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Vector Engine@|JFortran1>//)\1 =

I R fn%4 . NEC Fortran Compiler for Vector Engine
o9 D= EIHK
*ISO/IEC 1539-1:2004 Programming languages — Fortran
« ISO/IEC 1539-1:2010 Programming languages — FortrandD— BB #&EE
*OpenMP Version 4.5

® L IHERE
- BEIND ) UAEHEEE

- BENLFI{EHEBE - OpenMP Fortran
-BE) 1> S > RRIHEE
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Fortran_1 >\ = DOFIHA

$ nfort -mparallel -03 a.f90 b.f90
... Fortran 7’00727 5 /x(a.f90, b.f90) > )\ JL. U> D

-04 ... EALANILOBEEINRYD N IAt7ZER
-03 ... BERIAN)LOBEFNT MUt ZER
-02 ... BIELAN)ILOBE#FNRD MNUEZER
-01 ... BIMERRDICWBEEINRD NIt 7ZE
00 ... RTNUL. BBEETOR v B

INSE. YA SOEERT MUE. &
EELAN)L 2T ~O—ILT B,

>
il

-fopenmp ... OpenMP Fortrant&geZz F!) F
-mparallel ... HENLS{LHEREZFIFE

INSE. O/ SoMFNEKEZE > hO—)LTF B,
WHILEBHEEE 2 fE A L7IR W E S (FHEE LIRS TXUN,
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KRR )ASAT S 3 > DIEEH!

a.f9o9

-04 a.f90 b.f90

$ nfort

-mparallel -03 a.f90

$ nfort

-04 -finline-functions a.f90

$ nfort

-00 -g a.foo

$ nfort

-g a.f90

$ nfort

-E a.f990

$ nfort

-fsyntax-only a.f90

BELNILOBEENRD NUbZEA

| ECNE=ZIC SN2

A LRILOBEFNRT ML ER

L. 880700546222/,
>0

BEsHb. XU BERLANILD
BENRT MULE@ERL. O2/A)L,
>0

BE> 51 RH. SRV mALA
ILDBEEMNRT MUt ER L. 32/
oo U220

NI MUEZIESDH T, Z2RUY D5
INwT92332)8A)b. U2

NI NUEZLIEDT (S, Z2RU Y O5
Ny T332 )AL, UZD

JOT7OCRO#HET. TUTOTREE
RFIELEEHICHNTD

VIR FTYVIDHEIT
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OS5 LADELT

£$ ./b.out datal.in

$ nfort a.f90 b.f90
$ ./a.out
$ ./c.out < data2.in }

e ™
$ nfort -mparallel -03 a.f90 b.f90

$ export OMP_NUM_THREADS=4

$ ./a.out
\_ J

[$ env VE_NODE_NUMBER=1 ./a.out }

EIT I 7 A ZIETE

EITIT7AILICAD T 7A1I)LA®IS
A—AEEITEE. 1T T71)LE
(CHRlT TENSZIEE

EITI7AIVICANT7AI)IL =2 IS AL
77

17
~

BENSELIET OO0 S LD LY RER
(FIRIEZZI0MP_NUM_THREADS CIEE T
=3

FIFAIBVE —R(Z
IRIEZ#AVE_NODE_NUMBER CIEXE I D
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Vector Engine C D4 EERITEHEE

| PROGINF(T O 1> D)
o0 S LS ADIEREER
O HHAEIEIREVE DDA — ) \—Aw R (FAT\
| FTRACE(Z T L —X)
ORIHT & DIHEIEIR
o OIS LADBI/AIL. BUSIONKE
O EIHDIEUNH LA S\ & HAEBIREVS DIz DA — ) \—~w
RONAZ <D, ETEHNRRBIZENSS
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PROGINF

7’093 A2FDEEERR

==/,

EITHRF(CIRIRZZXVE_PROGINF(C
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$ nfort -04 a.f90 b.f90 c.f90 UFToEESSMDEZTY ~
$ 1s a.out “YES” ... BB
a.out « 0 == ==
A — DETAIL” ... BERNIEHR+ ATV IEHR
$ ./a.out
*¥¥**kk*k%%x  Pprogram  Information (F¥xxdskokk

Real Time (sec) : 11.329254

User Time (sec) 11.323691 } H%FE?"%*E

Vector Time (sec) 11.012581

Inst. Count 6206113403 A

V. Inst. Count 2653887022

V. Element Count 619700067996

V. Load Element Count 53789940198

FLOP count 576929115066 > ﬁ%’%?%??@?ﬁ’ﬁﬁﬁ

MOPS 73492.138481

MOPS (Real) 73417 .293683

MFLOPS 50976.512081

MFLOPS (Real) 50924 .597321 J

A. V. Length 233.506575 A

V. Op. Ratio (%) 99.572922

L1 Cache Miss (sec) 0.010847

CPU Port Conf. (sec) 0.000000

V. Arith. Exec. (sec) 8.406444

V. Load Exec. (sec) 1.384491 \ I|ZE . 1 .

VLD LLC Hit Element Ratio (%) 100.000000 > /\0 I\”/ﬂ:|ﬁ$|§ >(:E J |ﬁ$l§

Power Throttling (sec) 0.000000 mgu'fb'lﬁ*&

Thermal Throttling (sec) 0.000000

Max Active Threads 1

Available CPU Cores 8

Average CPU Cores Used 0.999509

Memory Size Used (MB) 204 .000000 D,
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FTRACE

$ nfort -ftrace a.f90 b.f90 c.f90 (O>)\A)L. U OBE(C-Ftrace A /I\ASA TS 3> %IETE)
$ ./a.out

$ 1s ftrace.out

ftrace.out (EITEF. MHERBHmA B SN/ ftrace.out T 77 )LZ )

$ ftrace (ftrace N> RTHTERZRR)

Execution Date : Thu Mar 22 17:32:54 2018 JST
Total CPU Time : 0:00'11"163 (11.163 sec.)

FREQUENCY EXCLUSIVE AVER.TIME MOPS  MFLOPS V.OP AVER.  VECTOR L1CACHE CPU PORT VLD LLC PROC.NAME
TIME[sec]( % ) [msec] RATIO V.LEN TIME  MISS CONF HIT E.%
15000 4.762( 42.7) ©.317 77117.2 62034.6 99.45 251.0 4.605 ©.002  ©0.000 100.00 FUNC_A
15000 3.541( 31.7) ©.236 73510.3 56944.5 99.46 216.0 3.554 ©.000  ©0.000 100.00 FUNC_B
15000 2.726( 24.4) ©.182 71930.2 27556.5 99.43 230.8 2.725 ©.000  0.000 100.00 FUNC_C
1 ©.134( 1.2) 133.700 60368.8 35641.2 98.53 214.9 ©.118 ©0.000 ©0.000  ©.00 MAIN
45001  11.163(100.0) ©.248 74505.7 51683.9 99.44 233.5  11.002 ©.002  0.000 100.00 total

MPIZAT S LDEE, HREBRNEMEINIT7MILBERE hEhd, ThoE-4AT2a0 THRET 5.

$ 1ls ftrace.out.*
ftrace.out .0.0 ftrace.out.0.1 ftrace.out.0.2 ftrace.out.0.3

$ ftrace -f ftrace.out.9.0 ftrace.out.0.1 ftrace.out.0.2 ftrace.out.0.3
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%8 ERlERFDEE

| FTRACETI(E. FHDAO/HOTHEERIRZERENT D1z, FHOFEUH U
EFNZWNT OS5 ATIOT S AEROETIRREIMNMEINLUTUED.

$ nfort -ftrace -c a.f9o  BROBEENEEN TR I 71ILDH+-ftraceld=
$ nfort -c main.f90 b.f99 c.f90 T A)LT B
i njgrzu;ftr‘ace a.o main.o b.o c.o S B (CE-ftraceEISET S

| -ftrace’a LT /\AILENE T 7 A ILRDFROMEREIERIE. TNSZ
[FONM U TV DFRDMEREBIRICEH TRREND
| >R L5ATSVUEEICET D HREIER
® PROGINFTERRSNDMEEIBIRIC(E. TOTSLNSHUVEHUTWDISIRFTALASAD
SUBSBDEREBIREEFND
® FTRACETCER/ RSN MEEIRIRICIE. TOTSLNMSHUVEH U TWBS AT ALASAT

SUBBOMERBREEZFND. TNSE. WO UEFHROEERRICZH TRR
=Nd
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N —R/\y DEE

ML—X)\y ORI DI5E. 02/ 1)L,

—_/

> OF(C-tracebackZIETE L. FEITHEI(CIRIE
Z#IVE_TRACEBACK(C“FULL"ZtTZwW

PROGRAM MAIN
REAL :: A, B
A=1.0
B=20.0
PRINT *, A/B
END

$ nfort -traceback main.f90

$ export VE_TRACEBACK=FULL

$ export VE_ADVANCEOFF=YES

$ export VE_FPE_ENABLE=DIV

$ ./a.out

Runtime Error: Divide by zero at 0x6000000105d0
[ 1] Called from ©x600000010750

[ 2] Called from ©x7f8f41e307a8

[ 3] Called from ©x600000003700
Floating point exception

$ naddr2line -e a.out -a 0x6000000105d0
0Xx00006000000105d0

/.../main.f90:5

BEEfNERESEBRICE
RIS Z49VE_FPE_ENABLE(C.
UTFoEOWITNHMZETY N

“DIV” .. EORE RIS+
“INV” ..\ EE G

% VE_FPE_ENABLE(Z LSS DIELBELTE T
EB3H. rL—X/)\WOTEFERN(C EEEZ
DZERTD

CORENRE
a>)8A )L, YU>2JBS(C-traceback®I8TE
ML —R)\w Dtkeez R

FeATan B Z OFF
TOBRER (CHISFEE

L —2X
)\ Bk

YV —X0— RROHISNFEEEPIZ R E

main.f90J 7 1 )LARMSTEH T EOREN
RELTVNDREDIMD
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5)\w i (gdb) DFIFH

=/

EITRRBORW\WI OIS ATIE. FalCHEBDH DEBERS LD TEE.
ZTOEENEFND I 7LD INAIEDFH-gA TS 3 > & ERATD

$ nfort -00 -g -c a.f90 a.f90DFH-00 -g T A/ \AIL(IHEEST D>zt TB)
$ nfort -04 -c b.f90 c.f90 ZNLID T 7 1 )LIF-gla U TRt B iEA

