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1.1

1.2

EF1E C/C++O>/)\A5

B1E C/C++aN15

=

NEC C/C++O>/\A3>(d. C/C++TOTSL%ZT2IAIL - U2 DU, VEDCPUTEITY
BDIZHDINAF VKT DA/ ASTI . ROA2/\AS(E VED/\— RI T I77MHREZR
RETEB(CBIESHEDLD. ROBLHEZRELTULET,

o BEINT MUALHERE

« BULIUEHEE. OpenMPILF I EHEEE

- BE> 51 ERMKEE

o TEREIBIREVIGHERE

BRI\ ASATZI>OEECKID. INSOMEZEIRUENS,. TOREADZRAR
(CHRT T ENTETY . RBCEEDFMNAU I /\ASATS 3> (CDNTE. 28R
BFESiRL TS0,

A2\ SDiEEED

(1) RIBZHDFETE
NEC C/C++2>2)\A SEEEF (C/)\CADIBEZAI LIV EE(C. RIBEHPATHZNTE
LTLEEEW, NEC C/C++> /1S 2% T/opt/nec/velit FIC1 > A h—=)LEn
F9, RIEZEHPATHI(C/opt/nec/ve/binZBIIL TLIEE0N,
NEC C/C++2/\AS(ClE. ANYAHT7AINASATSURED/ R ZH/ET DIRIEE
BHRAESNTLWEIN. NEC C/C++O/\1 S BEED/ (R =BBNICH—F T3
2. INSORIBEHZRTE VIR TEZHIAWZREITERT, BRIBEZER(E. 22/)\035
(CATE LIRWVOSSDAY FPOS A TS UD)(RZEICEIMUEWMEEIRE, RENINDT
ALK ZY—FIDIRENDDES(THELTIIZEU,
RIBZECDVWTIE, 2.2 ETRCSRINIRBEH] 28RUTIZE,

(2) EEI
O SOEEMZHBALET, IEEL TV /INASATI I > OFMICDNT
(&, [8E38 O )\ ASAT>3> ] #8BLTLEEL,.

s CY—XT7AI)(a.c)dI>)\AI)L. U>D

$ ncc a.c




F1E C/C++O>/)\15

o« BEDY—-RXT7AILDOAZI\A)L, VD

$ ncc a.c b.c

o {ERRT DEITI 71 ILD&HEI(prog.out)ZEI8EIS DI /\AIL. U>D

$ ncc -o prog.out a.c

o BRARBROART MUE, &#EbZIT532))L. V2D

$ ncc -04 a.c

o BWERZHDRRVLANILTART ML, &@EbziT53>2)/A)b. V2D

$ ncc -01 a.c

o RUBMNUE, BE(EZITHIRNIZ )AL, UZD

$ ncc -00 a.c

« BHUIUEZITSAZI/NAIL. USD

$ ncc —mparallel a.c

- BECSAVERZITSIO/ AL VDD

$ ncc -finline-functions a.c

s WEDN=3>002)ASZFERLTI/\AIL. UZD

$ /opt/nec/ve/bin/ncc-X X Xa.c XX NEa 4 S5D/IN\—2 3 FS)

1.3 JO95LDRT
TOUSLERTTBEEDMEUTICRUET.

« JOUSLZERT

$ . /a. out

« MATIVERIEELTTIOISLEET

$ env VE_NODE_NUMBER=1 . /a.out (/ — FESI1DOVETET)




1.4

1.5

EF1E C/C++O>/)\A5

o ANT7AIb. ANINSASZIBELTHEIT

$ ./a.out datal.in 10 (7 74 JLdatal. in. {E10Z A H)

o ANIT7AINEUSFA LD NUTET

$ ./a.out < data2. in

o AL v RSZEEL TN TOTS LZET

$ ncc -mparallel -03 a.c b.c
$ export OMP_NUM_THREADS=4
$ . /a. out

« JO7J 7= (ngprof)DfEHA

O2)8AIL. U OE(C-pgZIBEL. A2 /\AMILULIET OIS LA%'FETT D EHRERIE
FERN T 7 Jlgmon.outlCH D ENET . gmon.outZEngprof 1N > RTH#F. TR T
EFI,

$ ncc -pg a.c

$ ./a. out

$ Is gmon. out

gmon. out

$ ngprof
(MReFHmARREND)

Y RS54 > DIEERR

O2)A 50X RSA 2 DIEERREUTDES DT,

nee [ I /wWrsS1H7oz> | Z71L] ...
ne++ [ I /WS> | Z71L] ...

AL SATSa>DIsE

o OI)\ASATZ I\ AT2()THIITHEELE T, EHOI/N\ASATZ 3>z

BEIDLEE ZATXYIO>DTEELET .

