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1t S{E DR

St
| {T5IR70I54 SX-ACE 1core®E{TESRIIE#114.8%8

implicit real(8)(a-h,0-2) Matrix Size = 15360
parameter ( n=15360 ) Execution Time = 114.876 sec A(n,n) =  0.153600000000000D+05
real(8) a(n,n),b(n,n),c(n,n)
real(4) etime,cp1(2),cp2(2),t1,t2,t3 *lolk - Program Information sk
doj=1,n Real Time (sec) : 114. 830190
doi=1,n User Time (sec) ; 114. 820321
a(i,j) = 0.0d0 Sys Time (sec) ; 0. 005606
b(i,j) = n+1-max(i,j) Vector Time (sec) : 114. 820061
c(i,j) = n+1-max(i,j) Inst. Count : 56231275741
enddo V. Inst. Count ; 35849130439
enddo V. Element Count : 9175961813328
write(6,50) ' Matrix Size =',n V. Load Element Count : 170106224680
50 format(1x,a,i5) FLOP Count : 1247757312103
tl=etime(cpl) MOPS : 80093. 348273
doj=1,n MFLOPS : 63122. 601026
do k=1,n A. V. Length ; 255. 960513
doi=1,n V. Op. Ratio (%) : 99. 778367
a(i,j)=a(i,j)+b(i,k)*c(k,j) Memory Size (MB) : 5568. 031250
end do MIPS : 489. 732786
end do [-Cache (sec) : 0. 000232
end do 0-Cache (sec) : 0. 000377
t2=etime(cp2) Bank Conflict Time
t3=cp2(1)-cp1(l) CPU Port Conf. (sec) : 0. 000000
write(6,60) ' Execution Time ="',t2,' sec',’ A(n,n) ="',a(n,n) Memory Network Conf. (sec) : 1. 095781
60 format(1x,a,f10.3,a,1x,a,d24.15) ADB Hit Element Ratio (%) : 0. 000000
stop o
end EHDcoreZAVLBC L TRITIRME

EimIaIehH el
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1t S{E DR
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HPF&F

| HPF(High Performance Fortran)&ld ?

> Fortran®A A VR R ERITILRTHFETU T OREZEETS

o ERRMILIZELRAIINEBOERENZ, XF, HRBEAHIHFET
{LERRE)

o SEAE R (Fortran+AXMER DGR

o L1 —vI3MiHLHHETRECREDOFHIMH, SBaMicMPIZRIAL 7
Fa1—=J%)
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ST E D7D B L{ER

E(E
| F—aEBYELYTEBELHD

=
a N\ [~
A AEY
EIIER
& \
@:ﬁ real a(100),b(100) _
pN— / do i=1,99 J—F \
/£ ) S sEnRRET AR ENBS
NEEHMETZNELNHD | | 19D 7 oeARl
iE3l{L - 012 5348
b(100)
do >
real a(1:50),b(1:50) 1 99 real a(51:100),b(51:100)
do i=1,50 | bs1) | do i=51,99
a(i) = b(i)+b(i+1) b(1:50) b(STA00)| | (i) = biy+b(i+1)
enddo enddo
d o> do >
1 50 51 99
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HPFEMPI

| HPFIZ, 28857095 LARKEND3IDNOF/E
D #R7OtyIADTF—20REERE(TVEL D)
2 7oty HApiL - Wiko 418
Q EHTOYYREOEENIZEDEA

M55, Q&R %zHENIL

MPI  HPF
DF—2n5EECE FE8 FuH
it HqE - WL ) 5348 FE) | BE
QuE(FWIBDIEA FE | HE

*<MPI(Message Passing Interface)
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HPFEMPI

| 1,000fTEEOREBITI—ROIMILIC LB LB

SX-ACE/4Core SX-ACE/64Core

AUV FNa—-F  $1,0001F 1,866F

MPI{Ea—F INTFETHESIE 6778
¥I580fTMEM - BIENHE

HPF{Ea—K $1401TDEMDH 694%

| EEBO-kiEd, 2HEVWTOJFLEIEGEM TMPHEI—RELEL T
GEDLEWIESIFIREERT HIEHT]EE.
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AV INT IV -EiTave R

| HPFZRJZ L0251l

sxhpf -Mlist2 [A#F>3r] V—RIT7(IL4

X AT ravldsxfooL k.
¥ -Mlist2: MiFU{LIE IRV AP EIRENT DA T3 (HER)

| HPF7AJ 3 LAMORT(MPI7AJF LERIL)

mpirun -nn [/—F#] -np [EMPI7OR#] O—FED21—ILE

F1=1&

mpirun -nn [/—F#] -nnp [/—F&FYOMPITOEAH] O—FED1—IL4A
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KITAZVT MG

| 32mpi 4smpD P37 %32/ —RTRITTIEDRV) Tl

#!/bin/csh
#PBS —q ACE
#PBS -T mpisx
#PBS -b 32

#PBS -N Test_Job

cd $PBS_O_WORKDIR

mpirun —-nn 32 —-nnp

#PBS -v F_RSVTASK=4

#PBS -1 cpunum_job=4, memsz_job=60GB, elapstim_req=20:00:00

| 237952—%

NQS I A T2 3> (#PBSTHESE)

-q PaTUSRBERE

-T SXMFMPI/HPFUad THHLEES

-b R/ —FHEEE

-l {EFACPU%. ZiBEM . AEUREOHE

- 0 BEIS—HNEFEHNLALI7TANAENT D
-N UaJ£EEE

-V (RfTTH2TO/—RIHLTC) BEERERETS

F_RSVTASK=4%3%E1T9 52 TH/—FIZHLTERET S

$PBS_O_WORKDIR: 37 R4 TrEqgsubLizT1L I~

2a795& | 70tA¥ XEVEE FMAAE
DBG 32 480GB
ACE 1024 15TB A
myACE 4x5H/—K¥ | 60GBx&H/—K# et

M http:/Mmww.hpc.cmc.osaka-u.ac.jp/system/manual/sx-ace/jobclass_sxace/ S g
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2. HPFOE A HE

JotybDEREEET D PROCESSORS#5 TR X

BEAZE D ENT B DISTRIBUTE$§ R

5L A EETH S &% AR T 5 | INDEPENDENTHE R X
(AT ar]

* EX R HIETE: NEWET
o K5t Z #45 % : REDUCTIONEf

RIT70tvHEEET S

ON{ERIEX
(AT 3]
¢ BIEAEFBHR: LOCALER
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PROCESSORS}ERY

| 70ty DEREEETS
IHPF$ PROCESSORS P(N) IHPF$ PROCESSORS P(N,M)

P
Z

3

B TotyFiER; %EE?’%(EE?IJODE;&W%)

PROCESSORS /7t FFR,...), n2(_LE FPFE,...), .

q:#ﬁ& l7 EI_PZ J("T%%E‘Z@é%gfliiﬂﬂ%7 Oyt EMEE N, HPFISX V2 TIE T Ot R &

032 7 B8 #inumber_of processors() &AL T. FRI S LEEEETIZ, 70
tyHMEETEICRET A ELATEE

15']: IHPF$ PROCESSORS P(number_of processors())

AT HE RITRHOTOCREM L, WERNEEITRET S

%<{MD15E . PROCESSORSHE R X DIEEZ AL THHRFHEEL

Page 15



2. HPFOE A HE

JOotybDEBEEET D PROCESSORS#5 T X

BEHZE 78T B DISTRIBUTE}E R X

5L A EETH S &% AR T 5 | INDEPENDENTHE R X
(AT ar]

* EX R HIETE: NEWET
o K5t Z #45 % : REDUCTIONEf

RIT70tvHEEET S

ON{ERIEX
(AT 3]
¢ BIEAEFBHR: LOCALER
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DISTRIBUTE}RRIZ(1)

| EBIlo70tvHERANTY7Hik @M EBETS
EC | J0tyHiER

DISTRBUTEE R . O
o———— STHTS
YT BT B) d)

;. B 270wy R ) LIZHET S
& 1DDEFI D5 ER([ [N IL A RE AT EE)
DISTRIBUTE {1(43&% A i%,...) [ONTO p ]
S EHDERF D58 NI HBEFT BE)
DISTRIBUTE (5884 :%,..) [ONTO p]::t1, t2,...