$ nfort a.o b.o c.o

$ gdb a.out gdbZtCE)

(gdb) break sub
Breakpoint 1 at sub
(gdb) run
Breakpoint 1 at sub
(gdb) continue

| FEEIE

@ -0 IBER T (CT/\Ww I T D EE., O ) ASOFRELICEK D O— RYZEENHEIBR.
BEhanNdicd. T/I\WHTEBINSBTERMN>IED, JL—0/RA1> MOERET
TN ENHD B,

O HWI(C KB DIATHIENC Ko THHNFEEEPFANIE UK FRRSNIRAWC ERDHD D, IR
IR Z#IVE_ADVANCEOFF (C “YES"ZiXTE 9 D ECHiThHlilZ RN TE D, 2L, 7T
THIEHZENCT RS ETTOT S LAOERTEMAKEICESRB S ENDDIEHE
B9d .
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> A7 A1—)LD KL —X:strace

$ /opt/nec/ve/bin/strace ./a.out
write(2, "delt=0.0251953, TSTEP".., 27) = 27
open(“MULNET.DAT", O WRONLY|O_CREAT|O_TRUNC, 0666)= 5
ioctl(5, TCGETA, ©Ox8000000CCO) Err#25 ENOTTY
fxstat(5, ©0x8000000ABO) =0
write(5, "1 2 66 65", 4095) = 4095
write(5, "343 342", 4096) = 4096
write(5, "603 602", 4096) = 4096
write(5, "863 862", 4094) = 4094
write(5, "1105 1104", 4095) = 4095
write(5, "1249 1313 1312", 4095) = 4095
write(5, "1456 1457 1521 1520", 4095) = 4095
write(5, "1727", 4095) = 4095

~— ' — H_}

S A A—)LD5|ER S A A—)LORANE

I S AT A-)LD5IE. BEAMED L — R [BERODFR
0 XFT LhSA TS YUY UM@Y) ITITHoNZhY? IRENMERTED,
O HIMNKE(CIRDDT. straceINX > RMD-eAT 3> TChRL—XRTDS
ATF A=) ZEEITDELLY,
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T UL &ER?

| RAIM(CHATZT —F5NENRT NLT—5 EFD, RO BNLT—4
ZAIR T DIRANSanwhZE. FMBUBEZITOINRT NG R TES

WX BdExZNT MNUBEEWLD
ABDSHBDERITAA—=S
A(L) = B(1) + C(1) A1) |=] B(1) [+ c(1)
A(2) = B(2) + C(2) A(2) |=| B(2) [t C(2) || 1T DDt
A(3) = B(3) + C(3)  E100E%
X(l@@)=3(1@@) + C(100) A(100) = B(100) + C(100)
N BIVEGBBDERITAA—S
A(1) B(1) (1)
DO I =1, 100 NG o (2 2 o
A(I) = B(I) + C(I) (2) |- () + () i;fé@?%’?
END DO EA256/ED
A(100) | |B(100)| |C(100) ||HZ20ED
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Wian E DXt

ANTHED EE DM DDanHo7ZE
100[E#E DR TR T NUETR SR

\_—

A(1) = B(1) + C(1) @M VLoad $vrl, B(1:100)
A(2) = B(2) + C(2) @VLoad $vr2, C(1:100)
@ VAdd  $vr3, $vrl, $vr2
A(100)= B(100) + C(100) @ VStore $vr3, A(1:100)
@ © & @
AcslB il e
[.:. . I .. ...
(XEY) (AEY)
@\‘ /@
$vrl +3  $vr2 VET(&. &RA256{EDES!
RO RNILLZRA) RO RNILLZRA) E?E%’:i C‘:_&J_C/\O |\)l/|/
SRBICEDIAFH. —EIC
e SHEERITTES
NI BNILL2RA)
@
SA 154 200 IS
5 (AEYV)
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NN TR RIDLEER

B DO I =1, 100
AP SINBGBDEITA A — (2t BEIFFEITHE) A(I) = B(I) + C(I)
D(I) = E(I) + F(I)
B(1)+C(1) IL—TDgDR UEHIESE(C END DO
E(1)+F (1) INEWEE, ABDSHIEDS
B(2)+C(2) ~ hiER ZHSES
E(2)+F(2 |
B(3)+C(3) AADIV e
E(3)+F(3)
B(100)+C(100)
E(100)+F (100)
y E{THFR
B(1)+C(1) E(1)+F(1)
B(2)+C(2) E(2)+F(2)
B(3)+C(3) E(3)+F(3) _ e
,,,,,,,,,,,, FEHE SN D EITHE
B(100)+C(100) E(100)+F(100)
MEIRFIZD> TWSZ £(CER R NS — T DROE LS+

(EQFD) SORE D@D IID) | xane s, TORAMEERECSS
RO MBS SDETA A=
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NI UL TEBIL—T

| RO NUEICEST 2EE. BoHZESTIL—T
O TR AEFEEREA. 2/)\A hOEBMAZS IR
FHESTE T, (FEAEFEDIIIRNE
« ST DEDARY N VEBMBHIIRVNZHNRT NIUUETERU
o FHil U LZzEFERL)
- — AR, BEEIN. WEEREFZFR. INSE. RO N LVILER]EE
| BCSIDEHDERE - SBEARIC. NT NUEZEET MFEER(NRT ~
JAEARB]DARTFERR) DR
oSt BIEFDEENTIGETCH D&
| RO NUEBICK DT, DA LENEAFTCES
o) L—TROL—TDEDIRUE)MN+ICKELN
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N MUUEARBIORFRE R (1)

LURIDIEDIR U TERSNITEINBRPEE ., ROIED
LTERID/I\H—>DEE, TEIEFZEE TSR0

1 2H5TOREIERE RY b L TOREIEE

DOI =2, N
A(T+1) = A(T) * B(I) + C(I) a(3)Ne A(2) * B(2) + C(2) a(3) = A(2) * B(2) + C(2)
END DO a(4):222;;;>* B(3) + C(3) a(4) = A(3) * B(3) + C(3)
+
+

NI BNUETDE. BIRISNIZAD | a(5) .= * B(4) + C(4) a(5) = A(4) * B(4) + C(4)
ERSIRTERODT,. XT NUE 3(6)\&@(5) * B(5) + C(5) a(6) = A(5) * B(5) + C(5)

TSR : 'k
a(n) : EFESNI-ADIE EHTRIDE
T 255 COHEIER K2 R L TOREIEE
A(I-1) = A(I) * B(I) + C(I) a(l) = A(2) * B(2) + C(2) a(l) = A(2) * B(2) + C(2)
END DO a(2) = A(3) * B(3) + C(3)  a(2) = A(3) * B(3) + C(3)
NI NUELTE. stEIERFEZED a(3) = A(4) * B(4) + C(4) a(3) = A(4) * B(4) + C(4)
SIRNDT, NI MUETESD a(4) = A(5) * B(5) + C(5)  a(4) = A(5) * B(5) + C(5)

=T DR 0RUET. B TFTRAESOXRENTETRVNTEBTD
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D MUEARBIORFRR (2)

13

DOI =1, N
A(I) =
s = B(I) + C(I)
END DO

ZHOSIBN, EEXIDBIEIC
IHNBIL—T (IR N UAELTER0

A(1) = S

DO I =2, N
S = B(I-1) + C(I-1)
A(I) =

END DO

s = B(N) + C(N)

JOUSLEERTDET
NI MNUETEDS

ABDS TOAENEF

A(1) =
S |= B(1) + C(1)
A(h‘ S

S = B(1) + C(1)

ANS TDETIER

A(1) = S
S = B(1) + C(1)
A(2) =S
S = ( ) + C(2)

D ML TOEIERF

A(1) =S
A(2) =S
A(N) _ s

S = B(1) + C(1)
S = B(2) + C(2)

D MLV TOETIEF

A(l) =
S |= B(1) + C(1)
S = B(2) + C(2)

S
S

A(2)
A(3)
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N MEARBIOARFRR (3)

B4
S=1.0 ZOSBORIICEEND D TH. EENFEIT
DO I =1, N SNIRWEIBEMENY S D ENRT NIAELTERR0)Y
IF (A(I) .LT. ©.0) THEN
S = A(I)
END IF
B(I) =S + C(I)
END DO
$l5
DO I =1, N SOEEDEICH T SOEENHDDT
IF (A(I) .LT. 0.0) THEN AR NUETES
S = A(I)
ELSE
S = D(I)
END IF
B(I) =S + C(I)
END DO
file

0T 1N 0> A B KB R BAR TesAA BRD
_ ) E N U [ Lk N = “ - N
A(I) = A(I+K) + B(I) BEANHUETETRODT, NI NUETEE0)

END DO (B1D) 5 — > hMaI2aD) (5 — > N ARER)
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BCHTNDARD ML

V-7 OU5 A AINASICKDERAA—1
A(1:M,1:N) = B(1:M,1:N) + C(1:M,1:N) DO J =1, N
B(1:M,1:N) = SIN(D(1:M,1:N)) DO I =1, M
A(I,3) = B(I,3) + C(I,3)
END DO
END DO
] DOJ =1, N
AN SICKRDERAA—S 2 DO I =1, M
5 7 = 1. B(I,J) = SIN(D(I,J))
BT o= END DO
A(I,3) = B(I,J) + C(I,J) END"DO
B(I,J) = SIN(D(I,J))
END DO
END DO

FcHIT(E. REBRI(C(FDo/L—T EERRICEFE L THhS. IL—TRIE.
—EB (LR EDRELZITV. RBIRIRITT TND MUEEN S,
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IFSXODONRT )AL

EIFEDIR(IFS)EART MUEENS.

DO I =1, 100
IF (A(I) .LT. B(I)) THEN
A(I) = B(I) + C(I)
END IF
END DO

NP BIVETT

mask(1) = A(1) .LT. B(1)

mask(2) = A(2) .LT. B(2)

ma;k(lee) = Aile@) .LT. é(lee)

if (mask(1) == .TRUE.) A(1l) = B(1) + C(1)

if (mask(2) == .TRUE.) A(2) = B(2) + C(2)

if (mask (100 - .TRUE. ) A(ie@) = B(100) + C(100)
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N NUBZIiI A Y tZ—=

|3>N45@ﬁﬁ?5XWﬂ—>\UZFC&D\W—j@NUme%ﬁ\
NI BMUEARE]RRZFARND C ENTED
OEETS—H ... -fdiag-vector=2 (GEHHIEHRE)
e XTI 7A)LHA ... -report-diagnostics

RO N UEARR] & BON DA RERNIEER
. RHOICH DTz EHRL. NT NUELIR
$ nfort -fdiag-vector=2 abc.f Mol EmERITAVE—

nfort: vec( 103): abc.
nfort: vec( 122): abc.
nfort: vec( 122): abc.
nfort: vec( 101): abc.