]
$ ncc -v —¢c a.c (IE)
$ ncc -vc a.c (FR)




F1E C/C++O>/)\15

« O2)I\ASET7AILEUTUTOILRFER#HLUFET . TOMOIERF (. AT D

NDO7AIILELUTIRIONE T,
IEF I71IiER!
.C i CY—XT7AI)L
.h CAN\YSFIT7A)L
.C .cc .cpp .cp .cxx .c++ i C++V—-XTI7A1)L
.H .hh .hpp .hp .hxx .h++ .tcc C++~\wHIT7A1)L
S s 72 I5Y—-X

o )\ ASAT2 3> ET7AIUE AT23>T7AILICERBRT D ENTEET,
AT232T7AIUE DA2)IA SOEEBFICEICIEETDA/IASATZ32»PIT»
AIWEREEIT DI 7AILCTY. A2)I\ASAT>3>. T7AILEOARRSA2EFU
MAITEELE Y. AT>3>T7)UE RIBEHHOMEICERESNITIR—LFT« LD
UL LET .

a1 S1ER AT723a>IrAIVEA
ncc $HOME/.nccinit
nc++ $HOME/.nc++init

%

$ cat “/.nccinit
-03 —finline—functions
$ ncc -v a.c

/opt/nec/ve/ | ibexec/ccom -+ -03 -finline-functions -+ a.¢c

1.6 #includeTHRDAFNBI I 71ILDOY—F

#include <Z77/LE&>TBMDIAFND T 7LD —F&Nd5« LU MUDIEEEFLT
DEHDTY,

"z #include " 77 7L £ TRDAENB T 7 A ILE. Y—R T 7L D&HBT 1 LY
NUNSES—FENET. TOT« LY NIERDICH—FSNET,

(1) -ITEESNET« LI R

(2) -BTHEESNET LU KJBET®DIinclude 7« Lo KU




1.7

1.8

1.8.1

(3)
(4)
(5)
(6)

EF1E C/C++O>/)\A5

IRIBEZ 4 NCC_INCLUDE_PATH CTiEE=N=T« LU KV
-isystem TiEENZT« LU KU
/opt/nec/ve/ncc//v—=>3> & E/include

-isysroot METESNTL\B LS. -isysroot TIEESNTET« LT NUET®D includ
e. -isysroot MEESNTLVRLESE, /opt/nec/ve/include

SA4I35VDY—F

SATSUNY—FENDT« LI NJDIBBEEIUTOEEDTY,

(1)
(2)
(3)
(4)
(5)
(6)
(7)

-L TEESNLZT A LU KY

-B TEE=NZT A LI KUY

IRIBZE NCC_LIBRARY_PATH TisEaN/=>« Lo kU
/opt/nec/ve/ncc//v—322Elib

IRIBZE VE_LIBRARY_PATH TiEESN=T« Lo KU
/opt/nec/ve/lib/gcc

/opt/nec/ve/lib

wEHN

HEEMAFRERDREER
FE/NSESBOBRBOEER(CA—/\—-TJ0O—-, 75 -TJ0—. COKE. #hEE. &
BUVE BEEEMREUCEZSDOUEICDNWTHIALET,

(1)

E3%

BBAOEEICSVTC. BRENMCOOKRENMTONE LS. BERBREARECRDET.

34
iE

TOKE

HETRWEBRICBWT., BRENCODREMTONTZEE. HRIREHIER S IEDHR

K. BRSBOEBRAROERRERICRADFEFT,
RIRZEVE_FPE_ENABLE(C"DIV"ZRELLEE. HISMIREL. IS —Avt—2
MEETS—HACHDENE T, RIBEHRVE_FPE_ENABLE(C"DIV"ZE&E LIEH' D

feEE. COREHSMIRELETEA.



F1E C/C++O>/)\15

(2) FENERA—/)\-T0O—
EHE, BREFBIOER(CHSVWT, A—/—JO-NRELZES, ENERSIEORR
DEAEZ. BR5EDERANERERICADET,
RIRZEVE_FPE_ENABLE(C"FOF"ZERE LT EE. HISNREEL, IS—AvtE—>
MEETS—HAICHENENE T, RIFZLHVE_FPE_ENABLEIC"FOF"ZE%7E L72H D
TEE FERNNERA—/\-JO0-FSIFEELFEA,

(3) EFEN\ERT7>SY—-TJ0—
EHE, ERFBLDBEE(CSNC, 7> —-JO-MRELZESE, PONEERERCK
DX,
RIBZ#VE_FPE_ENABLE(C"FUF"ZERELZEE. FSMIREL, IS —AXvE—2
NMERETS—HACHNENETT . RIEZLHVE_FPE_ENABLE(C"FUF"ZETE LIdh D
JelE FBINER A -TJO0-FIERECEEA.