PN . 5iam0 5 H AR E AT

BLOCK. *. GEN_BLOCK. CYCLIC. INDIRECT
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DISTRIBUTE}ERN (2) BLOCKZ &Y

| ERLRNEREISICHHTS
oRHT7OVVIR= (EHRFRE-1)/ 7Oty Y + 1
®BLOCK(m)DIEBICEWIMERI DDA LS FT HE

ZEed BEAERICHLTH— T, IRESBAZMESIZET S

. IHPF$ PROCESSORS P(4)
REALA(19)
IHPF$ DISTRIBUTE A(BLOCK) ONTO P

6 16
/ 17
8 18
9 19
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DISTRIBUTEIRTRY (3) GEN_BLOCK#% &4
| EEL BRI ERERNSICAMTS

iched ERICHTAARNTVANTHESIBEAICET S
Ml

IHPF$ PROCESSORS P(4)
REAL A(19)
INTEGER, PARAMETER:: M(4)=(/6,3,5,5/)
IHPF$ DISTRIBUTE A(GEN_BLOCK(M)) ONTO P
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FREIRFATO|8DvvE Y

| EBIERBIB DT YELJ IS I BT hE

M

IHPF$ PROCESSORS P(4) E5|8A | P(1)

IHPF$ DISTRIBUTE A(BLOCK,*) ONTO P P(2)
INTEGER A(N,N) P(3)
CALL SUB(A\N) P(4)
END SUBMDMEH, uﬁl Isushu‘g@EUH%
SUBROUTINE SUB(A,N) IR E|£A

IHPF$ PROCESSORS P(4)

IHPF$ DISTRIBUTE A(*,BLOCK) ONTO P IR
INTEGER A(N,N) anoon

K5I HMERBIBDPVE THREDIBS

S FIEDMHHLE - RYBFICENENBEMISEENEET H(SEH2ME)
oI HHLEFIE. EFIMDIVEL T EREIFEEHLEDD
oRYKFIX. REIBDIYEL T EESIBMDIYELT IR =80
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2. HPFOE A HE

Tty DEREEET D PROCESSORS#5 T X

BeAZ 7 EY 5 DISTRIBUTE$§ R

A 5L A EETdH S &% AR T 5 | INDEPENDENT$E R X
(AT ar]

o EE L HIEE: NEWES
& S T Z $35F: REDUCTIONER

770ty Y EEET D

ON{ERIEX
(AT 3]
¢ BIEAEFBHR: LOCALER
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INDEPENDENT#§ R (1)

| BEEOIN—THAFIRITTERCEE, AV NIIITHAD
IHPF$ INDEPENDENT
—DOI[=1,N
A()=B(}+C()
——END DO

23K (RIEEEaTEE)

INDEPENDENT [ NEW(Z#% ,..)] [, REDUCTION(Z%%,...)

A7a&LT. Ll'Fd)Z’.)?b‘?aE_Iau

MHUE TESIZEI DD LT O/ (SHEFIE TELE LN EHIE LT
=Bl )L — T FITiEE T IE LU (B<DB4A . INDEPENDENTHE R 4L
TH AVNATH BRI HE AT REEZHITE TES)
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INDEPENDENT#§RX(2)

| I TELLOIN—T O (RITIEFICEVERHEDLZIER)
OHBFBLTCEREIN/-BERL2MthDEELTER -FHIIEILILEET
¥3(F—2K%=F)
0ZNLSEIV—TICIZINDEPENDENTIR R XIS ETCELV\FEET IERRA
FEi3)

DO1=2N A(2) = A2) + A(1) K77

A()=A(1)+A(1-1) S
END DO A(B)%NZ) EREI-RA
DO | = 1,N-1 A1) = A1) +A(2) , _

A()=A(I)+A(1+1) %ggi- oz
END DO A(2) =A(2) + A(3) AR
DOI=1N S=A(1) .

IF (A(1)>0) S=A(]) | %ngii
END DO S = A(2) et
bO1=1N JL—T MR

JL—FTHDSTOPX

IF (A(1)>0) STOP o : RPTERITNEHLT

END DO NTIBRORUEL  Crsaetnsn
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INDEPENDENT#§77" X (3) REDUCTIONEf(1)

SETETR BB DESZ. EDIEFTETLTEER N (B
BIZIX)RECICHRBEHE

e | E£E5HETE A 4T5)L—JIZINDEPENDENTIE R X ZIEET A5 S
RE DTN | 45 (AR CH ISt B A L)

{51l: [ 1HPF$ DISTRIBUTE A(BLOCK) IHPF$ DISTRIBUTE A(BLOCK)
INTEGER A(N),s INTEGER A(N),s
IHPF$ INDEPENDENT, REDUCTION(s)
i — DO =1 N I — po =1 N
5| 5| ’
1@} s=s+A(l) 1!_:} s=s+A()
X .
> ENDDO "% ENDDO
HIPR: £ststg@imn-gX -8/ . ) UTFTOBK TERBELEFAIEESEL
A=A+E A=E.and. A A=iand(A[E1,... En . EE Sl PR K
A=E+A A=AorE A= ior(A(,E1 ..... En) ) A: %“Jr?wﬂ
A=A-E A=E or.A A = ieor(A,E1,....En) E, Ei: =X
A=A*E A=A.eqv.E A=min(A E1,..En)
A=E*A A=E .eqv.A A=max(AE]1,..En)
A=AlE A=A .neqv. E
A=A.and. E A=E .neqv. A
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INDEPENDENT#§ 3 (4) REDUCTIONEfi(2)

nE 515 R {F= REDUCTIONER(HPF/JAYLEE)

Iy EE O OEHEHHESE L —T 1<, INDEPENDENTIER X
FIEE T HIBAICIEE T H(EB TSN BE EFE)

23X (mIEaEaTEE)

REDUCTION((E 5178 bl £+ 245 || ZEZ#% ,..]),..)

C e+, Y, max, min, firstmax, firstmin, lastmax, lastmin,

land, ior, ieor, .and., .or., .eqv., .neqv.

131l: [HPF$ DISTRIBUTE ABLOCK) |  |IHPF$ DISTRIBUTE A(BLOCK)
INTEGER A(N) INTEGERA(N)
BEFaD TR KIEEFDIEFT lhpf$ independent,reduction(firstmax: m /idx/)

—DOi=1N —DOi=1,N

i if(a(i).gt.m)then I if(a(i).gt.m)then

5 m = a(i) 5 m = a(i)

e idx = i fe idx = |

% endif = endif
— ENDDO — ENDDO
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2. HPFOE A HE

JOotybDEBEEET D PROCESSORS#5 T X

BEAZE D ENT B DISTRIBUTE$§ R

5L A EETH S &% AR T 5 | INDEPENDENTHE R X
(AT ar]

* EX R HIETE: NEWET
o K5t Z #45 % : REDUCTIONEf

RIT70tvYEEET S

ON#ERIEX
V=V
& BIETEXBAR: LOCALER
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ONfERiEX (1) KRIT7OEVYDiEE

2K Z\TH By TIhTWNATOEyYnETTS

01’30)$C BEXITX LT IR IX BRI EE)
ON HOME(#542251) [, LOCAL[(&251%)] ]
S EHDX - EXIH LT IR LB AT )
ON HOME(#5%8247) [, LOCAL[(#24/%)]] BEGIN
 FX - E XD
ENDON p
W =B LOCALE LR THIBT RI5AAIFEAL

{BI|: [IHPF$ PROCESSORS P(4)
REAL A(19)
IHPFS DISTRIBUTE A(BLOCK) ONTO P
IHPFS ON HOME(A(T))
AM)=0 —
TAPFS ON HOME(A(TO)) B
A(18) = 1
Ao -
IHPF$ ENDON

Page 27



ONfETEX (2) EEARDHR

LOCALER | 3EELI-ERITRBENTETHA_EXFAVNAIIZHZD
EHIEEZERTLHE. ETCOEHNBETRETHALEZTER
95
EENLRIENERELTVAAVINIINBENTETHIILEE
BUNTLEWNGEEICIEET S

{51]: [HPFS PROCESSORS P@4) 6!
REAL A(19) 7
IHPFS DISTRIBUTE A(BLOCK) ONTO P 8
IHPFS ON HOMEA(T)), LOCAL(A) i
A1) =0 P(1) PR) PO

IHPF$ ON HOME(A(19)), LOCAL BEGIN
A(18) = 1
A(19) =0

IHPF$ ENDON
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ON#&RIEX (3) HFIIV—T N DiEEH

REAL A(10) REAL A(10)
IHPF$ PROCESSORS P(2) IHPF$ PROCESSORS P(2)
IHPF$ DISTRIBUTE A(BLOCK) ONTO P IHPF$ DISTRIBUTE A(BLOCK) ONTO P
DO I=1,10 DO I=1,10
A(l) = | IHPF$  ON HOME(A(1)), LOCAL BEGIN
END DO A(l) = |
IHPF$  END ON
END DO
P(1) P(2)
I=1 2 3 4 5 I = 6 7 8 9 10
Al1 |2 |3 |4 |5 Al6 |7 |8 ]9 |10

DO IDHBRLIE, A)ZRIFI AT 0y INETTLHE BENTETHSC
EEHETET D

CEEIE AVNASHNEFMICEENS/NMNIGEEILE I T D-HFE, &
BN BENRELTWDIGERICIEET 4,
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ON{ERIEX (4) IRFDIBIN—T \DiazEHl

real a(10,10 real a(10,10
lhpf$ PROCESSORS p(2) lhpf§ PROCESSORS p(2)
lhpf$ DISTRIBUTE (*,BLOCK) ONTO p :: a lhpf$ DISTRIBUTE (*,BLOCK) ONTO p :: a
doi=1,10 lhpf$ ON HOME(a(:,1)), LOCAL BEGIN
a(i,1)=a(i,2) doi=1,10
enddo a(i,1)=a(i,2)
enddo PELSN TULVELVER J
Ihpf$ ENDON TTIEERET D
p(1) p(2)
all 3 (4 |5 alée (7 (8 |9 |10
2K B : 2RTH ‘

BIZIX. 270y Y TEITTSIHE. a(, ) E&RFT LTy (p(1)fZITTE
119 5&. BIELGLTEITAIRE, CNZELOCALEITERR T 4%, (—A. 1078ty
Y TRITIT DG REEENVELGDT, LOCALEI [THEETEEWY)