, line 23: Unvectorized loop.

, line 24: Dependency unknown. Unvectorizable dependency is assumed.: RHO
, line 25: Dependency unknown. Unvectorizable dependency is assumed.: RHO
, line 50: Vectorized loop.

-+ —-h -h -h

$ nfort -report-diagnostics abc.f

% less abc.L

FILE NAME: abc.\
"P.ROCEDURE NAME: SUB UZXRIT7AIL&IE [V-RXTF7A)L&.L]
DIAGNOSTIC LIST

LINE DIAGNOSTIC MESSAGE

23: vec( 103): Unvectorized loop.

24: vec( 122): Dependency unknown. Unvectorizable dependency is assumed.: RHO
25: vec( 122): Dependency unknown. Unvectorizable dependency is assumed.: RHO
50: vec( 101): Vectorized loop.
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s A~

| V—XRITEEBIDIL-TEE. ZDONRT NUBIKRIRERRESTERR
® -report-formatHMiEESNc&EEH S

$ nfort -report-format a.f90 -c

$ less a.lL

PROCEDURE NAME: SUB DRXRIT7AIL&AEE V=T 71)L%&A.L]

FORMAT LIST

LINE LOOP STATEMENT

1: SUBROUTINE SUB(A, B, C, X, Y, Z, N)
2: INTEGER :: N
3: REAL(KIND=4) :: A(N), B(N), C(N)
4: REAL(KIND=16) :: X(N), Y(N), Z(N)
5: INTEGER :: I
6:
7: V------ > DO I =1, N
8: | A(I) = B(I) * C(I) R MUEENTIL—
9: V------ END DO
10:
11: +------ > DO I =1, N
12: | X(I) = Y(I) * z(I) RO NUsEn@ns -
13: +------ END DO
14:
15: END SUBROUTINE SUB
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HLsRARD MU EHEE £ (&

| TOEETIEIRT NUETERVEEY, KDRERDKIINRT ML
{EQElgeiiza(C. O/ \ASHA T OO0 S LTZRNENICER. T D C
ET. R BNUEDRZE S5 I(CE&HDILEE

| XAz | &R D MU
| 25— T—E1ft | X O OEEDRH
| 22/ - ToAnix | ZE)L—TFDRT MU
| BRI ML |L—TRa
| 7> >+
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X DATHRZ

V270035 A

AZINASIERDEFAA—D

DO I =1, 99
A(I) = 2.0
B(I) = A(I+1)

END DO

DO I =1, 99
B(I) = A(I+1)
A(I) = 2.0

END DO

ZDEFERTNUET D &L B(L)~
B(99)DEMN I R T20(CIRDTCULEDS
DT, CDOEXREXTIIND MUAEAT],

IL—TADXDIEFFZ A WX D
ECKD ROMNUETEDLSIC

Zh.
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Z&E)L—TJD—&E1t

AZINASIERDEFAA—D

V—-X70O05 A
REAL A(M,N), B(M,N), C(M,N)
DO J =1, N
DOI =1, M
A(I,J) = B(I,J) + C(I1,3)
END DO
END DO

REAL A(M,N), B(M,N), C(M,N)
DO IJ = 1, M*N

A(IJ,1) = B(IJ,1) + C(IJ,1)
END DO

IW=TR OL—TE0RULE) HNEDRLRRDILIIC. ZEIL-—TZ—FLL.

N ML BDMEZZDHD.
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ZE)L—TDANMR

V—-X70O05 A AIINASICKBERAA—2
DO J =1, M DO I =1, N

DO I =1, N DO J =1, M

A(I+1,3) = A(I,]) + B(I,J) A(I+1,]) = A(I,J) + B(I,J)
END DO END DO
END DO END DO

A(Z,l)\i*A(l,l) + B(1,1) A(2,1) = A(1,1) + B(1,1)
A(3,12"A(2,1) + B(2,1) 2(3:3) - 2(1,5) + 2(1’5)
A(4,1)~g7A(3,1) + B(3,1) (2,3) = A(1,3) + B(1,3)
A(5,1) = A(4,1) + B(4,1) A(2,4) = A(1,4) + B(1,4)

DO I=1,N TR NUELLDETDE.
BEFIAICART N AEARBIDUFREZRN D D |
N RMUALTERR0N,

I—T=Z ANz 3E. DO I=1,M DJL—
J(CEA U TIEIRD N UEARB]DRTER R D4R
<D, RONUELTES,
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CiibaraNoB IV | ¢

V—-X70O05 A AIINASICKBERAA—2
DOI =1, N DO I =1, N
X = A(I) + B(I) WX(I) = A(I) + B(I) R N ULETEE
Y = C(I) + D(I) WY(I) = C(I) + D(I)
WRITE(6,*) X, Y END DO
END DO DO I =1, N
WRITE(6,*) WX(I), WY(I) }/\‘0 NAEANE]
END DO

IL—THEEIC. RTBNUETEBEID ENRT NUETERVLEID DS ENTL\DE

a. NT NUERIRE/RED D A BIRE/RER D (CHEIL. BIRE/REBD IEI32 T ML
3_50

CDEZTHETHNIE., 1EERD NL(LEDOHBITIEIESFIWX, WY)ZERT B,
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FHRT ~MUE

V-TO05 A A2 SICKBDEFAA—Z

DO I = N, N+99 IF((K.GE.®) .OR. (K.LT.-99)) THEN
A(I) = A(I+K) + B(I) I R MLfELiza—Fk

END DO ELSE

I XY bLiELGENa—Fk
END IF

—DDIL—FITTHUTRI N UUEUEO—REZIHDSOOI— R, FED/\F—>
DHERICEITTETDII—RRRE, BfEEOI— RZHEL. ETRICEHA=EHA
NRT, BYRO—-REZBIRUTCETIBELDSIIL—THERT D,

(K=-1DEF)
A(I) = A(I-1) + B(I)

(A=-100D &L &) N ... N+99
A(I) = A(I-100) + B(I)

A(I-100) A(I)
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<O OEBRDRk

foAlEY
DOT =1, N
S =S + A(I)
END DO
Wil BEHIVEEDTERE - SIREMRICART ML
RS EIRET SAFEFNGB 0. AFKEAT K
s Ve« sy s ey | METERVBATE, I3 S
END DO RIS —=>2THBDZEZBHU. Bl
O NlansZzRANSZET. R MNUEZ
BN/ a/ Y 175,
DOT =1, N
IF (XMAX .LT. X(I)) THEN
XMAX = X(I)
END IF
END DO
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SMAI)L—T DR SUAE

V-TO05 AN SICKDEFRAA—D
DO I =1, N DO I = 1,N )
DO J =1, N DO J = 1,N COHITEESS
A(I,]) = 0.0 A(I,J) = 0.0 >(C)|1—7°0)—§
END DO END DO {EM BRSNS
B(I) = 1.0 END DO J
END DO DO I =1, N
B(I) = 1.0
END DO

N MU BEXRN(CERAL—-TZ2XT NUET M. SMIlo)IL—TZ2 =D

) — —

CHRENTDZEICKDT. MIDIL—T(COHEFNDXENRT MNUEZEITD,
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=T /&

V—-X70O05 A AIINASICKBERAA—2
DO I =1, N DO I =1, N
A(I) = B(I) + C(I) A(I) = B(I) + C(I)
END DO D(I) = SIN(E(I))
DO I =1, N END DO
D(I) = SIN(E(I))
END DO
A(1:M) = B(1:M) + C(1:M) DOI =1, M
D(1:M) = E(1:M) * F(1:M) + S A(I,J) = B(I,J) + C(I,3)
D(I,J) = E(I,J) * F(I,J) + S
END DO

A2 )\ A SEEUZEDIRUERZFDOEROIL—TELE. FEEUR (R

HERBRTDYAX) ZEDEBDOEINAEALTZ—DCHFEHTNRI MNUET B,
B UAARDELFIT. IL—TEENER L CTONIERIE T D0 BICHARDERD

FCHIHAS)IL— TS, DX H'HD EREE TSR0,

EIREDTZH(C(E, IRBINLKBEURADEHIR, IL—TEEZERSEDEFDIN

ENAN
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1254 2 ERICKDINT MUE

V—-X70O05 A AIINASICKBERAA—2
DO I =1, N DO I=1,N
CALL SUB(B(I),C(I)) B(I) = SIN(C(I))
A(I) = B(I) A(I) = B(I)
END DO END DO
SUéROUTINE SUB(X,Y) SUéROUTINE SUB(X,Y)
X = SIN(Y) X = SIN(Y)
END END

-finline-functionsZiEF I D&, BIEE CHNITEEZ TV Lt(C
A1>51 BRI D,
JL—TR(ICEABOFEVE UNNBNIE. >S50 2 EBREICARD MNUEZER B
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JO0oLDOF1—=>7