(4) HEE
EHE, BREVLOER(CHSWVT, EEBNMRELLESE, BREREAE. FE
NaN(Z/&hFEd,
RIBZ#IVE_FPE_ENABLE(C"INV'ZE&TE LIz EE. HINDREL, ITIS—Xvte—>
MEETS—HDICHAENET ., RIBREZEVE_FPE_ENABLE(C"INV"Z&TE LA D
e E EEBHIMIRELTEA.

(5) HB/EES
B, BERVLIDFEE(CSNT, BEBSHMRELULEE, AHIBENEERR D
S
RIS EVE_FPE_ENABLE(C"INE"ZRELEEE, HIANREL. IS —AvE—2
MEETS—HAHICHENEINET .. RIEZEHVE_FPE_ENABLE(C"INE"ZESTE U/AN D
EE BERBHIMNIEELETEA.

(6) T NLerBRITROEEHIS
AN MU BORITRICA—/N-TO—, 7245 -TJ0O0-d\WEFEORENMEELZE
SOEBRRE. ANSHEDESTERUTI, L. —DDOART MLEaGOERITHIC
BHREOEBHNNRET D ST, HHMIIBIUNRELFTEA

1.8.2 RWEHANIRIDEE
CTOUSLTIE HEEHNIROZEEIT D EICKD., EEHNFEERCHNZRESE
DMESHEFIHTEET .
RISZEAVE_FPE_ENABLE(C KD, EEHINY R OZEECEF T .. RIFRELVE_FPE_E



EF1E C/C++O>/)\A5

NABLEDIEETIE. EDEBEHNEHRESEDINZIBELET,
/]

$ export VE_FPE_ENABLE=FOF, DIV
$ ./a. out

BN —/)\— D O—B5(FOF) L CORER (DIV) (CHIN 2 FEZTE D KD, EEHIGH
NRADZZEBLUET,

1.8.3 kL —RN\y UikkE L DiEiE
HEOINYROZEEL, EEINZRESEDZET. M—XR/\ OHEETHISMELERE
Fheaa[CRETEET,
/]

$ ncc —traceback=verbose below.c out.c watch.c hey.c ovf.c

$ export VE_TRACEBACK=VERBOSE
$ export VE_FPE_ENABLE=DIV

$ ./a out

Runtime Error: Divide by zero at 0x600008001088
[ 0] 0x600008001088 below_ below.c:3
[ 1] 0x600018001168 out_ out.c:3

[ 2] 0x600020001168 watch_ watch. ¢:3
[ 3] 0x600010001168 hey_ hey. c:3

[ 4] 0x60000001cab8 MAIN__ ovf.c:b

BT (Ibelow.cdD31TE{HATDivide by zeroDFISNHIRE LTS EHDOMDET,

1.8.4 HEHAIRAVZEET S LESDERER
HEEHINT RO DEB(SEENSIFCH U TVWDS AT ASA IS UBRICEBERASNE
9. UIEn'o T SRFTLASATSUBEBTREZSREORBHINNEELZLEESE. T
S RETDIIENGDFT,



228 RIREH

2.1 ONAIBICSREINIREEN

HOME
A2IASE AT 3> T7AILVEEUS T DD (CRIEZHHOMEZ SR L. 1Y DR
— LT LU NUZEELE Y. RIBEHHOMECENRESNTLRNESE, AT 3>
J7AIVIER=NFEEA.

NCC_COMPILER_PATH
ncc/nc++H\Sieg 9 B3C/C++ 1>/ S(ccom)zH—F 33570 LI KNUEIBELET.
EHIEE I DL EI0OC)TRU>TEELEFY, LTEBELLET LU KNUBMBEEN
F9, C/C++a/)\ASHFHDIDMSRMDIEEE. nee/nc++IIREDT 1 LI K ICHD
C/C++a2)\AS=BEEBNICEELUE T, CDRBEZHL. ZEUINDT 1 LU NUEE(C
H—FURWGEICERELET.
i

$ export NCC_COMPILER_PATH="$HOME/| ibexec: $HOME /wk/| ibexec”

NCC_INCLUDE_PATH

#include CTRDIAFND I 7 (I EZY—F I 2T LU KNIZEELEFT. BEIEEI DL
SEIO>C)TREY>THEELET . LCBELET 1 LI NUMMBTRENE T, CORIE
B REUHDT 4 LI NI ZBICY—FURWGAISERELET. fIXE C/C++3
I SIERBULIRVOSSDONANY S T 7 A ILDFT+ LI MU ZBEICH—F UIzW\WE S (TERE

LET.