*ONFEREEXELOCALETDIEEMNELEL pR)BEITIZE ML, BEAFELET S
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3. HPFOEZAREEEE D

TRty iEREEE TS PROCESSORS#5 TR X

BEHZE 78T B DISTRIBUTE}E R X

A 5L A EETdHSH_&%BATRT S | INDEPENDENTHE R
(AT ar]

o EXK I E: NEWER

o SLETZ #4145 E: REDUCTIONES

EIT7OtEYyHYEIEET D ON¥§RHEX
(AT 3]

& B EFEZHR: LOCALE:

RAIMGE-EGD, REDTAT S LNINEEIT TS

1511t AT e
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3. HPFOEAREEEEED

| HPF7RY9 53 HEXFIR
O—kDY)—2FyT
ANIMEDFa—=2F (%, HiFMEFIIZEFEFETHLC
EDIIL—TZii5{LTH2hiRD D
—BETARMDEWVIIL—T
BRAIDTIE T ERDB
A HE T BIL—T X HRITTIVI TS
HPFa  /\NL(STHIERLTH 5

WMHMETEERR) A2 AV E— o IERXFEM-BIET S
BRHIDTVEL T EEM-EIET D
i F[{L AT RE TdH S _EZFBA R S$E R (INDEPENDENT)Z:EN9 %
BENTETHSEERRT HIERI(ON+LOCAL)EEMT S
ZF DD FERILAO. FISXFERITEEBMT S

RITIEREZMERL . LELDFIES-5Z#EYIRT

|
Page 32
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4. HPF7RA923 788 (1)

| IBBAF2—90—K(himenoBMTsp_s.H&RLVT, HPF7QY
JDORNEFEHTS.

III

KBTI F2—7:8R70 )  FEABEEVYIEOREETHRIGEADERL
W=7 DRI EE %5 BEDTHB(http://acce.riken.jp/2145.htm),

XKAWE Cl LEBWebAN=Im 550 0—-RL7E/)—Aa—FDO—EREIEL7=6
DZERLS.
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4. HPF7R9 53788 (1) Step-1

| 70950184 VL TEITTS

o BN Fev—/a—F%himeno.fELTHE.

® himeno.fldFortran TR L 7= EREIT7 A9 7 LB DTFORTRANIO/SXAY
NAZTAVINIVT B,

o F1LIVMN)EBENTS.
% cd HPF/practice 1

® FTRACEEHRZFENML CHEEIAMIRIEY 3.
% sxf90 -ftrace —R2 himeno.f

o EFARVITMEAEBELTVWETNDT, Y7IYMTSX-ACETEITTS.
% qsub run.sh
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4. HPF7R9 53788 (1) Step-1

| RITREREMRER
o EfTHRIEpractice 1.0XXXX(XXXXIE<a7 D)L THRMEh 3.

% cat_practice_1.0XXXX

mimax= 513
imax= 512

mjmax= 257 mkmax= 257
jmax= 256 kmax= 256

time(s):

Start rehearsal measurement process.
Measure the performance in 1000 times.

MFLOPS: 26981. 75 41.46163582801819 0. 2500000

® FTRACEIG# %Y 5.
% sxftrace —f ftrace.out

PROC. NAME FREQUENCY EXCLUSIVE AVER. TIME MOPS  MFLOPS V.OP AVER. VECTOR I-CACHE O-CACHE  BANK CONFLICT  ADB HIT

TIME[sec]1 ( %) [msec] RATIO V.LEN TIME  MISS  MISS CPU PORT NETWORK  ELEM. %
jacobi 1 41.456( 99.8) 41456.289 60596.7 27385.2 99.57 2563.4  41.456 0.000 0.000  3.191 8.065  46.74
initmt 1 0.092( 0.2) 91.688 11472.6 0.7 99.32 256.0 0.092 0.000 0.000 0.037 0.000 0.00
unnamed$main 1 0.004( 0.0) 3.968 8915.8 0.6 95.09 254.2 0.002 0.000 0.000 0.000 0.000 0.00
pghpf§static§init 1 0.000( 0.0) 0. 003 133.3 0.0 0.00 0.0 0.000 0.000 0.000 0.000 0.000 0.00
total 4  41.552(100.0) 10387.987 60483.4 27322.1 99.57 253.4  41.550 0.000 0.001 3.228  8.065 46. 74
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4. HPF709337 @8 (1) Step-2

| BEORMHERLTLBDIIY T IV—Fjacobi
o BT N—FjacobiDENDN—TLFULT 2R 3.

176: +————- > DO loop=1, nn

177: |[+~——- > DO K=2, kmax-1

178: | |+~——> D0 J=2, jmax-1

179: || IV—> DO I=2, imax-1

180: ||| A S0=a(l,J, K, D*p(I+1,d, K)+a(l, J, K, 2) *xp (I, J+1,K)
181: ||| 1 +a(l, Jd, K, 3)*p (I, J, K+1)

182: ||| 2 +b (I, J, K, D*(p (I+1, J+1, K)—p (I+1, J-1,K)
183: ||| 3 —-p(I-1, J+1,K)+p (I-1, J-1,K))

184: ||| | 4 +b (I, J, K, 2)*(p (I, J+1, K+1)—p (I, J-1, K+1)
185: || || 5 —-p (I, +1,K-1)+p (I, -1, K-1))

186: ||| | 6 +b (I, J, K, 3)*(p (I+1, J, K+1)—p (I-1, J, K+1)
187: ||| 1 —-p (I+1, J, K-1)+p (I-1, J,K-1))

188: ||| | 8 +c (I, J,K D*p (I-1,d,K)+c (I, J, K, 2) *p (I, J-1,K)
189: ||| 9 +c (I, J, K, 3)xp (I, J, K-1)+wrk1 (I, J,K)
190: ||| A SS=(S0xa (I, J,K, £)-p (I, J,K))*bnd (I, J, K)

191: ||| GOSA=GOSA+SS*SS

192: [|I] A wrk2 (I, J, K) =p (I, J, K) *OMEGA *SS

193: |||V—- enddo

194: | |[+—- enddo

195: |+— enddo

197: |[+——- > DO K=2, kmax-1

198: | [+~—> DO J=2, jmax-1

199: || |V—> DO I=2, imax-1

200: [[1] A p(I, J,K)=wrk2 (I, J,K)

201: || |V—- enddo

202: ||+—- enddo

203: |+———- enddo

205: +—— enddo
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4. HPF7R9 53788 (1) Step-2

| F=g2vE JniREt

® 176-205fTHOmRAIN—T2i5{L T B EEFIPHIELLTHREZh L

(EEFUPI3N—7FZ M loopDRTTER

=HVLOT, iFETSHEETIPIC

EREHEER b%*%ﬁ\mJMénm\)
® 177-195fTH&197-203fTHON—T7 2L DIIF LT 3.
o W=7 EHKDRTERIHDEINHCVEITDOXMFELS.

ENORRANE

R

(mimax,mjmax,mkmax)

p,bnd,wrk1,wrk2

(mimax,mjmax,mkmax,4)

a

(mimax,mjmax,mkmax,3)

b,C

® DISTRIBUTER R X 2HEATRAL 7O LEYT V—F 2 initlcid
LTRIERICHAT D). TT712Z2HLVThimeno.fZ{E1ET 3.

% vi himeno.f (TFs&I3vinfthlEF AR EE)
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4. HPF7R9 53788 (1) Step-2

® DISTRIBUTEIESTRXDIEA.

common /pres/ p(mimax, mjmax, mkmax)
common /mtrx/ a(mimax, mjmax, mkmax, 4),
+ b (mimax, mjmax, mkmax, 3), ¢ (mimax, mjmax, mkmax, 3)
common /bound/ bnd (mimax, mjmax, mkmax)
common /work/ wrk1 (mimax, mjmax, mkmax), wrk2 (mimax, mjmax, mkmax)
CC other constants
common /others/ imax, jmax, kmax, omega
IHPF$ DISTRIBUTE (*, *, BLOCK) :: p, bnd, wrk1, wrk2
IHPF$ DISTRIBUTE (x, *, BLOCK,*) :: a,b, ¢

o 177-195fTHDON—TICI3E#gosaNEB A EIT I MR HAHBDT,
INDEPENDENT#8 R CREDUCTIONIEEZ1TS.

IHPF$ INDEPENDENT, REDUCTION (gosa)
DO K=2, kmax-1
DO J=2, jmax-1
DO =2, imax-1
S0=a(l, J,K, 1)xp (I+1, J,K)+a(l, J, K, 2) %p (I, J+1,K)

(P HEg) e
GOSA=GOSA+SS#SS €— BIEE
wrk2 (1, J,K)=p (I, J, K) +OMEGA *SS

enddo
enddo
enddo
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4. HPF7R9 53788 (1) Step-3

o SH7TTNIERXXEEBIMLES, AV INTIVEETTS. -Mlist2A 73
VEEMLTHITHER T —2E XD/ HEERIT 3.