A\ ASATZa>mEIBEELED. OS5 ANDI>)\A SI8RITOE AL

ElCkD,
JO0S LhZzERIETDETHEZRTD) C&z [Fa——>7J]| EHFUEY,
Fa——>T(CKD. Vector EngineDHWIEEEZRAEETEIEH I ENTEET,
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FI1—Z2 DR

| RO MUEREEDHS
ORI NUELEREE, TOUSLAEARDDS S, NT NGB CTEITOEERE
DR

o NUAEARBIDERZEIDRE. NT MNUUbZIRE
« RU N Lap R CEITAIREIRB D = 15>
| R LSO EEZHS
0 — DN N)LanH TCUIEETN BT —FDEEZIE™T
LT DMEDIRUVBRJL—TR)ZXEL<TS
o)L — T D DIR UEH R (CEE LI L—T (IART N IAEZERSH D
p2l [BEEFEMOLE] 03— NS
| XEUFILRONEEDHD
o) XA MU NLDERZEET D
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N ~INEER

| TO03L2EDSE. RT NS CTEITAIREIREF D DLEER

< Ts >
L [ZTSESD AN R o
ANSHFRTUITRE s=24705p8 ZHSHATET UL & EDIR

A

v

TsXao

FSHRD| "o MescEr || %7 MUEX e
R NLEFUEEEY =/~ _ Ts: AN SEITUTZ & EDEITHE
S U c=0RE TViRS MLER LTz & S ORI

A

v

Tv

| —#BIC. R NUERETRCRD S EERBTH S0, RN
JVEER TR

NT NLE B TR SN 25— 5 DB

AN MLVEBE =100 x

EMDRITH-—ART ML BRITR + AT BaspTUESNZET — 5 DfEER
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) I/_ jd)ﬁ‘\% :\@ L/%y Cl:. gg'lf_.l__ﬂﬁ FEﬁ NI MIVES DR

| L —TO@DELUSETEBRIFAS LA, RT MUEICE
BERALDBBRIAZE
0 — DD N B TCUIBTE BT —HFDEENE <R D

/TR T MUEURWEES o " .
i SV B0 UEEIL— T
ECOMT B0 (LEE
=IR{ L =N B 5]
EIGNAT NLETHOR
\V4
“ e —ODOAY NS AR
@ RIMUELIERS ez —somuoss.
B A256ETHS.
=T D
> 42 03R LK

S35 )L — 7 E(=13E)

© NEC Corporation 2019 \Orchestrating a brighter world N Ec



Fa1—=>JDF|E

| HEERAIEMEEDT DU S ADMREIRIRKE D EITRRIORVEHR. XN
O MNUEEERMEV, FEIXRT NLEMEVEEZRE

® PROGINF
- JO0 S LARERDETRE. NTNUVEER, FEHXRT MNLUE
®FTRACE

« Fel COFERITRRE, FRTEE. RO NUVEER, FEXRT NLE

| HEUEFHRONRNT MULEZIA Y -8B L. XTI NUEEn
TULWRWL—TZ4E

| 22/ aSAT> 3> O2IASERTEZRBAL. RXT NUEZ
et
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PROGINF|&¥HDFIH

7451

¥rR®A&kXAX  Program  Information  k¥¥Fkkkk
Real Time (sec) : 11.336602
User Time (sec) : 11.330778 17 44 A
Vector Time (sec) : 11.018179 I AVLength (:Fil’j/\g I\) LE)
Inst. Count : 6206113403 N AN TSR (=P
V. Inst. Count : 2653887022 O N MLEr B DRH 2RI 1R
V. Element Count : 619700067996 .jtgb\(&&ctb\ (%j(256)
V. Load Element Count : 53789940198
FLOP count : 576929115066 o/ =E RUMNUEENTZIL—T D
MOPS : 73455.206067 =N e RVIS s < N \
MOPS (Real) : 733760.001718 ?;:,R_Dﬂb;&b PR KE TSR
MFLOPS : 50950. 894570 R 9B
MFLOPS (Real) : 50891.794092 . “ N
A. V. Length : 233.506575 I V.Op.Ratio (/\0 N)LE Z%‘_s)
V. Op. Ratio (%) : 99.572922 . . "
L1 Cache Miss (sec) : 0.010855 o N Lan B CAIBENTZT—HDEER
CPU Port Conf. (sec) : 0.000000 »
V. Arith. Exec. (sec) : 8.410951 Oj(%(,\(ié:cl:b\ (%K]—OO)
V. Load Exec. (sec) : 1.386046 » =} N
VLD LLC Hit Element Ratio (%) : 100.000000 ./J\é(/\cl:g‘ /\0 I\) bﬂ:ént‘)b jb
Power Throttling (sec) : 0.000000 /}\Td:(/\\ @5‘/“1\ )b—jﬁﬁib‘jﬂg
Thermal Throttling (sec) : 0.000000 = =N D » = _
Max Active Threads : 1 7Aq](t<rdb\° i\g '\) Vﬂ:’_cgé“/
Available CPU Cores : 8 773‘111}.&78&\73‘@59‘3'5
Average CPU Cores Used : 0.999486
Memory Size Used (MB) : 204 .000000

© NEC Corporation 2019 \Orchestrating a brighter world N Ec



FTRACE

| B3 & (CIEREIR R = HRER 9 DHRE
®PROGINFERB U KLSIC, V.OP.RATIO (NI MNLEERK),
AVER.V. LEN (FFIART MNLER) (SCEBU. FRC ECTRTD

Execution Date : Thu Mar 22 15:47:42 2018 JST
Total CPU Time : 0:00'11"168 (11.168 sec.)

FREQUENCY EXCLUSIVE AVER.TIME MOPS  MFLOPS V.OP AVER. | VECTOR L1CACHE CPU PORT VLD LLC PROC.NAME
TIME[sec]( % ) [msec] RATIO V.LEN TIME  MISS CONF HIT E.%
15000 4.767( 42.7) 9.318 77030.2 61964.6 99.45 251.0 4.610 ©.002  ©0.000 100.00 FUNC_A
15000 3.541( 31.7) ©.236 73505.6 56940.8 99.46 216.0 3.555 ©.000  ©0.000 100.00 FUNC_B
15000 2.726( 24.4) ©.182 71930.1 27556.5 99.43 230.8 2.725 ©.000  0.000 100.00 FUNC_C
1 ©.134( 1.2) 133.700 60368.9 35641.3 98.53 214.9 9.118 ©0.000 0.000  0.00 MAIN
45001  11.168(100.0) ©.248 74468.3 51657.9 99.44 233.5  11.008 ©0.002  0.000 100.00 total
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O2)\A SHERIT

| BEEIRT MUE. RBEEOMRZRESE D2, INEC$ TELZ
ET. A2)\AILEICHOHOMSIRWERZE5XD. =12 )1 518
AT EES
® 1> )\A SIERITDOER
INEC$AIBTRA T3> (A:ZERA) ... [BEER. BERER]
*¥NEC$AFBRA TS 3> (A:ZFEA) ... [BEFEFR]
cNECS$AFBRA TS 3> (A:ZFERA) ... [BEFEFK]
O /IR T NUBIEERAT 3>

« VECTOR/NOVECTOR . BEINT NUEDIHRET D/ LR
« IVDEP . R M UEAB]OARFEIMZR O
INEC$ IVDEP o N NUBIEBRA T a > (FIL—TDERIICIETE
DO I =1, N e ZTHTXY>TIEFEITD
A(IX(I)) = A(IX(I)) + B(I) o IERITOBEED)L— T (CDOFHNRENH D
END DO
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N MR BRI OARFREFRDOXTL (1)

NI MNEE

nfort: vec( 103): a.f, line 16: Unvectorized loop.
nfort: vec( 113): a.f, line 16: Overhead of loop division is too large.
nfort: vec( 121): a.f, line 18: Unvectorizable dependency.

ZmHd

EONRT MUEZERFHD

2. CDORIEAY

t—IhFRRENDL

N &)

Y
Unvectorized Loop \ectorized Loop
ZHITREHESN| (PO I =1, N DO I =1, N BT TERER
I ESHHH IF (X(I).LT.S) THEN IF (X(I).LT.S) THEN ESNDKDEIE
S51R0LDTNRY T = X(I) EL;E= X(I)
NUAETER0) ELSE IF (X(I).GE.S) THEN T = -X(I)
T = -X(I) END IF
END IF Y(I) =T
Y(I) =T
END DO
Unvectorized Loop \ectorized Loop
wANR o~ o0 DOTI =1, N DO I =1, N WO IOE
HEEERECSE IF (A(I).GT.0.0) THEN IF (A(I).GT.0.0) THEN| |B&UL. XTI
AN S =S + B(I) T = B(I) 1t
ELSE ELSE
S =5+ C(I) T = C(I)
END IF END IF
END DO S=S+T
END DO

INT MUBRDZIA Y220

nfort: vec( 101): a.f, line 16: Vectorized loop.
nfort: vec( 126): a.f, line 22: Idiom detected.: Sum.

© NEC Corporation 2019

fodlaT 8 (34T RV IRHWan
DEERALTRI MNUE
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N N AEARB]DARIFEIZRDITUL (2) RO M IAEE

ZmHd

nfort: vec( 103): dep.f909, line 5: Unvectorized loop.
nfort: vec( 122): dep.f90, line 6: Dependency unknown. Unvectorizable dependency is

assumed.: A

| XU MUEREIDEIFREGMRE SNEAY. ERRICIEART NUEART]
DURIFEMZNN RN ERDOM D> TWLWB EE. IVDEPZIEET D

Unvectorized Loop \ectorized Loop
SUBROUTINE SUB(A, B, C, N, K) SUBROUTINE SUB(A, B, C, N, K)

INTEGER I, N, K INTEGER I, N, K

REAL A(N), B(N), C(N) REAL A(N), B(N), C(N)

INEC$ IVDEP
DO I =1, N DOI =1, N
A(I+K) = A(I) + B(I) A(I+K) = A(I) + B(I)

END DO END DO
END SUBROUTINE SUB END SUBROUTINE SUB
A(I-1)=A(I)D)\F—>h\ A(I-1)=A(1)D/\F—>THdDZE
A(I+1)=A(I)D)\F—>ARBRIZD MNEESHIRESE. IVDEPZIBTEL TN
TR MNUEUTRL 2 UL

IRT MULRDZRIX v -0
tnfort: vec( 101): dep.f99, line 5: Vectorized loop. ]
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1 >S54 2 EHEICKBIRT N UEB{EE N2 MIAEE

ZmHd

nfort: vec( 110): a.f90, line 4: Vectorization obstructive procedure reference.: FUN
nfort: vec( 103): a.f90, line 4: Unvectorized loop.
nfort: opt(1025): a.f99, line 5: Reference to this procedure inhibits optimization.: FUN

| BEEIFEOHE U MUEZIBIFTWD EEHDEND
| -finline-functions 1> /\ASAT> 3 > TRBD> 51 > EHM
2D

<A)\ASATZa>%#IEEI B>
SUBROUTINE SUB(A, B, C, D, N) $ nfort -finline-functions a.f90

INTEGER I, N e e
REAL A(N), B(N), C(N), D(N) <AIINASDERA AX—>>

DO I=1, N I Unvectorized DO I=1, N | Vectorized
A(I) = FUN(B(I), C(I)) / D(I) A(I)= SQRT(B(I))*C(I) '/ D(I)
END DO END DO
END