/]

$ export NCC_INCLUDE_PATH="$HOME/include: $HOME/wk/include”

NCC_LIBRARY_PATH
SATSURY—FIBT AL OURNIEIEELEF I, BEEIDLEEFTIO> ()T
THEELFT., BICHEELLET« LU NUBMBRENE T, CORRER(E. REUNDT
A LORNIZECH—FURWMBEEICRELFT. FIZE. C/C+H+O2/ A SIERE LN

OSSDSATSVUDT+« LI MNIZECH—FURWESITHELFET.
/]

$ export NCC_LIBRARY_PATH="$HOME/Iib:$HOME/wk/Iib”




NCC_PROGRAM_PATH
C/C++O/I\ASHh BRI DBVERDT7 > ITSHEIVI T —F 927 LI KNU%E
BELFT., BHIEETDESET0OCC) TR TEELEFRY, ELCEELET LI
UNMBSEESNE T, 72T SHELVYZARHF OIS deEE, C/C++O2/\AS(F
BEDT LI RNIICHRITETSELVCVHZEBBNCEELET, CORIREH
(& FBEDHADT « LI NI ZECT—FURVMEEICRELET.
/]

$ export NCC_PROGRAM_PATH="$HOME/bin:$HOME/wk/bin”

PATH
ncc/nc++&2H—F 9370 L O MNIZEBIMUEY ., BEIEEI D L= (ET0O0>(G)TXEID
TEELEXT, KlEBELET LI NUMBSEENET ., C/C++O2)\AS5Z A2 h—
IWUTeT« LD RUBL T DbinT « L RUZBILTLIZEW, CORBEHERTET D
&L nee/ne+H+ZIREIT D EE. /I ADIBEZEIETEET .. BEDT A LI KNJICAR
N—=JLUTz&EZE(E. /opt/nec/ve/binzZBINLE T, RIBEZEHPATHIIC/C++> /1S
HDOT7TVT—2 3V (CEHEZSRFT . BFORIBEHPATHICENMT S THEELT
<TZ&ELN,
5

$ export PATH="/opt/nec/ve/bin:$PATH”

TMPDIR
A2)ASEORY R T 7 AL EER T DT« L O MU ZIEBELE T,

(BAEME: /tmp)

VE_LIBRARY_PATH
SATLATATS VY —FIBT0 LU NIZEBEELET, BRIEEI D EE(ET0O0>(0)
TRU>THEELET, KBELET 4 LI NUMBERENE T, CORBEHRL. FHE
BHDT 1 LI NI ZECH—FURWEEIGRELE T,

o

$ export VE_LIBRARY_PATH="$HOME/Iib:$HOME/wk/Iib”

2.2 ETRKCSRINIREENR

OMP_NUM_THREADS / VE_OMP_NUM_THREADS
OpenMPEBHENIFNUETOI S ATHERI DALY REZERELEF Y. BEZHELRNE



& ALy RIVEDQO7EERUTY .
/]

$ export OMP_NUM_THREADS=4

OMP_STACKSIZE / VE_OMP_STACKSIZE
OpenMPEBEENNFINUE T OIS ATEAL Y RIMERT DR Y Y O+ XD ERZ+0O/\A
MR TIRELF Y. BAIE LU TMEERTDEXT/\A b GEERTDIEFA/I1 ~EU
THEEIDIENTEEY ., EZR/ELRNEE, BXL Y RIMERT IR Y I51 X34
APINA RERDFET,
/]

$ export OMP_STACKSIZE=1G

OMP_TOOL / VE_OMP_TOOL
OMPT interfacetéfe = B3N/ Ex=HIHLUE T, BINCTDEE. "enabled"&EIEELET,
EXIEfE (L disabled” (fExh) T,
i

$ export OMP_TOOL=enabled

OMP_TOOL_LIBRARIES / VE_OMP_TOOL_LIBRARIES
OMPT interface¥REDIzh DB > IS TSUZIBELFET. EHIEEI D LS(ET0O

S()TXU>TEELED,
]

$ export OMP_TOOL_LIBRARIES=Iibomptool. so:/usr/myhome/|ibompt. so

VE_ADVANCEOFF
Advance-offE— RZHIHILFE T, "YES"ZHTE I D EAdvance-offE— ROBRNC/RDFE
9, fEZFHE LUz EE. Advance-offE— RIFEN(CIRD F T . Advance-offE— RZzH
MCUEEE, ETHENAKECRSIRDGENBDFT.
1V

$ export VE_ADVANCEOFF=YES

VE_FPE_ENABLE
EITROZFEV N ABINZHHUE T, COBEMNKESNTULDEE. FEDHISHNERD
([CIRDZFET, UTDEZIBETCETEIT, BEONTXY> TEBIEETEEY.