% sxhpf -Mlist2 himeno.f

® (BFE)-Mlist2#7a L HAiFI{EIE IR AMilename.IstD R 75
At 51{E TEGELEFITE SN T=)L—T(<S>)

M5 a] gE%R 5 . INDEPENDENTIE R X F5E
INIXAFESH B EEEHY

real a(100,100,2)

<S>L - doj=1,100
COMM: SFT [a] [LINO: 5 in sample.F]
13| ———— do i=1,100

| a(i,,inew)=a(i,j-1,iold)+a(i,j,iold)

enddo
enddo

ubroutine sub(a,inew,iold)

IHPF$ DISTRIBUTE a(*,BLOCK,*

Page 39

it 51l BT EF= A

— >VUJJJH

Eh-of=zJ)L—7

N1 L



4. HPF70%9 378 8(1) Step-3
| himeno.IstZ5&:8

( 182) <S>——m—— DO loop=1, nn
( 183) IHPF$ INDEPENDENT, REDUGTION (gosa)
COMM: RED [gosal [LINO: 184 in himeno-2. f]
COMM: SFT [p] [LINO: 184 in himeno-2. f]
HOME: a(:, :, k, :)
( 184) <Pop————— DO K=2, kmax-1
( 185) |KI>D-—————— DO J=2, jmax-1
( 186) |KIDD-——m——— DO [=2, imax-1
( 187 | S0=a (I, J,K, 1)xp (I+1,d,K)+a(l, J, K, 2)*p (I, J+1,K)
( 188) | 1 +a(l, J, K, 3)*p (I, J, K+1)
( 189) | 2 + (I, J, K, )% (I+1, J+1, K)-p (I+1, J-1,K)
( 190) | 3 -p (I-1, J+1,K) +p (I-1, J-1,K))
¢ 191 | 4 + (I,J,K 2)*(p (I, J+1,K+1)—p (I, J-1, K+1)
( 192) | 5 -p (I, J+1, K-1) +p (I, J-1, K-1))
( 193) | 6 + (I, J,K, 3) % (p (I+1, J, K+1) —p (I-1, J, K+1)
( 194) | 7 —-p (I+1, J, K-1)+p (I-1, J, K-1))
( 195) | 8 +c (I, J, K, Dxp(I-1,J,K)+c (I, J, K, 2)*p (I, J-1,K)
( 196) | 9 +c (I, J, K, 3)*p (I, J, K-1) +wrk1 (I, J, K)
( 197 | SS=(S0*a (I, J, K, 4)-p (I, J,K) ) *bnd (I, J, K)
( 198) | GOSA=GOSA+SS*SS
( 199) | wrk2 (I, J,K)=p (I, J, K) +OMEGA *SS
( 200) | enddo
( 201) | enddo
( 202) -+ enddo
HOME: p( k)
( 204) <P>—————— DO K=2, kmax-1
( 205) |KI>D-—————— DO J=2, jmax-1
( 206) |KID-————— DO I=2, imax-1
( 207) | p(I, d, K)=wrk2 (I, J, K)
( 208) | enddo
( 209) | enddo
( 210) + enddo
( 212 enddo
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4. HPF7R9 53788 (1) Step-4

| HPF7OY 5 LDRT
o EITHAVV7bM2run2.sheLTHELTWWS(A7atATNHETT).
% gsub run2.sh

o EITRERZERTD. ETERIEstep-4.0XXXX(XXXXIciE a7 DD
AVEP)ELTHEMEZN S,

% cat step-4.0XXXX

mimax= 513 mjmax= 257 mkmax= 257

imax= 512  jmax= 256 kmax= 256

Start rehearsal measurement process.

Measure the performance in 1000 times.

MFLOPS: 87137. 26 time(s): 12.83845210075378 0.68271717

> 41.5§H12 8§ TR,
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S. bR ADFIR

m 5B IEEHR Y A S REREZHH T H(1)
o 6 5L TELVEFIESNT=)L—T DI 7%

“o>grep “<8> filename.|st 5747 B Mdo ijd L — T % 3
LA — do ij=2,ibar*2,2 FHETELGLEHES NI

o FFIZ. AXFDELVEBIEZEIIZE. FEMNWE, INDEPENDENTE R
X (+NEWEi. REDUCTIONENZEE I HEMi TSN dima M L LY

o ALIL—TRAKIKP> (MiFEEINT)R—I DD =IL—THHY.
BIENGWIGE FEEGZLY
(131) <P> do k=1,ibar
(132) | <S> do n=1,n

o AL AT RER M B E S A o T= )L— T D 5 3%

o IL—THDERHFNETHE, MFlibSndiEEHY

o BIEZHDLLZWMEE (X, BELZANIEMNSLY

%>grep “<N>” filename.lst 4445 B Ddo i JL—F 1L 2 FIE
( 44) <N>---meeeemneee- do i=0,ib TEHHAFIEL A oT=
v

Page 42



S. bR ADFIR

m AR G REZ M T 5(2)
o BIEXEBOMETGE
%> grep COMM: finename.lst

COMM: SCL [u] [LINO: 137 in filename.hp

COMM: FEIE/\2> [E#A][LINO: 178 S in I7AIL4A]
& BIENAVELTIE.UTOEDOAHD

. TyE >4 (DISTRIBUTEIE R XX %) (&N - {& 1E A)INDEPENDENTHE R XX IC KBl
5|1t . ON$EREESTHLOCALER IC LB EEHNHIALE CHIE TESIEELZ LY
DIMBIE, ARMMELD TEE XRIRELLY, |
S HEE, THIIL—TDIMAIZERSNTLOBLELBE OO EEHE0N,
it 51) JL—7 D {8174 5REDUCTION &5 {5+ = INDEPENDENT#8 R X AN & %,
—EBFREE. BRIAFNRDEEX. BEIARMBE W OFIVINBE, |
EANDTURI)ADIAE—, BIEXROEHE., L—TAHED

HERIEDRBIZIVEV T DFREBENHAHIGEFICHRKLET S,
¢/ Gather/Scatter, B3 27 VR I —THETRELEEIAM BEVNGEEN S
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6. V=T ETFINYY

| HiRIBMEL T, HPF7OAJ3 LMY )= T EFINYFIZDLWTRA
9.
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Y7 CELULERY

\I

n BDEHEAT) BEEFHEE T HES LYY I TEL
Ly, (BRAEREFIZTZS— t?&é)

o EQUIVALENCEXIZ &8k L -E2 5
Z1F ik I VELBRFI DRI - AR, BIICKESEROFES

(21, BT (FES A B BB+ (FECHIZf5ES

HAHARDEINNZHNDETSBITLL54TO055307 1%
T3,

¢ POINTER/TARGETEMAEDE

BIEFS L stz AT EELE-VDESIZIE.
2| {+F (+E2 51| %0 B BB T E S EFI BT B,

o BEIEIfTITERHI & (T
SUBROUTINE SUB(N)

COMMON /COM/ M
REALA(N,M) | K=&, BI804ET Oy o EHMI- &Y RTEITRES R FRES
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FortranEDIERIRFEIR(1)

n FiEBCHREIT HENDOMIR-BEI., [FEIELTR—IZT 5
m HPFDIGEER DA
o 5| RS (E5 I #EREIH)

Hl1: 7ELREL Bl2: E5| M ERSIHMDIIRNEGS
real a(100,100) real a(10000)
Ihpf$ distribute a(*,block) call sub(a, 10)
call sub(a(1,i)) end
end subroutine sub(a,n)
subroutine sub(a) real a(n,n)
real a(100) Ihpf$ distribute a(*, block)
CE:3: W Ay
$i1: T vEV T IEERN 512: ﬁ«b?&b\/%‘m/ (%Eﬁ%%)
common /com/ a(100,100 common /com/ a
Ihpf$ dlstélbute a(*,block) ) lhpf$ d|st£|bute (block) ::a,b
en
subroutine sub subroutine sub
common /com/a(100,100) common /com/a(100)
Ihpf$ distribute (block) :: a )
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BI#EER (1) HPFISX V2T ISy ki

aZITHFIC, T —DRELEFHRONRSIHDFHRD
BEIS—HAICHASND

‘\

Fi1: 7TELUREL H2: E5| LRI BDORIRNELLS

real a(100,100) real a(10000)

lhpf$ distribute a(*,block) call sub(a,10)
call sub(a(1,i)) end
end subroutine sub(a,n)
subroutine sub(a) real a(n,n)
real a(100) Ihpf$ distribute a(*,block)

ﬁl“ “IR5|# 4" Nonsequential dummy array is associated with array

12:

Page 47

element or scalar actual. PROG="F#=® "~ ELN="17&="

“{R51%48": Dummy argument rank differs from actual. PROG="F§% 8"
ELN="1T& 5"




5l1¥iEE(2) BIEFTIEL

B 5T BEIIRERFIAORKPEEE—BEL S

Bi: real a(100,100) real a(100,100)
Ihpf$ distribute a(* block) hpf$ distribute a(*,block)
do [=1,100 do 1=1,100
call sub(a(1,l)) | 7EL ZiEL call sub(a(:,1))
enddo enddo
end end
subroutine sub(a) subroutine sub(a)
real a(100) real a(100)
{512: real, wals))
real a(100000) ! KEHIC read(5) n
call sub(a,10)
end call sub(a,n)
subroutine sub(a,n) end
real a(n,n) subroutine sub(a,n)
real a(n,n)

Page 48



5l#iES

(3) {EIEAE?2

n K= EHIEET A DL, RBDRITD ~TEMLELN
=<y ILIzY ., IvTEIN-E5I#HEESTELL

=) %

BEERH ., XIEHRGIMEERINZERAT S

1

real a(100,100)
call sub(a)

end

subroutine sub(a)
real a(100,%)

EAECS

real a(100,100)
call sub(a,100)

end

subroutine sub(a,n)
real a(100,n)
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>

RAREIEEIF:
Interface 7 O |z
&Y. FHLAIT, FE
FegREES S IDETE" §i
KRS IMERTITH
BELEFHATTHINE
Hid B (FortranD H#%)

real a(100,100)
interface
subroutine sub(a)
real a(:,:)
end subroutine
end interface
call sub(a)

end

subroutine sub(a)
real a(:,:)




@70V 7(1) HPFISX V2DF Iy ke

FERBFA TS 3> -McommonchkZ 5 EL CTEHER I B L.