FUNCTION FUN(X, Y)
REAL X, Y
FUN = SQRT(X) * Y
END FUNCTION FUN
SQRTIE. T N ALIERIEE/RBEEN TH D ART ~
JUBZEIAIFIR0N

{nfort: vec( 101): func.f90, line 4: Vectorized loop. :

nfort: inl(1222): func.f90, line 5: Inlined: FUN
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I (CECHIDIRN S IL—T

~ND MUEEsS
DHEZF[HD

nfort: vec( 101): a.f99, line 5: Vectorized loop.
nfort: vec( 126): a.f99, line 6: Idiom detected.: LIST VECTOR

| UXRARD MLZIVDEPZIEE T D ETES(ICHERIE
o RFR(CEFINIRNBESIZE U X MY MLEER,

oA (CEIU UR MI MNULMENIZEE. ZDMKFREFBRNARATH DD TN
T MUETEIRN,

Vectorized Loop (LIST_VECTORIETETT)

Vectorized Loop (IVDEP1E R1T)

INEC$ LIST_VECTOR
DOI =1, N
A(IX(I)) = A(IX(I)) + B(I)
END DO

INEC$ IVDEP
DO I =1, N
A(IX(I)) = A(IX(I)) + B(I)
END DO

LIST_VECTORZIETE I D ENRT MNULTEBIN. BEEHADEZRHIL—THhT2EY
EEESNIRNESE, DFED. XDEHE UCIRBIDRFNUL, IVDEPZIETET

DZET. LOMEDRVNYD NLapRHITETETED

<IVDEPICKBRIT MNUELEDAYVEZ—>

tnfort: vec( 101): a.f90, line 5: Vectorized loop.

© NEC Corporation 2019
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SRL—T o> Oa—)> 0 NS MRS

OHEEEDHD
| /MIUL—TD7>O0—-)L9dZETO— R, A NFEEERST
o) —THEMIBDCEEZT>OO-JTEND

02D FDIL—TDRA B D ESHMIL—-TZ27>0-ILFTDZETHRANL—-T DA
AT I UBEDHEERTDO— R, ANTHZERSED

DO J =1, N SMEL—TZARICT >O-I)\EDIT OIS A
DOI =1, M : -
ENAD\(EC,)J) = B(I,3) + C(I) DODS I ilN/f,'
A(I,J) = B(I,3 c(I
END DO END(DO ) ( ) ¥ ( ) EE?'JC(D/\‘U l\)bD_l\
END DO 1IEI(:N_%E_4IEI/\‘0 L
OUTERLOOP_UNROLL(4)I8=ITHEA gg?&;@%&; v oo 3 [N, . REZTAD
DOI =1, M y
INEC$ OUTERLOOP_UNROLL(4)—— ﬁﬁ%in _ EEHZD : EEB
o011 M A(T,3+2) = B(I,3+2) + (1)
A(I,J) = B(I,J) + C(I) EN/S(;(,)HB) = B(I,J+3) +/C(I)
END DO
END DO END DO

OUTERLOOP_UNROLL3E’R~1T. E/=(d. -fouterloop-unroll AT 3> ZEFIDE
SMAL—T D)IL—TEAFEIRD, BEFICDHART MLO— REIEHEKD

<OUTERLOOP_UNROLLIE/RITICK DML —T 77> O—-ILEBEDAY >

nfort: opt(1592): a.f99, line 5: Outer loop unrolled inside inner loop.: J
nfort: vec( 101): a.f90, line 6: Vectorized loop.
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BDIRUEOD/NESWN)L—T

N MU EdsS
DMHREFTHS
| i@0RUEHNINENESE, IL—THIHDOUIEEE N TERL

®iiE DR LER<=256 o 23— ML= (CU. IL—TTUNEZHIBR
L IL—TRREU. STEE M EEIRR

O NI L#EN<<256
wBEDIN—T a—ML=—2> I—TER

(#RDIRL%R > 256) (@D UER <= 256) (R DI LR << 256)

© NEC Corporation 2019

fEDIRULC EDHHAE fEOIRULC EDHHAE ‘
| I |
JIL—T AR JL— T AR JL— T AR
(ETES7) (ET&EED) (ET&EE7)
)I/—j’lﬁ"ééT 5 [(Ro MLGESRTEE) J(Zb S CatH)
'
DO I =1, N INEC$ SHORTLOOP INEC$ UNROLL(7)
DO I =1, N DOI =1, 7
END DO
END DO END DO
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BaiRT NUEDLAN)L EEH SN D EE L

| -04. -03. -02THEINI NUELDLANILZEELTZEE, IRONRD
ML/ E{E D BEN (SEASND

SR » K
BRETN3INI MUE - &=E81L -04 -03 -02
FHEXRDT MUBICKBRT BUE
(-m[no-]vector-dependency-test) O O O
—&{b. ATUR. 1TAES A TS UBMEBRICKDINT ~
(-f[no-]loop-collapse. -f[no-]loop-interchange.

-f[no-]matrix-matiply)

JL— T ORI I RA > FRICEAT NUERE Dz
BHRAVRUN EARTE O O _

(-fnamed-[no]alias)
SN —T D7 >O—U>D%HaT S - = -
(-f[no]-outerloop-unroll)

* FIREDODHELE. ORFMERCEETD SN/ ASATS 3>
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N MUEIC K DEERZRADEZE

| RO NUELIZIEE E UIRVEE T, EEERNRESBE CTRERDI LN
DD
o E L - R NUBLICKDERBIEFOZEEPLFREDRE(LICKD., [BHRES
HIT&S - NLORENEND D28,
ORI NUEESNTZEZFZREET(E. ERICNRT NLETETED LD AN STRDER
FRAMEERRBAEVIL TV LZER LTSS,
O EHANFMEINVY IV ER T(E. ZEF/NAREDARD N an w7z fERT D28,
52Ew NCHRIFTE B3BHMEDHTERIEE,
o MNLEBEIIEREFMANMERESNIEZES. BEPOBEEERZNOHT (CHE
A BY O A=Yl SN ﬁ%bHM%ALﬂbf%&%ﬁ%@%tméj%ﬁﬁﬁé
I n/\;Eb _\,(gfdg
e NOVECTOR}ET«T‘C)I/—j"b“/\‘O NUEENRWKSI(CT B,
® NOFMATS/RIT TR NUEHIEEMMTHONIRWNWLDICT B,

INEC$ NOVECTOR
DOI =1, N

SUM = SUM + A(I)
END DO
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NI MUBICKDETH/\A LS —DFE

| 41 R SA > ENcESIES) A FBROARY MNLaRTO— RIARTZLTVWS
aJEEENN D D
o LITOHITIL. sub.fooD 1> )1 JLBEF(C -Fdefault-real=8\fEE N TL\D/=&. REALELDECTIA. B
M8\ REBERDNRT MlapmTcO— R A R7ENd.

® 8)\1 bR MLO— BRA 77an5G(38/\A b7 S5A > &2FEKT Dfcsh. O— RIX 7T DEHIN 4N
A RT7SA2=NTNBDHE. RITHICAEYDARETICRACI DT RIS —MIEET D,

PROGRAM MAIN main.f9@ SUBROUTINE SUB(A, B, N) sub.f90
REAL :: A(512), B(512) INTEGER :: N
REAL :: A(N), B(N)
CALL SUB(A,B,512) B =A I'l1<---vectorized
END END SUBROUTINE SUB

$ nfort -c main.f90

$ nfort -c -fdefault-real=8 sub.f90
$ nfort main.o sub.o

$ ./a.out

Bus error

| BBz BRRIY(C4/\A R —F B E L TES 9 DH . NOVECTORIETRIT TR UL
ZilE9 D

SUBROUTINE SUB(A, B, N) SUBROUTINE SUB(A, B, N)
INTEGER :: N INTEGER :: N
REAL(KIND=4) :: A(N), B(N) REAL :: A(N), B(N)
B=A s e gy | INEC$ NOVECTOR Sy
END SUBROUTINE SUB Ef;:im-mvrh-r S B = A I;IS'\_.I_'ECTOR?EHTﬁé‘
HIE END SUBROUTINE SUB RAE
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Il 51 QLI & (&

| DOHEEHEL. EEOAL v RTRBICETTZE
o) L—TDIEDIRLZDE
oS  AND—EDIIR(XDEE D) ZDE
|

DO J =1, 100
DO I =1, 100
A(I)J) = B(I:J)

!

> U7IVET

=T DfEDIRUZMD(CHEN LI & EDPI

AL v RO

ALwvw 1

ALw 2

ALw R3

DO J =1, 25
DO I =1, 100
A(I,J) = B(I,J)

DO J = 26, 50

DO I =1, 100
A(I,J) = B(I,J)

DO J = 51, 75

DO I =1, 100
A(I,3) = B(I,3J)

DO J = 76, 100
for (i=0; i<n; i++)
a[j1[i] += b[31[i];

© NEC Corporation 2019
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5L (C K DR T R DA

| 5L (C K D FRBEEIEMRE SN
O ACPURSFREI L FNWIBDTZsb DA —) AW RigETIENT B

S Gl .
> U7l CPUBFRS -CPUHﬁFeﬁ CPUBFRS CPUBRSFR
- '
ALYEO| crubsh | \ LCPUTTAT LI i3 A DB

ALY 1| CPUBSRS .

