4; i++) {
WLi] = (double *)mal loc (sizeof (double)*N3) ;

15



16

sol2x: +CM reordering + Remedy-2

(C)

OLDtoNEW = (int *) allocate vector (sizeof (int), ICELTOT) ;
NEWtoOLD = (int %) allocate_vector (sizeof (int), ICELTOT) ;

RCM(ICELTOT, NL, NU, INL, IAL, INU, IAU,
&NCOLORtot, COLORindex, NEWtoOLD, OLDtoNEW) ;

solver PGCG

N3= N+N2; N2=128
W = (double **)mal loc (sizeof (double *)%*4) ;

T R e
W[i] = (double *)mal loc(sizeof (double)*N3) ;



sol10: Original (L1-sol) (F)

pol_gen
al locate (OLDtoNEW (ICELTOT), NEWtoOLD (ICELTOT))
do i= 1, IGELTOT

OLDtoNEW (i) = i

NEWtoOLD (i)= i
enddo

solver PCG
al locate (W(N, 4))

17



s0l20: +CM reordering (C)

poi_gen
al locate (OLDtoNEW (ICELTOT), NEWtoOLD (ICELTOT))
call RCM (ICELTOT, NL, NU, INL, IAL, INU, IAU, &

NCOLORtot, COLORindex, NEWtoOLD, OLDtoNEW)

solver PGCG
allocate (W(N, 4))

18
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sol2x: +CM reordering + Remedy-2

(F)

pol_gen
al locate (OLDtoNEW (ICELTOT), NEWtoOLD (ICELTOT))
call RCM (ICELTOT, NL, NU, INL, IAL, INU, IAU, &

NCOLORtot, COLORindex, NEWtoOLD, OLDtoNEW)

solver PCG
allocate (W(N+N2, 4)) N2=128




20

NX=NY=NZ=128 NX=NY=NZ=129
2,097,152 meshes | 2,146,689 meshes

sol10
(original)

sol20
(CM)

Sol2x

(CM+
Remedy-2)

Results

Fortran

Load/Store= Load/Store=
8.28x1010 8.53x1010
19.50 sec. 9.15 sec.

24 .11 GB/sec 52.98 GB/sec

13.59 % 3.97 %
10.15 sec. 9.44 sec.
45.60 GB/sec 50.64 GB/sec
565 % 411 %
9.69 sec. 9.54 sec.
47.77 GB/sec 50.12 GB/sec
4.20 % 411 %
C (N=1283) « Comp. Time

 s0I10: 20.03 sec. - Memory Throughput
* s0I120: 13.72  L1D Miss Ratio
« sol2x: 10.05 (to Load/Store)