S 7RIS REAAREEA.
BIEY REFHLORIILIMBETS—HNIRTEIND

ATV EEES BHE . STOFRISHLTIET S

Pl wvE TR ERN P2 {EHLLEVWFHETEE A

i1
12:

Page 50

common /com/ a(100,100) common /com/a(100),b(100)
Ihpf$ distribute a(*,block) Ihpf$ distribute (block) :: a,b
end end
subroutine sub subroutine sub
common /com/a(100,100) common/com/ a(100)
Ihpf$ distribute (block) ::a

Inconsistency detected in the mapping attribute of common variable

between “Ffi” and “FHEL” : “EeHIR” in /X ETOVHIEL/

Inconsistency detected in the number of explicitly mapped arrays of common

block between “F#i4” and “FHi4 " : “BIHL” in /HBTOVIEZ/




H$iE7OY7(2) EIERHE

HEIOVIDEE . EFMT—HIEB(RIELITERD)
-

ZEHIELES 21— )LAOINCLUDED 7AILHRIZEET 5.
SN —EITEDH. ESTSNOEZTRHYLBFITS

51 --& y:—)bl:;éjcia'z%%zwag JINCLUDEZ 7 JLI=&BCOMMOND &

module com1 %> cat com1.h

dimension a(100,100) '
| - common /com1/ a(100,100)
e glr?cgnrtr)l%tc?u‘ plock) =2 Ihpf$ distribute (*,block) :: a

module o> cat

dimension b(100,100),c(100,100) common /com2/ b(100,100),c(100,100)
lhpf$ distribute ‘ ,block) :: b,c Ihpf$ distribute (*,block) :: b,c

end modu

- subroutine sub()

3g2r88;[rl]n16 sub() include “com1.h”

usSe include “ ”

end end

subroutine sub2() subroutine sub2()

use com1 include “com1.h”

use include “ "

end end
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Fortran&ENIEFIRFKIF(2)

n EEEHENTIEX
o TOHSLIRADM, RIMLEEBCEDIZIL—TE—BiLd 51887

EISBRET S ERTEYRI DG E (L AT RE
Bl —FT—E 1t real a(100,100,100)
real a(100,100) lhpf$ distribute a(**, )
Ihpf$ distribute a(*,block) gg :‘=11 ’11000000
do i=1,10000 Wi
a(il1)=... enddo
enddo enddo

o VRTLEEARESN, 2CBIDBFHO. ToLBDRTYTTTR—
FTRIEEN DS,
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SEMENT7IER: HPFISX V2DF Iy kiE

SEMENT VAR LR
BIERES A 7S 3 -Msubchk%155E L TBIERT B,
ETEICE S REN T I RDEENFIVISND

WM BE - RO ILAE LRI BELG R Y ITHh S
%ﬁlﬁl%?ﬁtl?ﬁﬂ:‘. B, B2SA. (TEESFDEHEMNESE I E S
I5—Ayt—ELTEEIS—HADITHASINSEEEEITES),
EITEEA T 32 -hpf —subchk fatal 3§ E 3 5 &.
FEN TV RABRHEEFICEITER TSEAIEDLTES,

an

B [

ﬁ“ . °¥ﬁﬂ%2|’j°/3>®*ﬁ'ﬁjﬁf: mpirun —nn 2 -nnp 4 .Ja.out —hpf —subchk fatal

real a(100,100)
lhpf$ distribute a(*,block)
do i=1,10000
a(i,1) = ...

enddo

“HEF4” is accessed out of declared bounds along %d th dim
PROG:“ %ﬁ‘yﬂ:—u% 144 ELN:“{fi' %”
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7. RITHHEIRBOMSTE

m TIT3DDFELADHD
MPIPROGINF: 70495 L2 EDI5R
AR EIREE A TS aV [FFRE, BIEA— SAYREL.,
oENHEMPIDEA LA,
o ETHIRIE LT HMPIPROGINFAIEELTEFTIT S

y

ftrace: FEBOIGH

oFEREFA T g ftracexiIEELTEITT S

oFWLVAIIMPIO S S EEILC | %>sxftrace —f ftrace.out.* |

etime: HEEAFH. EEORXBINDEITRE (B:BE5R)
oFEULVAIZFortranDIZ & ERIL
oM F L —THRMNSIERHE T LI ELZLY
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8. HPF7RAJ23 788 (2)

| 307095 L : £861T(ERATEIA/MEED)

®Ea—Jvparam

sREY1 AERRERN -7 OHREBLEEXKBEHELTES
ex70% 7 sample

> FEBIIE2RTT: a(n,n),b(n,n),c(n,n)

> L%, KRRV THELZTV. RTRREEFIYIsumzi A
o477 JV—F>bound

RSB -T 288
W& JHN2OBRETY, St ERBICEKREHIEEA.

| BHCO—Rn o) =01y 7% DIKEE
OZNFETHHPFOUNALSTHIER., EITIITRE(HBAA. A
TRITLTEHERLITES LY
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8. HPF7RAJ23 788 (2)

| 70950184 VL TEITTS
o F1LIMN)EBENTS.

% cd HPF/practice 2

® FTRACEIR#ZHRML THERIAMIEIET 3.
% sxf90 -ftrace sample.F

o EFARVIIMEAEBELTWETNDT, Y 7IVYMTSX-ACETEITT 3.
% gsub run.sh

o EITRREIERTD. RiTERIIpractice 2.0XXXX(XXXXIEZa7ID)&LT
BmEha.

% cat practice_2.0XXXX
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8. HPF7RAJ23 788 (2)

o HLHOESHAAMDEFWWNV-TIILLT.

I main loop
do j=2, n-1
doi=2, n-1
ix = idxx(i)
ly = idxy(j)
a(i,)) = (b(i,))+b(i-1,))+b(i+1,))+b(i,j-1)+b(i,j+1))*0.2d0*c(ix,iy)*ap
enddo
enddo
PROC. NAME FREQUENCY EXCLUSIVE AVER.TINE  MOPS MFLOPS V.OP AVER.  VECTOR I-CACHE O-CACHE  BANK CONFLICT  ADB HIT
TIME[sec]( %)  [msec] RATIO V. LEN TIME  MISS  MISS CPU PORT NETWORK  ELEM.'%
sample 1 5.370(100.0) 5370.141 20635.7 7037.1 99.74 253.3  5.370 0.000 0.000 0.013 2.588  28.53
bound 1002 0.001( 0.0)  0.001 12982.4 0.0 98.58 265.9  0.000 0.000 0.000 0.000 0.000 50.83
total 1003  5.371(100.0)  5.355 20634.7 7036.3 99.74 263.3  5.370 0.000 0.000 0.013 2.588  28.53
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8. HPF7RAJ23 788 (2)

| UL T BN—T(3578) P TCERSNZENEZYTTS
® do PIV=TH7otART 3. BiaD2:RTCEEYYTTS
BEIE. BLOCKREDIEHSRLY
‘RET1ADERLE. BLOCKREITIXE R /NF U ADARIYFICL D15
2%. GEN_BLOCKAHHABUMELIESLHS.
AN=T e RnE. BBOESID,cl3=e Y72 UEIEEL, (HL.
Y7L TCHBEHIBLEVMERR. 27 LEEFSHAATDOEHIICES

lhpf$ distribute (*,block) :: a

I main loop
do j=2, n-1
doi=2, n-1
X = idxx(i)
ly = idxy())
a(i,)) = (b(i,))+b(i-1,))+b(i+1,)+b(i,j-1)+b(i,]+1))*0.2d0*c(ix,iy)*ap
enddo
enddo
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8. HPF7O%753 7 @8 (2) 7IORANZUR

n BEIIHLT, BIMERRIL—THAT IR T HRTD, RF
D—BEREEMT DL RBEET —EIIVELT DIRFHZRDD

DIZ{EF BIcF—8<vE T &R
m i SELT-EFlat Rl 5L
do j=2, n-1 ! IE;'HL’.%]L% v
do i=2, n-1 ‘BeSlblx, |
ix = idxx(i) *ALIGN b(j) WITH a(j)
iy = idxy(j) *ALIGN b(j) WITH a(j-1)
a(i,j) = (b(i,j)+b(i-1,j)+b(i+1,))+b(i,j-1)+b(i,j+1))*0.2d0*c(ix,iy)*ap *ALIGN b(j) WITH a(j+1)
enddo '3Fﬁ’§&
enddo DOWThhHEE
» - - B Hlidxyl.
éfﬂfy”\ BESI% a b C | | dxy \ALIGN idxy(j) WITH a(j)
L= ’ JESER
fF=F [ L O T R T DOWTFhhh RS
A FE R IL—T (o )BT IR T BRITDHRF ‘EaFlc. idxxlE,
. EHBLFERIZHFT—EIC, JEREA ERIE
« B2 5l coidxxId. dFN1ExFRDOIL—T DDOZE%K]IZ XEREDALIGNDIEEIZI

XIST DRITMEN=O. [ * JERT, TUOI— DR E
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8. HPF7RAJ23 788 (2)

m Vv LI=EEFlah H

HIRT HIL—T =9 (5017 B)

> EBIZHIR T SHE I bFEFalZ&HhEBTIVIT 5
o MERTTDEEHEMNE — T, 7URRIZHT NALZELN(HIZ) =0,

Page 60

distribute}g R X =1+ Tk

o tH5A ., aligntERIX templatetE "X ZEFIAL T, AFNDTYELY

ZETEI HEHAEE

double precision a(n,n),b(n,n)
Ihpf$ distribute (*,block) :: a,b

do j=2, n-1
do i=2, n-1
ix = idxx(i)
b(ix,j) = a(i,j) * c(ij)
ap =ap *a(i,j)
enddo

enddo

ZCT.BIbDT—EIYELT X,

RO T7 ANV ERMBHEIN
AHIEMICHEELTOASIEITER.