Fd—)IN\wv R
(HBER AL v RIFIERTSE B T=sbDILIR)

AR L v RTEITUE

ALwR2| cpulspg |

ZLw k3| cpussRg |/ IEADRBERR] f,,;/:,—\'/@é 'I;LE#%FE%T Lz
O CPUIfH] CPUREfHE] CPUBEfE] CPURSFE]
CPURFFE]
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0705 LD

| B LYy RTHFIETTERLOITOISZIITBE
o)L —TPOXDEFDZMHE L., WHWIBTEZIRS(ICTOTSLATER
® BENLFI{L > 0penMP TiliFIZEITI KT I— RZELERK

Bl1. BEIHIMEIC KBDiFI{E

SUBROUTINE SUB(A, N) [-mparallelZ38E L C EBIMIHLARINC TS |
INTEGER :: N, I, 3J
EEQtEﬁE&:% éL(Jl\,\/II); i(g) $ nfort -mparallel a.f990
nfort: par(1801): a.f99, line 6: Parallel routine generated.: SUB$1
DO J =1, N nfort: par(1803): a.f909, line 6: Parallelized by "do". /\
DOI =1, N nfort: vec( 101): a.f9e0, liE} Vectorized IM
SUM = SUM + A[j] + B[I] =T = MHNETI DI
ENDDO [PBL—TZART MUE | | posc A5, (CRIBIZIC L TEI DY
ENDDO
END SUBROUTINE SUB L—TERY

X)L—T LS DERS (FAFHNRITTETRNEDETD
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Vector Engine CHIBECE AWML OS5 =270

| OpenMP Fortran

e OSSN, WHIEITTERII—TVOXDEXDZHME L. ENSDAFIML
FiEE R I I8RIT(OpenMPT « L5« D) Z187E
e 1> /)\ASH. ZDIBRZTICTOT S LZER., WLHINIBHIEIOIZHDIER
IT"EA
| BEhili5l{E
e 1> )\ASH, WHIETTETBRIL—TOXOEED =Y., J0O05 LA%Zi5]
WIBFHIEIT D KD (CER

OHINR—=0 1] DIL—T . 005 L.
VEZEE > )\ SHBEENICITD

BT TOBADINTD

s— — < sy | =T XD |y 095 L0 o O : TOYSRICKDIEEN YA
JOVSZ2VFE | ggnom | BRTORA | 7 gy HEE | QLA ShaBncEEd
OpenMP Fortran _ = SoTHE

O O =)
(-fopenmp)
EEINEIe _ _ _
(-mparallel) ﬂi

X FA—ZTRCE [-1 ODIETH> TETOISVICLDEENRECRDZENDD
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OpenMP Fortran

[$ nfort —-fopenmp a.f90 b.f90 ] U2 ODEE(CHE-fopnmpTIBEI DL

| 258 AT URLSRMEDZHDIETIT - 5+ TS Uk E DRI EE

® NEC Fortran Compiler for Vector Engine C(d. OpenMP Version 4.5 CD—EBHEHE
ZHR—

| OO0z 0F%
e OJSTN, WHRITTEBII—TVOXDOELEDEHE L. ENSDALSIML
FE% R I8 RIT(OpenMPT ¢ L5« J) % I8TE
e 1> /)\AS(EEeDiERZ(ICTOTS LZ2ZHR., WHIRFHEIFIDZsDIIE%E

A
® -fopenmpZiEELTC. O /\AJL. U>D
I YN
o O SYHIFEEI D Z&EIR, IEE CEDcsh. BHFUFELDEL VIEEER
Baya):ivE:

o WFLEBSDEI DK L, /NI PR, ZROHEBIEICHINZ TOIS AL
RO ) A SHMTS . TOTSZVINES
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{5 : OpenMP Fortran(C KB it

H1DEIEISUBDOpenMP Fortran(c K54k

SUBROUTINE SUB(A, N)
INTEGER :: N, I, J

REAL(KIND=8) :: A(N), B(N) ——= —
REAL (KIND=8) :: %OpenMP}amﬁ -fopenmpZi5E L COpenMP

1$OMP PARALLEL DO %}ﬁl ;Eﬁ?f%ﬁ&‘b(:jﬁ
DO J =1, N $ nfort -foperfp a.f90
DO I =1, N nfort: par(1801): a.f90, line 5: Parallel routine generated.: SUB$1
SUM = SUM + A(J) + B(I) nfort: par(1803): a.f90, line 6: Parallelized by "do".
ENDDO nfort: vec( 101): a.f99, line 7: Vectorized loop.
ENDDO - A
oy 2INA SHUMBIEITTED
BIETCE B — T ZRS Rl A
RETURN £SCTIOISLEERTS

END SUBROUTINE SUB

| OpenMPODIERITIE” I $OMP” (CHEl T T L FFEZIETE T D
1$OMP PARALLEL DO

7 X
PARALLEL DO
A FE X RIDBIADIEE Do)l — F DB L EIETE
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Fas&

] OpenMPX L R (OpenMP thread)
o SRIERYRMFAIRDE A, ALY REBENDIZEEHDD
| 15 —= 3> (Parallel region)
O 1EENMOpenMP ALY RICKDIIF(CEITESNBAIXDEFD
| ZXU—=3 > (Serial region)
05— DAIMIITTYRI ALY RTODHETSNDIXDEFD
| 7S ~X— b (Private)
0\ 5|) —=3>%ZFEIiT9d B0penMPAL Y RDDIED—DDAL Y ROHM
577t ABJgE ChdDE
| B (Shared)

Oilli5| ) —=3>%EITIDINRTDOpenMPR LY RS TF I XBIRETH
D E
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OpenMP=« L5« J

K LEHENDEDDFH:1EH

I$OMP PARALLEL DO [schedulefl] [NOWAIT]

SCHEDULE (STATIC[,size]) .. SCHEDULE(STATIC)N'BIEE
esize[EIMIENRLUZEOEFEED EL. OpenMPAL Y RICTI> ROE AR TEIDHTEITIS
osizeMIBENAMEINIZEE., sizeZ ALY RETEI > EBENMEESNIEEDEHRT

SCHEDULE (DYNAMIC[,size])
esize[EMIENRLUZEOEFEED EL. OpenMPA LW RICEIM(CEIDHTEITID
esizeMIBENABEINTEEE., 1INMBESNTEBDEHRT

SCHEDULE (RUNTIME)

IRIBZ#IOMP_SCHEDULE(CERTESNIER T 21 —I)LAETEITID

NOWAIT

o5 )L —THE T RFDIEERD) \U 7 [EIHAZ AT /RN

I$OMP SINGLE

OEDDOpenMP ALY RTDHEITT D, NATAL Y RESEST,
—BEEICT AL IOTA TICEEUVIEYRITEITISD

I$OMP CRITICAL
BB (CHEEID0penMP A L w R TERIT UK D (C T D (HHBHITH)
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B Ehi 5 EHERE

BEnLS b ZEFIRA LT EE. O3 LDMSE] TRUZKDIC
AI)ASHIXNTEEITITD

\$ nfort -mparallel a.f90 b.f90 J D> ODEE(CHE-mparallel®IEEIT D&

| -mparallelzisFELCOZ /AL, USD
05| RITTEDI/I—TOXDOEXDZME L. WHINLMIBTERILS(CTOTS A
TZH T D
- WML DEEZERZE S FE IRV L—T DOEENEIR
« ZE)L— T DML —T = B ENEIR
—ERA)L—T(INRT MUt ZED> TEIER{E
| 32 /(A SHERITIC K D BENNFI DI
o 1> )14 SHERITOR
INEC$AIERAT> 3> (A:ZEA)
o LiMERATZa>
« CONCURRENT/NOCONCURRENT .. [BE&D)L— T D5t ZEFe] 95/ LIR0)
« CNCALL L IL=TRICFGEOFE UMD EETHEA{EESFR T35
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BT (C KD BB HEDH1EH

| NOCONCURRENT ... BEEDIL—TDili5I{LZEEFA LR

CALL SUB(4)

SUBROUTINE SUB(M)
INTEGER :: M

INEC$ NOCONCURRENT

DO J =1, M
DOI =1, N
A(I) = B(
ENDDO
ENDDO

J) / C€(3)

I FEATE L

I R[EIMDIEA/NE

BOBUBDDRVWIL-T 5D & A5
IEDTEHDA—) Ny ROEDHDILERM/NKRE L H
BEEMETLTULEDSZEN'DD

L NOCONCURRENT Cilli5ll{t,Z 1t ]

foncALL ... JL—THR(CFEIPEEUNH D LS TEMINEZHFRT TS

INEC$ CNCALL
1, M
= FU

FUNC(B(I), C(I))

FHNLHIERITTEDINEDIMOMNSRVESH, F
HIFOH LZ2E0)L— T (FBELFTE =120

L BT TS B =, CNCALLEISE ]

FHRAMMHETTEDZEE. TOJSIYMRELRITNERS
TRLY)
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OpenMP - BENlli5I{LAEEE D E B!

‘$ nfort -fopenmp -mparallel a.f90 b.f90 J

| -fopenmp & -mparalleldmAZIEEL TI/NAIL. U D
® OpenMPilliF||J —= 3 29 D)L—THBEILEFEDXFL & 12D

® OpenMPF 1 L U5« D7z 50 F e BINIHME U< RV EE,
-mno-parallel-omp-routine® 189 D

SUBROUTINE SUB(A, N) $ nfort -fopenmp -mparallel t.f90
INTEGER :: I, J, N nfort: par(1801): t.f90, line 6: Parallel routine generated.: SUB$1
REAL(KIND=8) :: A(N), B(N,N) nfort: par(1803): t.f99, line 6: Parallelized by "do".
REAL(KIND=8) :: S = 1.0 nfort: vec( 101): t.f90, line 7: Vectorized loop.
nfort: par(1801): t.f90, line 12: Parallel routine generated.: SUB$2

DO I =1, N nfort: par(1803): t.f90, line 13: Parallelized by "do".

DO J =1, N nfort: vec( 101): t.f90, line 14: Vectorized loop.