DIV
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TOKREHS

FOF
FEVNERA—/\—T0O—

FUF
FEVINERD7 A —T0—
INV
BONER
INE
BEES
/]

$ export VE_FPE_ENABLE=DIV

VE_INIT_STACK
EITIFICR Y Y D (CEIDM T DB =L T DMEZRTELFET . ENRESNINo>IEE
=, o(EO)THEAfEENE 9. O/ A JLEFIC(E-minit-stack=runtimeZiEE LT 2
=0\,
UToEzEETCEEFT,

ZERO
o(EO)THIEHMELE T

NAN
doubleZ2dDQuiet NaN(Ox7fffffff7fffffff) THIRAMELLF T

NANF
floatE2DQuiet NaN(Ox7fffffff) THIEAIL LE T,

SNAN
doubleBE!dSignaling NaN(0x7ff4000000000000) C#IHA{L LT,

SNANF
float4DSignaling NaN(0x7fa00000) C#IHA{L LE T

OXXXXX
BRA1HID16EER THEESNIAETHHUE LE T . IBESNTMENSHILL ED16:EE T
DEE, 8)\A MEUITHIEMELE T, TS TRWNEE(34) 1 MEAITHIHMELF T,

/]

‘ $ ncc -minit-stack=runtime a.c
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$ export VE_INIT STACK=SNAN
$ ./a.out

VE_LD_LIBRARY_PATH

==

TR CBNU AN HBESAISUZY—FIBT LI NIZRIEELE I, BEIEET
BEEEFTOCC)TRYL>TEELF T, KICHELLET LI NUNMBRENET . 8K
U2 DEEEDT « LI NIZBBNICH—FLET. CORBEHE. BESIDOFT 1L
O hUZBICY—FURWGEICHELET. FIXE. C/C++O2) A SR LIRL0SS
DOHESATSUDT 4 LI NI ZBICH—FUIEVWES(THRELE T,

/]

$ export VE_LD_LIBRARY_PATH="$ {HOME} /I ib:$VE_LD_LIBRARY_PATH"

VE_NODE_NUMBER

TS LNEITENS VE/—FESERELET,

VE_PROGINF

“YES". FIzlE. "DETAIL'DSRESNTND EE. TOTSLDFRITRTRICRELS —H
ACTOTS LERTERBRNENSNET . TOT S AFITRTIBROFME(CDOVTE TP
ROGINF/FTRACE 1—H—XH- K] ZZRU TS,

VE_TRACEBACK

EITRCEGN IS —MIRELEEED ML -\ DEROEHZHIHILET. L —X
Ny OlEHRERNTDEE. TOTS LD/ A)IUEED > IBF(C-tracebackZIEE T D
WHBHHDET, COZEITFULL". FFzlE, "ALL'DEESNZ &S BRIBEZHVE_TRAC
EBACK_DEPTHTISE UcfiEZ LIRIC bL—X/\w DIEHRMNEHENET . TDADMEN
MESNZESE, IS—MREUEHDO ML -\ DIBROFEHENET . BEHNEE
S ofeeEE. b=\ IERIEHAENEE A

bL—2)\y DIER(CFRRENIZT RLREHRN S, BEN TS —OFREEPINOMNDFE

ER
1V

$ export VE_TRACEBACK=FULL

$ ./a out

Runtime Error: Divide by zero at 0x600000000cc0
[ 1] Called from 0x7f5ca0062f60

[ 2] Called from 0x600000000b70

Floating point exception
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naddr2line <> REFE> TERRFZ RLADIT 71 I)NIEZRDE T, HIT(Fa.cD317EF

iETDivide by zerodBISNNFRE LIz ER/MDMDET,
£l

$ naddr2line -e ./a.out —a 0x600000000ccO
0x0000600000000cc0

a.c:3

F/=. O ) AILEFE Y > OBk (C-traceback=verboseZi5FE U TIER LT= OO0 S LADE
1TEF(C, IBIEZHVE_TRACEBACK(Z"VERBOSE"#¥§TEdDE. 7 1ILEITESIER

MEHENFET,
5
$ export VE_TRACEBACK=VERBOSE
$ ./a out
Segmentation fault: Address not mapped to object at 0x600008001078
[ 0] 0x600008001078 below below.c:8
[ 1] 0x600018001170 out out.c:3
[ 2] 0x600020001170 watch watch.c:3
[ 3] 0x600010001170 hey hey.c:3
[ 4] 0x600000001500 main ovf.c:10

VE_TRACEBACK_DEPTH
RIRZ#VE_TRACEBACKICT L —XR/Nw JEBHiZEH N T DERIC. L —R) Ny DIEIHRD
FIROEZEZEELET . BZEELRVVGER. S0MRESNETT. CORRBERICOZS
EUHBE. ERRULERDFT,
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g38 )45 AT>3>

E3IE )NS5 AT>3>

ARKET(F. C/C++O)\ASOOAINASAT I ICDLWTEHRIALET,
)\ ASAT> 3> (F. ROAFTTVICHIETEET,

s RATI I
OAINA SRS AEHESIHITZATSa>TI,
e L - RO NUEATZ 3>
BEl - RO NUEZEFIEIT D 26D I\ASAT> 3> T,
o« WIUELATZ 3>
BESbEEE HIE T D b )\ A SAT>3>TY,
s ASAVERATIIS
S SA S ERMEEERIET S0 I\ ASA T3> T,
e Od—REMATZ T3>
EREBITEXS R & v 5B ER L & T DI — RELERKR T BIEHDAIINASATS
2 3>7T9,
e FI\wIATZ 3>
FINWIBYR— NI BATZST O N T 7AIVEERT DIEHOAI\ASATS3>T