8. HPF7RAJ23 788 (2)

n B ET YT LI=FboundDEH ERREZFTVIT 5
o ESIHMMEHaDIZEA8ITH)IX. [REIEETVE LT HE—

program sample

or subroutine bound(a)
double precision a(n,n),b(n,n),c(n,n) //’

Ihpf$ distribute (*,block) :: a,b hofs ddmtlbll)e |toreC|§||onka(n ,n)
, istribute (*,bloc a
call bound(b P ('block)
call bound(c

call béund(a

o ESIHMHEHcDIZE(281TH)IE. BEEHlchATyTIN TV

LD T, BT IL—FboundDFEH LEFERYRISEBIENRKE

- EEHIF| #crRFIEDHLETTYIT T HH. T JL—F>bound
DIOA—ZU T % 1TODERH B,

o COFEZTENT-IGE . EITRA T a-hpf —commmsgZ1{7F1+T
ET95E, FHEMFEHLBRICEEAQAE—DRETHE. AvtE—IN
HASNDEDTFYIAEE,
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8. HPF7RAJ23 788 (2)

m FRHICIEAM I —T R TCRETZIERAEINTLVSD T,
HJ)L—FboundDIRSIEIZEHETIYIT5HE.
BEHaobET I RANIN—HEBTEBENKRLE

> BEAlcld<wy T LEWGEREET %, p. 5D T IERNFFRH
LEHINSGTYEL T DIERMEIZEEE LTSI EITEER)

> 7 )L—FboundDyO—=2T %1715

double precision a(n,n),b(n,n),c(n,n)
lhpf$ distribute (*,block) :: a,b

I main loop
do j=2, n-1
do i=2, n-1
ix = idxx(i)
Iy = idxy(j)
a(i,j) = (b(i,j)*b(i-1,j)+b(i+1,))+b(i,j-1)+b(i,j+1))*0.2d0*c(ix,iy)*ap
enddo
enddo

Page 62



8. HPF7RAJ23 788 (2)

n REI#EETYTLTLVGEWLIELS . T IL—F U bound&Rl— D
H2J )L—F bound_nodistZ{ERZL . boundDZE5| A ECFIcD
154(28478). bound_nodistDFEHLIZEEHZ S

double precision a(n,n),b(n,n),c(n,n)
lhpf$ distribute (*,block) :: a,b

call bound(b)
call bound_nodist(c)

call bound(a)

end

subroutine bound(a)

double precision a(n,n)
lhpf$ distribute (*,block) :: a

end
suboutine bound_nodist(a)
double precision a(n,n)

end
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8. HPF7RAJ23 788 (2)

m -Mftn. —Mlist2. —-MinfoA 7L a3 {F=TEIERT 5

¢

SMEEHRIRANETFIVIT S (-

Mist2A L3> THE SN B)

o -Minfo: 2B Ayt —TF H A0 -Mftn:FO0/SXIZ KA EER 1) % BB

%> sxhpf —Mftn —Mlist2 —-Minfo sample.F

\

%> grep “<S8>” sample.lst

( 35)<S> do iter=1,mW
( 50)<S> do j=1,n /
( 51)<S> doi=1,n

%> grep COMM: sample.Ist

COMM: SFT [b] [LINO: 38 in sample.F]
COMM: CPY [a] [LINO: 54 in sample.F]—
COMM: SCL [a] [LINO: 54 in sample.F]/
COMM: RED [bp] [LINO: 55 in sample.F]
COMM: RED [sum] [LINO: 64 in sample.F]
COMM: SFT [a] [LINO: 83 in sample.F]
COMM: SFT [a] [LINO: 83 in sample.F]

» WL TELGNOEHEShFIL—T
OF:ifax
- BRI —T, HHETELEL,

% 5051 TEHDIL—TRANMIEF TV

L EEREESFTOME

SFT(L M) X 2L DGHERIREZL

‘RED(SRE) X ZLDJFIE L EF
(A

S EFv, EFBM50, 51T H D<S>

(23 L TH TS ATREEH Y

CPY(AE—)IX, TVRFIADE

EMZ BEREETEHD)

SCL(EFRE)IE. BEFIMNHRDIE
&. 833Xk
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8. HPF7RAJ23 788 (2)

n F25la,bdDHERITIZH LT Sdo [T F{ERIBE=AY, O/ A
ZIE. BBFIETESTLVEL
> do jDJL—F(Zindependentts "X EIEET S
> {BL., EHaplcx 9 5K 55T E# B 22T 1=, reductionEiH L E
o reductionEiZzENAEMHBERIELLES

A FEEERY R~
LFHERBUAL ot distribute (*block) = ab

E Ihpf$ distribute (*,block) :: a,b
( 50) <S>-=eeemmenna- do j=1,n :
COMM: CPY [a] [LINO: 54 in sample.F] Ihpf$ independent, reduction(ap)
COMM: SCL [a] [LINO: 54 in sample.F] do j=1,n
( 51) <S>=semmmeeeee- do i=1,n do i=1,n
COMM: RED [ap] [LINO: 55 in sample.F] ix = idxx(i)
{32 x =laxl) biixj) = a(i,j)*c(ij
( 33) b(ix,j) = a(i,j)*c(ij) ap=ap* a(u)
( 54) ap =ap " a(I,J) enddo
( 55) enddo enddo
( 56) enddo
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8. HPF7RAJ23 788 (2)

m BE., -Mftn, —Mlist2. —MinfoA T a 1= THIERT S
o MWHLIFH) A F TV 5 | iislecEhneaEshiL—

%> sxhpf —-Mftn —Mlist2 -Minfo sample.F

%> grep “<S>” sample.lst

\

OF:ifax
~» BEIRERIL—T, WHETELL,

>y RICIL—T R A D547 H D<S>HYE A

SPCELH-THY, EVEELHT
LWELDTCRIZEZL

( 35)<S> do iter=1,maxiter
( 5§5) <S> doi=1,n

%> grep “<P>” sample.lst —

( 38) <P> do j=2,n-1

( 47) <P> do i=1,n

( 54) N S do j=1,n

( 65)<P> do j=1,n

> Fl{bShi-)L—T D

- 1B {5 S A B AT D H

%> grep COMM: sample.Ist
COMM: SFT [b] [LINO: 38 in sample.F]
COMM: RED [bp] [LINO: 54 in sample.F]

COMM: SFT [a] [LINO: 84 in sample.F]
COMM: SFT [a] [LINO: 84 in sample.F]

COMM: RED [sum] [LINO: 65 in sample.F]

‘CPY/SCLY—7(;H R
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8. HPF7RAJ23 788 (2)
m 76 TEDIL—TIE. VITMBRESFT)NFERELTLNSIR

FAUNIE)L

_7°

& FRFlaD D EIRITD T 3EIEIN=20472D T HlzIX16701ty

HTiliFEITTHIHEE. a(,1)&a(,2). HLUa(,n)&a(:,n-1)
[FR—D7atyYEIZHS

> ON HOME}E;R#ESC+LOCALEi 8 & I (X815 D NG| A AT RE
o EFRMIETHEED/INFY

S, S p—  p—

A FI LR A+

COMM: SFT
COMM: SFT

double precision a(n,n)
lhpf$ distribute (*,block) :: a

[a] [LINO: 84 in sample.F]
[a] [LINO: 84 in sample.F]
do i=1,n
a(i,1) = a(i,2)
a(i,n) = a(i,n-1)
enddo

double precision a(n,n)

lhpf$ distribute (*,block) :: a

hpf$

lhpf$
lhpf$

lhpf$

do i=1,n
on home(a(:,1)), local begin
a(i,1) = a(i,2)
endon
on home(a(:,n)), local begin
a(i,n) = a(i,n-1)
endon

enddo
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8. HPF7RAJ23 788 (2)

m fB
o i FLIFHRIRANEFTVIT S

%> sxhpf -Mftn -Mlist2 —-Minfo sample.F

%> grep “<S>” sample.lst
( 35) <S> do iter=1,maxiter
( 55) <S> do i=1,n

\\\

g -Mftn, =Mlist2. —MinfoA 7 < 3> t=TEIERT 5

» WHETEGNEHIESNFL—T
D H

~ REIRERIL—T, WHHETELGL,

r BACIL—TRRAD541T H D<S>HYH

AT, WHE(<PY)EhTHY., ELVE

B TV O TRIEEL

%> grep “<P>” sample.lst —

( 38) <P> do j=2,n-1
( 47)<P> do i=1,n

( 51)<P> do j=1,n

( 65)<P> do j=1,n

s F{ESh = )L—T D

%> grep COMM: sample.lst
COMM: SFT [b] [LINO: 38 in sample.F]
COMM: RED [bp] [LINO: 51 in sample.F]

COMM: RED [sum] [LINO: 65 in sample.F

> BEREEFTOHEN
CPY/SCLY—% LR

7617 B (IR FALEE 53) DSFT(S T Ml
{B)AVHR
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8. HPF7RAJ23 788 (2)

| HPF7O935LMORTT
o ETRHAVV7M2run2.sheLTHELTLWS(A7O0LATHRERT).