B(J,I) =1 * 3

END DO

S BESHEEND

1$OMP PARALLEL DO

DO J =1, N
DOI =1, N

END DO
END DO

END SUBROUTINE SUB
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A

iNnBIERDBI (CHTZ(CAL W R g
OpenMPZRWVWTIIMELIZEE  ozozw mainBEX DRI (AL PR

—
SUBROUTINE SUB (A, N) :
INTEGER :: N, I, J
REAL(KIND=8) :: A(N), B(N)

REAL(KIND=8) :: SUM = 1.0 FRU—5>
REAL(KIND=8) :: DERIVE : 5 :
I1$OMP PARALLEL PRIVATE(DERIVE) LY L ZLWR2 Rl K3 LAFN—>3>2F0>) (S
- x| [CXDORIBERICYID =N,
PERIVE = 12.3 E—4 REF REN% (dSUBS1 & 78D,
Al— 1 T
1$0MP DO L
DO I =1, N _ mwH)—=3>
) | A —r==
B(I) = DERIVE WHIL+TRIT
ENDDO il
1$OMP END PARALLEL S 1
e : | NUTEEDTONS BERI)—=3>

1$OMP PARALLEL DO REDUCTION(+:SUM)
DO J =1, N

| %4 (dsuBg2

»id

- -

DOSLIJM =1;un'\/|| + A(J) + B(I) 5L+ TET WH—=3>
ENDDO |
END DO : : : 1

RETURN ERY—3>

END SUBROUTINE SUB

¥ VETIlE, R KIiF (nested parallelism) (&H7R— MU TULVRLY,
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BENSHESNTZET O S LADETA A=

mainBEERDFEICET
TEICR Ly Rz &R
NALGALw R

SUBROUTINE SUB (A, B, N) 1
INTEGER :: N, I, J
REAL(KIND=8) :: A(N), B(N) | | | )
REAL(KIND=8) :: SUM = 0.0 BRFAT
ZLyK1 ZLYR2 ZLYKS3 |
DO J = 1, N 1
po I =1, N HNE|ENTIL— T AFNET
SUM = SUM + A(J) + B(I) (C DEBS DEATIERIDIEHE)
ENDDO
ENDDO | Hetosgn
: s : 4 (BXRLY ROSTEHEENS
RETURN 1 SUMZK&HD)
S UTIVET
END SUBROUTINE SUB | ; ; v

G : TOJSLDFET. WiR | F58OENIE)
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OpenMP - BENLFITD R LW REIDRTE

| LHWR(CERT B ALY REEU T DIL—ILTRE

PARALLELF « L OF« JT Yes | ATORNEWHFZRAL Y REETD
NUM_THREADS (requested) s |— . vEDO 7%

ESNTNS + IBENJ=requested

A 4

No

\ 4

ES#COMP_SET_NUM_THREADS | YeS
(requested) HMETESHLTLD

[

OMP_NUM_THREADS (Crequested

PETE
l No

VEDQID 7= ALY R#ETS

Yes

X VEQID7RIBETH B, 8 KDKXKEWVWAL Y RAZIBELTH
RA8 ALY RETUNERSTNIRL,
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FI1—Z2 DR

| MHIETENBES LN
@ I 5){L ULIXWTERIT UG EORRBRR (CX 9D, Hi5IEITrI8EER 7 DEITRFEIDZE|
EBHVNE IRWHY? (TEFIEITER /5L — T =152 9)
| HERIRAFUEDI TN TUNBH?
o 5L =N TWLBIL—TDOERITEEANARVD? CEYIRIL—T #1569 D)
O i5IHEDIZHDA—) Ny RRKRELRWHAY? (A=) ANy RZE/Na<TD)
o XL v RS EDIEEENTT—HV? (JL—THRDIIEZRET)

) SEATRFRE (BB ) -
SUPIILET | WHHEARE] MiH{EER Ty
P
54T iH{EANE] 56 ER S
N W5 {EEB D DEIT
DEBRST Sk S AC IS
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Fa1——>JF&

BT S IEREARITIERE
E R EEERFMT(FTRACE)

1. WHIXIERIL— T /BEZR DL

e SO 71SIEik. FTRACEOE NS, ETEFRHOEVEIEE DS
H9

2. i5{EEF D ZIE"T
0 1. TR DIFTZREHPDILFTE SN TVRWIL—T WL TE /RN
N, MEBERSIEFRITOIRE. JTOJUSADERZITVLLSIEYT B
3. O0— RI\S > XDOHE
®PROGINFIE#R. FTRACEDH IS, FHYRXT(CAIENIEF(CEIDH
ThNdLDS. O—RINSX=ZHETD
X MHMEDRICAND NUEDF 21— 0% +DiTo>THLL &
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5L D)L — T DiER

| HFMEIEEEE DL IL—T
o\l 5|{L T E 7R VTR
o 5{b T =/ U &S

EEISIL TS T B)L—TH

&)

BERCERLE SN, WHHE=N

o |/OBEE EFRATNEF Z REE U IR T USRS 7RV BEEF N U

| 28— TOIMIL—T
o LB RWIL—T
o =Nl —T(INRT N UL TOERIL Z 15T

DO

H ol
=
-

J
DO 1

A(I,3J)
ENDDO

ENDDO

N
, M
= B(I,J) + C(I,J)

J=1 J=2 J=N
I=1,2.M I=1,2.M I=1,2.M
T MUEIC KD EZELL
WL (C KB ERE

WHUEDTZH DA —) =AW |
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56T E /R0 MRERE R

| B—BSIERN R BROBL TES - BRENTNBIL—T

B A ERDESE - B8

IW—TDEDRL 218 EE
DOI =1, N I=1 B(2) B(1) e
W 1C
B(I) = C(I) I=3 B(4)
ENDDO I=4

B(5) B(4) AL w R2TZET
B3A)YDSHETERIIEL LM EKIZHEIIRIES ALY

AR N

| B—XOSEHNRIBBOEBLUTES - SBENTNBIL—T

B—RABDSEH IFEMF T CEESNIEERN G TSN TSR
DO I=1, N e . ZETFIFX DRI L
(1) = 1 = RO TERESNIEEZSE
T = B(I) IF (A(I,J) .GE. D ) THEN . COBEEERE - SROIETH
} T=A(I,]) -D - e
ENDIF WiF{EAT]
'E%\ %Hﬂd)lllﬁifaiﬂ(iﬂﬁﬁmﬁjﬁﬁ C(I,J) = T
« $oF0 - BEOINY—>(F. TOJSLDOER., 85R ENDDO

TOEEREICKDAFERIEE. (BEMLSIFIRBRFE. | ENDDO
> )\ SHBEM(CERH LS T D)
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56T =RVl iEEE

| L— T SORUH L
O TR ERADRII UIRDIE L &k DD DR L EESTU TSRS,
WFHETZRN

DO J =1, N
DOI =1, N
IF (A(I,J) < 0.0 ) GOTO 100
B(I,J) = SQRT(A(I,J))
ENDDO
ENDDO

100 CONTINUE
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B T(C K DASHEIEE

$ nfort -mparallel -fdiag-parallel=2 a.f90 -c
nfort: vec( 103): a.f99, line 5: Unvectorized loop.

| L—THhCEBHTUHUNEFND EE. TOBBMISIE TN E
SMRBATH DTz, JL—T(FEENTEFEDITR L7570

| BN 5 EITRIRE THNUE. CNCALLIERITZIEE L. IL—TZBHEN
SIEDXTRET D

SUBROUTINE SUB(A, B, N)
INTEGER :: N, I
REAL :: A(N), B(N), C(N)

DO I =
c(I)
ENDDO
END

1, N
= FUNC(A(I), B(I))

SUBROUTINE SUB(A, B, N)
INTEGER :: N, I
REAL :: A(N), B(N), C(N)
INEC$ CNCALL
DO I =1, N
C(I) = FUNC(A(I), B(I))
ENDDO
END

$ nfort -mparallel -fdiag-parallel=2 a.f90 -c

nfort: par(1801): a.f99, line 5: Parallel routine generated.: SUB$1
nfort: par(1803): a.f99, line 5: Parallelized by "do".
nfort: vec( 103): a.f90, line 5: Unvectorized loop.
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sEml A EIERTT

| Bansl{bigeE TaFME SN o 7z
| JO05XIL—-THNFHERIEE/RC &2 K> TULD

| &5 {L3E RITPARALLEL DOZIETE L CilliFiL,

o)L—7J XDEFDZEUWILIEETED
0 1> )\AS(d. T—HDIKFREAFRZERL CLINET D,
IELWVERMNESND & ET 00 SVHMRIE LIRITNUEIRS R0

seHlLSI{ESNZIL—Th &
M. R\REDYIVOEED
ZZDEE. ATOMICZZDXD

BERIICIEEI D

SUBROUTINE SUB(A, B, N)
INTEGER :: N, I, J
REAL ::
REAL :: SUM = 0.0

INEC$ PARALLEL DO PRIVATE (WK)
DO I =1, N
DO J =1, N
WK(I) = A(I) + B(3J)
ENDDO
CALL SUB1(X(J), WK)
~INEC$ ATOMIC
SUM = SUM + X(J)
ENDDO
END SUBROUTINE SUB

A(N), B(N), X(N), WK(256)

<

IL—TARTEEREUTERY
DZEH. BLSIEPRIVATEG T8
— e )

J)b—j"@%ﬁ%ﬂﬂﬁ?ﬂﬂ:&?‘éﬁ
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FEDTZHDA—) =W R

| TO03 LzNMFHE LTz &K DIBNT DETRBID &

oilli5){t g BIcHICTOTSVIC KD TEIMESNTZAIEDEI TS

- TO9S LZERC L B ENNERS

« MHNNIBHIFHDTZsHDRITIES o T'S L DYLIERE RS

0> X5 ST S URNDHHbHIENC K DiF SR

S RF AT —HEEH. BBIBIITLASATSUBBATOIHBEIHIC LD
R

—J 74 JUIIOBER. MALLOC()7&&E

ol AL v K &D) N 7 EEADIZsHDFF 5 ]
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S AT LS54T S ROHEb

| 7O0S LG THREND T —5%2SR. EHIdesE. 5o
OpenMP A L v RTEEFICEFicNEWVK DBHMOGIEIZ1TD
@ J7AILT« XTI UTS, MALLOC() CHHR L /cfEIB D ERST — 5710 E

| S X LS54T S VUBEMOEUE UBIERZ Hli

OMALLOC() (ITEBLIT—DICEEDHD

N TOMHMERT DT —FIE. O—HILT7—FEULTEEL. ATV Y
(CREIEFER T D

OEFAATEVICRANDDEE. T7AMILMSDFHEMIAFHEI—E(CITUL. N
BEAEBVUICERMU. BEBRT—IZATIUNSHEHADKLDICTD
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J\U 7 EEADTZ b DF S EFE DR (1)

| OpenMP T, RDIGFACEEINIC/ VU ZEEANTHOND

ONOWAITH DR \ILF) L — S DR T I BELIMETE, 2>/ A5
e L) (CRERAM) \U PRIEAESTS
® REDUCTIONTMDIETE =NT=illiF )L — T DFL T B (*)
® COPYINGIDIETE =N/=iFI D — = 3 > DRBIARE(*) ([ FIFIBDAERF £,
N UPREEIT SN TS
0% —=3 > D TE(*) 20\

| AL v RS EDHEREIE— (T 3 (SIEDIEHE)

OiENRUC EDIEESENE( T DS —T DIEE=DIT—E(C (.
SCHEDULE (DYNAMIC) /&%)