<}

o

o EEMFFEATII>
C/C++DEEMIFEFHT DI=ODIA> I\ A SATSZ 3> T,

e Xwtr—ATI 3>
O2IINAILA Y -0 D= DDA )\ A SATS 3> T,

s URBEHATZ 3>
O )AILU R bOEDZFIE T D eebDI I\ A SAT> 32T,

« JuJOtybATI 3>

JUTOCRZHHITDHDI I\ ASAT>3>TY,
s LIS ATZ3>

A2\ ASOONY RSA>TEETED 722 I S5Z2H#l s 2 2bDATS3>TY,
s USHATZ >

A2)\ASOORY RSA>TEETCED I > HhEdifl I D cbDATZ 3> TY,
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3.1

38 I2)\AS5AT>3>

s TALOUKNIUATZ I
A2 )\ASSRFTLZBRIT DIV R, U D SRFINANYSIT7A)b. AT A
SATSUDHDT A LI KNIZEBETDHOII\ASATS 32T,

EAT>a>
-S
A IAILDIHHTNT S TSY—- % HHT B,

-C
A2 )I\AIINDIHTWNATZT O NI 7 A I 2N T B,

-cf=conf
O2INAIL, U OTBEZTconfCRRESNIEID> J4FaL—>3>T7 ()L =EAT
Do

-clear
AKATZ 3> KOFICIRESNEIOI/INASATE 3>, J7A(ILEIRTEEITS,

-fsyntax-only
SEFTYIDHTD.

-0 71/ E
HAHITDTVITOCRER. 7E2ITSYV-R ATz OT7AI)b. ETT71ILD
BHIZIEET D, BRDY—RXT7AIVZEEL. -S. -c. FlE, -EZEEITDEE.
FEE TSR\,

-X language
T7AIIDEEBOEEZIEE T Do CDATS I ET 7 A)ERF (CHED BEREIRKD
BEEIND. tFE. OV RSA > EDZDAT S 3> (CHEL(BEULRD-xIHNIEE
NET)IRTDIT7AILIGERAEIND. languagelCIEEE TEBSEBDIEAILUI T TH
Do
C
CY—XT7I)LELTOINAILT B,
c++
C++V—XRI7A)LELTOAIAILT B,
assembler

72 ISY-RI7AILELTIZETILI S,
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g38 )45 AT>3>

assembler-with-cpp
JUuZOtveR L. FJuTJOtRENeEId IV ET7ETILYT B,

@file-name
AN SAT S 3> %Zfile-name TIBESNIZE T 7 AL S5RAHAD . SidHAATE >
INASAT 3> (F. @file-namexigSE UIEAIEBICIEASIND,

3.2 BBk AT MUEATSa>
-0[n]
RE{LLARIV(N)ZAETET Do n(THEECTEDEFILUTTHD.
4

C/C++ S5tz UTBWFRZH DRARORE(L - BEINRYT NUEZERY
50

BWERZzHSRE - BEINT MNUE. BXU\ ZEIL-TORELZEHRT D,

BIfFAZMH S RE(L - BRI NULZERY 5. (BIEE)

BWERZHDIRVWEEL - BEIND NUELZERY 3.

sEb. BEINRT MUE, Wb, 12510 2 ERZER U,

-fargument-alias
S5IENEWNC, F£ed IFBAATZ IO MADIA U7 A THD EAREL TREL - B
BN NUEZERT D, (BIEE)

-fargument-noalias
SIEHEWC. £ EBAIATS IO MDIAUTATRWERELTRBL - B
BT NUEZERT D,

-f[no-]associative-math
EHIEFOEZEZAESRE(L - BEINND NUEZERT B[ LRL]. -fno-associative-
mathZziE8E L &S, -fmatrix-multiply (C LB THBOEERIRT NS TS UK
H UADZHRZITIOIRN,

(BXE(E: -fassociative-math)
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38 I2)\AS5AT>3>

-f[no-]aggressive-associative-math
KDL BERIEFOZEEZESTREL - BEINNT NUEZERTS[ LA,

(BXZEfE: -fno-aggressive-associative-math)

-f[no-]check-noexcept-violation
C++DnoexceptiBEZIER U TLWBIHDERITHF T Vv IZBEMCTB[LIAL]. RAT
S I3 BIWTRVNEE. noexceptiBEZIER U THstd: :terminateB8# (I U EN
97005 LDETZEMEET Do
(BXE{E: -fno-check-noexcept-violation)