% gsub run2.sh

o RITIEREERTS. BITERIFstep-4.0XXXX(XXXXIESa7ID)eLTHEM
=h3.

% cat step-4.0XXXX
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9. HPF/SX V2 Rev.2.7.3 O§rssE
| F—2AREEA 73y

| HPF)—R&ERAT ay
| SRUAESHEIR YR ML
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F—2REIEEAT 3 (1)

| F— R MR ETEAMREAT YA

-Mautodist[=rank?[:n]]

® BIFIETIL, £EINZZREDRITTBLOCKA T 5 (A EIEEDZLEFIDH)
® =rank? ZIEELI=HS, 7RITEHZEEEZE D RITTBLOCKZELT %
® =rank?:n ZIEE LI5S, 2EBHBND1IK T HRITEBLOCKS 7T S

OL\éb\éhT—ﬁﬁﬁﬂ’Emﬁk.ﬁﬁé
AN LT —2ENI—KRES, AT72avDHTHIHETESIRES

3EED) | DISTRBUTERERIZ, ALIGN$ESR L, INHERITHERIZ, DYNAMICIERIZ, Rk
SEQUENCEfe XA e Th TV SEEIIE, FEmXICELDIEELBEESNE
v,
| ®E7Ov¥interface block RICERFIAHIRTBIER, L TOFHKICA—D
T—aRRIEERAT a2 ETIREHLHIET,
| COMMONZENAMELISTX DR ICHIR T BEINAHZIBR, KATavid{E
ATEEEA.
| ‘ROLS5EERIIEREIEhTEEA.
® PARAMETERY, EQUIVALENCEX, R I NAMELISTIZHRICHiIR 9 BEC51
o KEAG| &R, XFROET , RU REROET

® POINTERIBM R IZ TARGETE 42315 DEdF1
e NCAl FEhIR B 138 1] Bk NDEIFI

Page 71



T2 REHREAT a2 (2)

1)

STHERIINDHREDRITCEBLOCKA T IIEE
BTN 8L, -Minform=informA 7S a/ TRBTEED)

%> sxhpf -Mautodist sample.hpf

N

Emmmmmmmmmmmee s

Page 72

DISTRIBUTE (*,*,BLOCK)

DISTRIBUTE (BLOCK)

DISTRIBUTE (*,BLOCK)




F— 2 A MIEEAT 3 (3)

f2) [2xriEfIEsRTRIORENDRTEBLOCKIHITZEA
%> sxhpf —Mautodist=rank2 -Mautodist=rank3 sample.hpf

IFMLLL

DISTRIBUTE (*,BLOCK)

N

Cmmmmmmmmmmmem s

DISTRIBUTE (*,*,BLOCK)
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TR REHREA T a(4)

M3) |2%7TEINOLRTE RU 3RTEFND2:RTH -3RTHE
BLOCKZ Y DGR
%> sxhpf —Mautodist=rank2:10 -Mautodist=rank3:011 sample.hpf

ARLEL

N
N

DISTRIBUTE (BLOCK,*)

AN
0
3

\

N

E—mmmm e —————

DISTRIBUTE (*,BLOCK,BLOCK)
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TR EEEEA T3 (5)

| EAAEOH

1. T=2RBUEEA73 T, EREINEREDRTTRAHMLTHS,
RS, -Mlist2 #7323 2i8EL, ARSIHELIEHRYAMEHATS

2. LSBTV AMD COMM: 2—9%grepl, BEHIHSRLTLVELY

MFIVITDB

e —RFEB/OE(E (SCL) ¥ BBIIOE— (CPY) N2 3EEE
WEICIHUT, HPHERXDEMZTTS. flAIE
— BED, BINLTELVEHBEINEN—T (<S> 2—2)TRELTSY, AL

LRI EL N —T TH %S, INDEPENDENTHE R (+REDUCTIONE)Z:E L
THB,

— L, BEFNEOIN—-TLS, ON HOMERY + LOCALEIZBINLT, MikD
70ty Y 7 TEITTAIE, BEFIRETHIZELIERLTHAS,
3. COMM: 2—IH D E<t2%ET, IBEITDITHDEEN, J—ANDIET
XDENMESRL THS,
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HPF/—RAERATa(1)

| HPF/—-27095 LB ERT BRIATa

-Mhpfout

B o auodisth 7 AL THRELEF—SSHAYOY—REH AT S

o NENT)—ARENR-AIS, Fa—Z=J%TOIIEHNTED
oF—ANHNIEELEN GEDIARLEICER
EEE) | NCLUDLEfTIRBBEh R THhEhEd
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HPF/)—=ARERRAT /a3 (2)

) [EaoRRORTESNS SHPFERIEMAL L - AR/
%> sxhpf -Mautodist -Mhpfout sample.hpf

. : real, dimension(100,100) :: a,b,c
r.eall, dimension(100,100) :: a,b,c Ihpf$ distribute a(*,*) | JESBI
Ihpf$ distribute (**) ::a ! JESFEY Ihpf$ distribute b(*,block)
do j=1,100 Ihpf$ distribute c(*,block)
do k=1,100 do j=1,100
do i=1,100 do k=1.100
cli) = cli,) * a(ik)*b(k,) doi=1,100
engggdo c(ij) = c(i,j) + a(i,k)*b(k,))
dd
enddo endedno i
sample.hpf enddo

sample.hpf.src
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ARSI ETR R AME(L

| BEp

V.

s/ AEFE - RNIMVE IR S B TMEIR IRV AMC L 7

O FORTRAN9O/SXDIRE) AMH AT a2 (-R2, -R5, X% -W-fmtlist”)&, 538X
AL IEER) AR AA T a(-list2)ZREFICIEE T 5&, 2aiidlbiEER!) X+
hiz, BFHFLIE, NXIMUEEBEHREZEH AT S,

D) | EmsIcHLTE, v—oBHAZThERA
ﬁlj) %> sxhpf -Mlist2 -R5 —Pauto #7335 E O H Hfl
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/{

\

AN N N AN

P e e e o Y

5) <S>+ doi=1,99
COMM: SFT [a] [LINO: 5 insrc.hpf]
6) <N>V do j=1,100
7 | a(j,i) = a(j,i) + a(j,-1)
8 + enddo
9) enddo
COMM: RED [x] [LINE: 10 in src.hpf]
HOME: a(,))
10) <P>P doj=1,100
11) | <>V doi=1,100
12) | X = max(x,a(i,j))
13) | enddo
14) + enddo




10. HPF7 9339 D73 AMERN

http://lwww.hpfpc.org/book/hpf_text.html

PCOSAYT

EHNTOI5=05

High Performance Fortran &4 i5{t

FHFX EE HPFEEGES &
BT - iR - GRS - # B 1

QNI O 2 E vaNueod

ik finjueliiog
8ouew.ojied Us|H

H

BEE

W MR noT

Page 79

1EREEE 20114E3H 308 #5E
ISBN978-4-563-01586-2 ¥3400+7F5

HPFIZ KA MBI T4 534 F LM
—DNEBRMLGHESRE, CUEEIZHE
951D IEHoT-)

High Performance Fortran2. 0 A XX ¥ =27 JL
(2o H— 7z T75—VER)

The High Performance Fortran Handbook
(The MIT Press)

(BN FETEIZERDH S

ok 4 ADENS EREET

ﬁ% 825 B9 75 Fortran D £058 (LR 5E
(DO, XA, IFXXFEE)

BEE REHEEZX

fm& HPFIEERES

28 B FRE-RELCE-
IR Z M MRS




] At

'MPI0) 20%0)F[E T 80%MDIESE L

T045 LK BEENEL ARFEOWHFEIZ XS

A MPI
MEHE

80%

20% S EIN L=
MMT5FHE
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[ #i &%} ) NEC Ftrace Viewer

| B3 4 RERRAR B RE (ftrace) 1B M E I 7 71ANICRRT B7=H0Y -
B N—F L BEOMERBERYAS, BELITIHATRTTEET.
o HE)ILES{L#EEE - OpenMP-MPIZFIAL =703 LD AL YR - 7O AED
IR iR B HICIBIETE XY,

‘scts1/cmc/home/w61028/sato/ftrace_sample/BG EE/fver4-2/1XS_1lane/N04_mpil 6ompl’ NEC Firace