I$OMP DO SCHEDULE( STATIC ) I$OMP DO SCHEDULE( DYNAMIC )
DO J =1, M DOJ =1, M

DO I =1, N DOI =1, N

ENDDO ENDDO
ENDDO ENDDO
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J\U 7 EEADTZ b DF S EFEDHIR (2)

| 5D —= 3 > DEEIC KDL 7 EEADHIBR

| NOWAITEETE (C KD AE/RHEEREY) VL) 57 EIHADHII B

O HIPRTE/RLV N ZEERICNOWAITAMEESNZGE. J2 /)1 S(&

NOWAITEIDIEEZHEEHEIT D

SUBROTINE SUB()

IOMP$ PARALLEL DO
DOI =1, N
A(I) = ..
ENDDO
X = 0.0
—| 10MP$ PARALLEL DO
DO I =1, N*2
B(I) = ..
ENDDO

END SUBROTINE SUB

o) —= 3 > D&k

© NEC Corporation 2019

SUBROTINE SUB()

X = 0.0;

IOMP$ PARALLEL

10MP$ DO
DOI =1, N
ACL) = ..
ENDDO
10MP$ DO
DO I =1, N*2
B(I) = ..
ENDDO

IOMP$ END PARALLEL

END SUBROTINE SUB

NOWAITA) = IETE

SUBROTINE SUB()
X =0.0;

1$OMP PARALLEL
I$OMP DO NOWAIT
DOI =1, N
A(I) = ..
ENDDO
I$OMP DO NOWAIT
DO I = 1, N*2
B(I) = ..
ENDDO
I$OMP END PARALLEL

END SUBROTINE SUB
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O— RN > XDediE (1)

| ROLSIIL—TTlE,. FRIZ EDIELEMI—TRL, L—TD
RTEATS < OESEBIENEL S

5L —TZUDICHEIL. UDDAL Y RTEITUREES

ALw ko XLw R1L ALw k2 ALwvR3

DO J = 1024, 1, -1
DOI =1, 3J
ENDDO
; I WHULENIZIL— T DR DR UHED(CDONT
Y | )L — T DR 1 RBUL—TDRDRLE. b5, stEsn
B RS JNU 7RIEEHDN THND _—
BT D
O— RIS > RADesE

ALw R0 RLw R1XLw R2 XLw R3 Zl/“j FZ&O){’E%%%“C%%

5)L—T DA

EiFE—(C L. F5REZEM
<Fd&, KDERHETINT
' b R s DETEZERRDIENTED
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O— RINS > ADeiiE (2)

EREEZ—(CTDESH. WIIIL—TZLDHEN<BEL. XL w RICE
NHTD

| OpenMPitiFI){L,
O SCHEDULET)D)\ S A — S TREL
1$OMP DO SCHEDULE(DYNAMIC,4) JOS A AT L. Z Ly (=53]
S A—SF318TFES UBF. W REICHE
DO J = 1024, 1, -1 (51T (F:44E)
DOI =1, ]
ENDDO KON < DEN U AN PR Z
ENDDO WXL TED

| &5

® CONCURRENT$E7R1T(COpenMP &[Gk (C
SCHEDULEB) Z {33 TI\S A - TiAE

INEC$ CONCURRENT SCHEDULE(DYNAMIC,4)
DO J = 1024, 1, -1

SCHEDULE(DYNAMIC,4)}87E i

DO I =1, 3 DENFNZWNFER LY RO
ENDDO JZHDEENBE(CIRD DT, 1]
ENDDO BEIRPR DRV DEIZICT D &
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12 [ Ee AT EE : FTRACE

| ALY RS EDBEHRELD. FHRATOO—RINSORZRMBIZENTED

REQUENCY EXCLUSIVE AVER. TIME MOPS  MFLOPS V.OP AVER. VECTOR L1CACHE CPU PORT VLD LLC PROC.NAME
TIME[sec]( % ) [msec] RATIO V.LEN TIME  MISS CONF HIT E.%

60000  62.177( 73.1) 1.036 100641.4 79931.0 99.55 248.5  62.134 ©0.023  ©0.000 100.00 SUBX$1
15000 4.467( 5.3) 0.298 107076.2 83033.3 99.47 248.4 4.455 ©.005 0.000 100.00 -threado
15600  11.552( 13.6) 0.770 104082.7 82404.6 99.54 248.5  11.542 ©.006 ©0.000 100.00 -threadl
15000  19.000( 22.3) 1.267 101390.4 80683.3 99.55 248.6  18.990 ©.006  0.000 100.00 -thread2
15000  27.157( 31.9) 1.810 97595.1 77842.2 99.56 248.6  27.147 ©.006  0.000 100.00 -thread3
15000  22.711( 26.7) 1.514 1426.9 0.0 ©0.00 0.0 0.000 ©0.015 ©0.000  0.00 SUBX
79001 | 85.034(100.0) 1.076 74062.7 58500.4 98.89 248.5  62.249 0.843  0.000 100.00 total

JL—J'EHIIC INEC$ CONCURRENT SCHEDULE(DYNAMIC, 4) &187%E

REQUENCY EXCLUSIVE AVER.TIME MOPS  MFLOPS V.OP AVER. VECTOR L1CACHE CPU PORT VLD LLC PROC.NAME
TIME[sec]( % ) [msec] RATIO V.LEN TIME  MISS CONF HIT E.%

60000  66.872( 99.6) 1.115 93599.2 74318.7 99.52 248.5  64.077 1.418  ©0.000 100.00 SUBX$1
15000  16.766( 25.0) 1.118 92992.0 73842.7 99.52 248.5  16.022 ©0.409  0.000 100.00 -thread®
15000  16.697( 24.9) 1.113 91671.0 72796.7 99.52 248.5  16.000 ©.397  ©.000 100.00 -threadil
15000  16.714( 24.9) 1.114 94854.7 75312.8 99.52 248.5  16.040 ©0.305  0.000 100.00 -thread2
15000  16.695( 24.9) 1.113 94880.7 75329.6 99.51 248.5  16.014 ©.307  ©.000 100.00 -thread3
15000 9.129( 0.2) 0.009 = 1284.5 0.1 ©0.00 0.0 0.000 ©0.010 0.000  0.00 SUBX

79001  67.148(100.0) ©.850 93334.5 74082.8 99.51 248.5  64.192 1.430  ©0.000 100.00 total

CEEH] : SUBX$10D-threadd~-thread3EXCLUSIVE TIME(CIESDENHD(O—RA1>2/IS2RX)
EE  (X5DEIHRLKIRD, SUBXDEXCLUSIVE TIMEOVEEHE(/ VU FRIEAERISHEHE)
212 URA L w RGBSR HME 9 7= sbsuBX$ 1 (IENN
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ALLOCATES CHER U f=rElg,

| ALLOCATEXX THER U TZRBIE DN BN, TSAAR— MNIU T TRE
O EIfFFTZELH. FIT(EIRAABHBEMN. TSAXR—KH?
o TEISMELRET. WHIIBRTZ S TzhY?

SUBROUTINE SUB() ALLOCATE(P(16))(%1[EI3E1T, P(EsharedDfzs. £X
REAL,ALLOCATABLE :: P(:), Q(:) Ly RCTE—DMESZSRT D,

REAL,ALLOCATABLE :: R(:), S(:)

ALLOCATE(Q(16))(F—DDAL v RTDHEITEN. T8

P,Q : shared || ALLOCATE(P(16)) IHE—DRIFRENS. QldsharedDizsh, ALY
R,S : private '$OMP PARALLEL PRIVATE(R,S) RTR—DMBEEZSRT B,
1$OMP SINGLE
ALLOCATE(Q(16))
1$OMP END SINGLE ALLOCATE(R(16))([FNAYRA LY RTDHEITH., H
51 QLIS X R 1$OMP MASTER 1B(E—DIZ IR END. RidprivateDicsdh,. Y RAF X
ALLOCATE(R(16)) Lw RSN TIEEREUS T DIRREDFF TH D
1$OMP END MASTER
ALLOCATE(S(16)) ALLOCATE(S(16))(FEXR L v RTHEITEN. fEEIZMED
|| !$OMP END PARALLEL BRSNS, SldprivatedDfzs. &AL v RTHI%Z D%E
END SUBROUTINE SUB BAEEINS.
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EX7&O—71)LEcY!

| ParallelV —= 3 > IR EMHIEITESNDED (CHWNT. EXRO—7
JVEEHZ{EH T D155, IRIEZZIOMP_STACKSIZE(CZDAEFI LD KE
WH A XDEZRTELTLIZEEL,
® OMP_STACKSIZE(Z. Y RFXRXL v RUSNDAL Y RDRAF Y IDERRXSA XZKEYT
DIRIBE. HEURMDTEZEDRAI Y IDERAYAX(FAAH)I\1 ~,
® X5 IDFEAMERCRFINA DTSNzl E, TOISANRERT I3,

R8BI

$ cat a.f90
ZLwk#3d | T OMP_STACKSIZET PROGRAM MAIN
ATy D BEShEHAX e
I$OMP PARALLEL
ALY R#20 CALL SUB()
24 24E I$OMP END PARALLEL
L | ROV IRKBA X (ENR—SH AL XTADHS
ALy B#10 N3O T(64MBDEHY A XICIRBDT). END PROGRAM
ATV I RIBEHTRESNE Y XEBATEAT SUBROTINE SUB()
E3N ADERDYAAZBADLERFRT REAL(KIND=8) :: X(16*1024*1024)
93 ‘ ‘ REAL(KIND=8) :: Y(16*1024*1024)
BICRAVAM XEZXRES UTED L., ftiDE
HMEeE—TREDPNELLRDIDTHETAX END SUBROUTINE SUB
KDOREFVWHA X(HBELRRVAED KL, ...
IRAHGALY RD $ nfort -fopenmp a.f90
y R 1 ] $ export OMP_STACKSIZE=384M
$ ./a.out
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GG I

| BFNEE (IS ERIRETH DN, &AL Y ROETIEFA—E TR
(EITIEFARIESNEWN) 728, B ULIAGFDIEFHEITI DIZTC
ZDO>TCUERDAREMEND D
O HERAFHHE C. S UVIEITH EFETERBRMNERD. Fe, WHIETT
BDIZVICHERNEND ZENHD

DOI =1, 100
SUM = SUM + X(I)
ENDDO

ALw ko0 ALwv k1 ALw k2 ALw k3
X(1)+...+X(25) | X(26)+...+X(50) [ X(51)+...+X(75) | X(76)+...+X(100)

‘\\\\\\TP - ’1{//////////,

CNBOIMEOETIEEIECEC & (2B
SUM SEVES. BTORECHRENEL BE]
BeEhdS B
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