-f[no-]cse-after-vectorization
R MR ICEHBRBIFRORE{CZEA T D[ LRV,
(BfE{E: -fno-cse-after-vectorization)

-f[no-]Jfast-math
RO NUEENTEIL—THTIARSER/ -3 > ORFEEBEEFERIT DLW,
(BXE(E: -ffast-math)

-f[no-Jignore-induction-variable-overflow
RE{LEITDIZDICA A DS 3> BHEOA—/)\—JO0—28HAITD[LRAL].
(BXZEfE: -fno-ignore-induction-variable-overflow)

-f[no-]ignore-volatile
volatilefEEhF = A I D[ LiRxL\]. (BIEfE: -fno-ignore-volatile)

-fivdep
IARTDJL—F(CivdepiERITEIETE T D

-fivdep-omp-worksharing-loop
OpenMPHEE (C K DB b =N Tz)L— T (Civdepis~iTZIBEY B, f2/ZL. safelen. s
imdlenBDIEE =N fzsimdHMEESNTZIL—T =R <,

-f[no-]loop-collapse
Z&E)—TO—EZEHFa T B[ LR, -0n (n=2,3,4)W B TRITNIRSIRN,
(BXZEfE: -fno-loop-collapse)

-floop-count=n
BRUBICE > ERE(LZITDI. O /I\AIUFICHRRUSEEE TERVIL—T D
RUEZNLBIERET D. (BIEfE: -floop-count=5000)

-f[no-]loop-fusion
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g38 )45 AT>3>

IL=TEZHF T B[ LI, -0n (n=2,3,4)"BEI TRIFTNIEIRSIRUN,
(BIE(E: -fno-loop-fusion)

-f[no-]loop-interchange
L= AR =501 9 B[ LR ]. -0n (n=2,3,4)BETRIFTNIFZIRSIR,
(BXE{E: -fno-loop-interchange)

-f[no-]loop-normalize
=T DERZHFTITB[LRAN]. CDESE, A/I\AS(E IL—T DR UEH)L—
TERETEBEETNRVEARET D, (BIEE: -fno-loop-normalize)

-f[no-]loop-split
REEIDITE URi#E TDIL—T &I ZHFa] 9 B[ LR ], -0On (n=2,3,4)MEBTRITNEE
IX57R0, (BEEfE: -fno-loop-split)

-f[no-]loop-strip-mine
IW—TZARNIYIRAZ D% T B[ LIRW]. -0n (n=2,3,4) BB TRITNIERS
120\, (BXXEfE: -fno-loop-strip-mine)
-f[no-]loop-unroll
IW—T7>0-YU 0% B[ LR, -0n (n=2,3,4) BB TRITNFIRSA,
(BIE(E: -floop-unroll)
-floop-unroll-complete=m
=T DR UBAELR T )\ A ILFICEETCEMRIA T TH D EE. ZDIL—TDIL
—TRB(Z2IIL—T7>0-U>20) &89S, -0n (n=2,3,4) BB TRIINERS
120\, (BXEfE: -floop-unroll-complete=4)
25
B&AT> 3> & LT-floop-unroll-completely=mE&EHETE 3,
-floop-unroll-max-times=n
RAV>O-IVESZNERET D, KATSa>naEMTRONESE. O/ S(EER
7> O—) Lz BBNITRE T Do
-f[no-Imatrix-multiply
THEDEERIRNRT ML A TS U UNORHZ R 3 D[ LR ]. -0n (n=2,3,
4). HhD. -fassociative-mathHhEX TRITNIEIRSIR0N,
(BIEME: -fno-matrix-multiply)

-f[no-]Jmove-loop-invariants
EHTOARERDIL—THANDEEN ZHFR T D[ LR ],
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38 I2)\AS5AT>3>

(BXZEfE: -fmove-loop-invariants)
-f[no-]Jmove-loop-invariants-if
=T RAREDIFIBIED) L — THANDBENZHFR] T D[ LIRL]. -On (n=2,3,4)" BT
RITNIEEIRSIR, (BIEfE: -fno-move-loop-invariants-if)
-f[no-]Jmove-loop-invariants-unsafe
BIERZMADAIEEDH D I— RDIL—THADBEN =TI I D[ UL ], BWERZ#ED
AJREMHDH DI — ROFIFEATFDES D,

+ BRE

o VUNA B F2EF 2/ FORIEERBADAEISER

(BXE{E: -fno-move-loop-invariants-unsafe)

-f[no-]move-nested-loop-invariants-outer
Z&EI—THADOARZERDIMUIL —TN\DBEZHFET T D[ LIRN], CDATZa>hig
EenizeE, RER(FHZIL—THCBEEND.