File Chart Table Help

5 ProcessBreakd hart | = MPIC hart 5%

Process Selection  Function Selection = B

0
160
150
1
1
120

e e
P==1

[HN
S 8

MPI & ELAPSED TIME (s)
=
15

0 1 2 3 ) 5 6 7 8 9 10 11 12 13 14 15
MPI Process in loop
W ELAPSED TIME m MPI COMMTIME m MPI IDLE TIME

[ ProfileTreeTable 5% Column Selection  Table Setting = 5

PROC.NAME FREQUENCY (#) | ELAPSED TIME (s | v EXCLUSIVE TI| AVERTIME (ms) MOPS MFLOPS|  V.OPRATIO (%) AVERVLEN | VECTORTI[ ]
< Total 19301830 410.08 496128 0.26 9395.45 2683.02 95.77 193.07 2:IE|

b mpi_win 19200 125.92 1685.97 87.81 232.00 0.00 63.25 41.91

b lagrange s 1436 29.40 429.78 299.29 2574.59 175.85 69.95 54.81 3

b 1agrange | 1436 28.98 413.35 287.85 255515 180.85 69.63 54.84 1

b lagrange y 1436 1860 26862 187.06 258022 255.10 65.18 60.44

b ragrange s 1436 18.65 268.19 186.77 2586.15 255.34 65.14 60.44

b restart_ove 32 2740 18267 5708 31 27162 0.00 3557 64.00

b interface o 1RRNRNN 1459 165 71 nin 4575358 79778 a6 aa a1 248 a3
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[ #i &%} ) NEC Ftrace Viewer

| NEC Ftrace Viewer®{ER 7 iEICDLT
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1. IRIR (XY —/Y) D#E(E (ExceedDIZR)

| 7 b R2o AT
oExceedn#2E)
ol K EIE DEEE)
PRPABIVIITRRENBA=21—HS “Openin Terminal” %8R
L = e 7 42N = i/ L 0%

! W61028@frontod: ~
= MREIE
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1. IRIR (XY—/Y) O#fR (XmingDiEH)

| 7 b R2o AT

o XmingD S &j
PTFERTH7O9F L 1~ Xming j—T Xming 1 TXmingZ 2 ).
>WindowsIRIZETlS, EBENTHERARAZ/IN—=ITXMIngD7 LA HRTEND.

oTeraTermM:iRTE
>T R 7E |- SSHEEX |—=TJE—bD (X) 77V =3 IDFT V9 ANTOKZHF
.
>XxeyesAP/REET, HEIEEDTETVLINERLTTEL.

e OyvbxrvkeioAnv1y

MRN=IHSNERBAIEWindowsIEIR TXmingZ{#EFRAL =582 ML TULET.
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2. NEC Ftrace Viewer Q2 E)

GUI BT HMO R
iV AT RNETT

e Xmimg 214/ RIHMILE EHN), NEC Ftrace ViewerBHHHARTEND.

4 login.hpe.emc.osaka-u.ac.jp:22 - w61028@front01:tmp VT

=

o X

I71UE) RE(E) S) 2ZHO-LQ) DAZEDW) ALT(H)
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tmo1$ ]

X NEC Ftrace Viewer

=S




3. 771D A H

| MHAEE O LI A= 1—TFile JhSRIRT B ftrace.out ZBiR
®QOpen File
JEEL 7= ftrace.out HLLIF frace.out.n.nn Z1DHRAIAAHRET.
®QOpen Directory

FRELE=T1LIMIETD ftrace.out HEULIE ftrace.out.n.nn ZLTHRAIAAET .
X ftrace.out & ftrace.out.n.nn HEUTF 1L I7MICH BB R . A IAHICKBLET.
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3. 771D A H

| V7 WVISMPRITDIB A (1/2)
eftrace.out 7271 IV DR HIAH
>TFile ;1—T Open File Jh SR AiIAHT=\ ftrace.out ZBIRL TN OK JZHTF

eeeeeeeeeeeeeeeeeeeee

EEEEEEEEEEEEEEE
lllllll
DDDDDDD

cccccc
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3. 771 IVDiEHIA

| YT WVISMPRITDIBEE(2/2)

oGUIHEMOMH(ASMPRITDIER)
»>“Process Breakdown Chart”E—R

/scfsl/eme/home/wii1028/ sato/frac

File Chart Table Help

] ProcessBreakdownChart §3

150

-
ra
L

-
o
S

EXCLUSIVE TIME (s)
w -
=} o

ra
L

W cal_fuvw$l W para_kjrotate W cal_ftyl mdft2$l midft251 mpara_overlapfix mcal_fuvws7?

Other Functions

[ ProfileTreeTable 53

SMPHEFIZTAEARZ ED

,I-iﬁ\%,l-%#ﬁ b§§ a—:éhij— PROC NAME FREQUENCY (#)
v Total 442256
= cal_fuvw$l 400
=~ MPI Process 0 400
Thread 0 100

Thread 1 1loo

Thread 2 1loo

Thread 3 100

[ para_kjrotate 400

[ cal ft§l 400

P dft2gl 400
Poidft2g1 400

P para_overlapfix 604
TP nnn

rac6/tmp/ftrace out

NEC Ftrace

Color Selection  Metric Selection | Process Selection | Function Selection = B

cal_fuywsl3 mtdmaps3

MFLOPS
14262.94
2935388
2935388
29299 32
29356.87
29372.37
29387.12
0.01
18972.91
5709.46

785389

[ — [ —
] ]
1 2

Thread

cal_fuvw§2
ELAPSED TIME (s » EXCLUSIVE TI  AVER.TIME (ms) MOPS
143.48 324.33 0.73 2696851
18.64 7431 185.78 5099521
18.64 7431 185.78 5099521
18.64 18.61 186.12 50900.52
18.64 18.58 185.76 51000.40
18.64 18.57 185.66 51027.30
16.64 18.56 185.57 51052.90
51.42 51.38 128.44 1944.39
8.59 3424 85.61 34277.73
6571 26.73 56.83 12511.09
4.74 18.87 4717 16824.98
15.56 1555 25.75 1807.83

0.00

Column Selection Tahle Setting

WOPRATIO (%)
99.50
9968
9968
9968
99.68
99.68
99.68
8915
99.69
99.36
HEEE
96.70

cal_fuvwgla

AVERWLEN
248.38
24811
24811
24811
24811
24811
24811
234,92
248.02
253.34
25345
20278

4
[

=0

(]

D)

BOVVITIS7%
ERELTRETEET
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3. 771D A H

| MPIRITOIBA(1/2)
eftrace.out.n.nn 771V DR FAIAH

»TFile j-T Open File 105 & iA& 7=\ ftrace.out.n.nn HHBD 7NV F%EEIRL T
rOK 28T

v SmElE, MPI7OEAR0) frace.out 771NV ERAHAADIBEEFICLTULET.

v 170 AR ETERTEEZIBEIEE, TUZIISMPRITOIBE 10ESIc7at XIS IGL
7= ftrace.out.n.nn ZIFEL TTE0L.

BEEER LER 92 (y| H
R T H
SRS SR el -
; LR B
& E
‘g
3
3
g
H
> L&
H i
S
x

cccccc
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3. 771 VDR IAH

| MPIRITDIR & (2/2)

oGUIEHEMOHI(16MPIEITDFRR)
» “MPI Communication Chart”E—K

scfsl/ecme/home/w61028/sato/ftrace_sample/BCM_LEE/ver4-2/TX5_1lane/N04_mpilGomp01_ft - HEC Ftrace Viewer

File Chart Table Help

] ProcessBreakdownChart | ] MPICommunicationChart S]l

Process Selection  Function Selection

=08

B8OOI TIST%

200
190
180
170
160
150
140
130

MPI & ELAPSED TIME (s)

0 1 2 3 4 3 6 7

g 9

10

MPIIEH TOER T ED
HREERNRRINET

Page 91

MPI Process in loop

W ELAPSED TIME = MPI COMM.TIME ® MPI IDLE TIME

11 12 13 1

BERELTRETEERY
~_—\

/i

~ELAPSED TIME

4 15

HHVELAPSED TIME"IZHE>TUWVET

[ ProfileTreeTable E@l

Column Selection

A, IEHEIZEF + & +FRAVELAPSED

N[ - ~
PROC.NAME FREQUENCY (#) | ELAPSED TIME (s| “ EXCLUSIVE TI| AVER.TIME {ms) MOPS MFLOPS | V.ORRATIO (%) aerl TIME ‘~7:;_ U af'g_
= Total | 19301830 41008 496128 026 9395.45 2683.02 IEsTY 1
Nwin_t. 19200 12592 1685.97 87.81 232.00 0.00 63.25 4191
b lagrange 1436 | 2940 1 429.78 29929 257459 175.85 69.96 5481 0 1
b lagrange 1436 | 28.93 Il 41335 287.35 2555.15 180.85 69.63 54.84 1 ]
b lagrange 1436 | 18.60 | 268,62 187.06 2580.22 255.10 65.18 6044 |
b lagrange | 1436 | 1865 | 26819 186.77 258615 255 34 6514 6044 |
D restart_ovi 20 2740 | 18267 570831 27162 0.00 3557 64.00
b interfare 0 TRANARNN T 14549 | T1R5 71 nin 45753 GR TA?R AR 748 a3 N | }
>
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