(BXZEfE: -fmove-nested-loop-invariants-outer)
-fnaked-ivdep

#pragma ivdepZ#pragma _NEC ivdep& U TS,
-fnamed-alias

IRA D IDIETREN T AU 7 X2EDERE L TREL - BEND NUEZERY .

-fnamed-noalias
A BADIBRIENITA VT AZBIERWERE L THREL - BB MU bZER T
. (BIEMB)

-f[no-Jouterloop-unroll
AMAL—T 7> O0—YU 0% B[ LRV ], -0n (n=2,3,4)I"BTRITNERS
120\, (BAXEfE: -fno-outerloop-unroll)

-fouterloop-unroll-max-size=n
AMAL—T 7> 0—YU > DMRET DIL—TDERAYAX%ZENnET B,

(BXE(E: -fouterloop-unroll-max-size=4)

-fouterloop-unroll-max-times=n
ML —T DERK 7> O—)LEREZNER E T Do NE2DREZTEETRIFNUIRSIAN. K
AT aiEMTRVEE. 2/ SENRY7 > O—)LE#EBEN (TRES D,

-f[no-]precise-math
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g38 )45 AT>3>

pow(3C). powf(3C)DRYT NUEE(CHUT., NEFEH(exponent) N EHYETH D &=
DETERREZSOIANEZTRE V)L ITUXLZERAT B[ LRV, STEREESEDN. 5
BREIMETID. (BIE(E: -fno-precise-math)
-f[no-]Jreciprocal-math
“X/y"D"x * (1/y)'\NDEEZFA] T D[ LR ], (BAEME: -freciprocal-math)
-f[no-]replace-loop-equation
IW—TBRUEMD T=] & [==] & [<=], F£z& [>=] (CEBRIB[LRRL],
(BXZEfE: -fno-replace-loop-equation)
-f[no-]strict-aliasing
IR TORBUEICHENTEBRISOI AV 7S D IRRIEBIZUTVWDERET D EZ
el R[LIRV], (BEEfE: -fstrict-aliasing)
AKATSI2NBETRNESE. I2)\A SFEHENTZENAT DA TORD—DT
BDERET Do
o AT U DEBRDEEXET DE
o ATZx U hDEBRDEEMIET D EHBITNDE
o AT U DOERBROEEMETDHEHD. FzlEk. FERULDE
o AT U DEBRDOEEMIET D EHMBISNDFHEEHD. F£eld. FSRAULDE
o AIRDEID—DZ A /NICEVEMK. HAK (BIRICEMAK. HAKCEFNDA
INEED)
o XFE
-fthis-pointer-alias
this/R1 >IN ITAUFPREEDEREL TREIL - BEIND NUtZERET 3.
-fthis-pointer-noalias
this/R1 >IN ITA U PR EEERVWERE LU TREL - BEINRD NUEZERTS. (BE
EfE)
-m[no-]list-vector
B —DIFRAIRFZ © DORE—EIN AR EGIBIRNDIHRAXXDNRT ML ZHFR T D
[L7R0UV ]
(BXZEfE: -mno-list-vector)
-mretain-keyword
BSEHI(CLLC(Last-Level Cache)llfRF9 BDELSI. F£/zlE. RAHADRI NLAEUTF
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38 I2)\AS5AT>3>

DL ADIEBZIETE T Do keyword([TIEETETDIAETY 7O RDEFEIUT THD.

all
INRTDONRI NLAEUTZOTER., (BEIEE)

list-vector
IEFEREZ B DIONT MULAEIU 701X,

none
BEREFHEE LR,
-msched-keyword

I RDUWARIEZ DLV ZEIEE T D. keyword THEE TS DanmDILAHZ L AJLIGFLETF
Thd.

none
IR DAIARHR Z TR,
insns
BEARTOVIRTODEHRSDAAEEZ Z1TD,
block
BEARATOvY IR TOEHRRDUNRIEZ Z1TD. -msched-insns X DDA X 7 i
B9 3&EHEZLA< U, KD@OCHmazliNgz D, (BIEE)
interblock
BEARTOv 0TI > THSDULANBZ #1175,
-m[no-]vector
BHEINNT MNUbZzERT B[ U], (BIEfE: -mvector)
-m[no-]vector-advance-gather
RO N VREG B ZIL—TRARDRIS (CBENIT D[ LRV ], BISICBEITDIZ EICKD.
BHRoOBEEGDREEA-/N-—Syv T, SEFBEEHETCERICENHD S,
(BXZEfE: -mvector-advance-gather)

-mvector-advance-gather-limit=n
HI73 (CH5EN T DT N VREGr S OEED FIRZIEET Do

(BXZEfE: -mvector-advance-gather-limit=56)

-m[no-]vector-dependency-test
IFBFROHTEZ AVWZRART NUEZEER T B[ LIRWL]. -0n (n=2,3,4)"B TR
INERSR0, (BEEME: -mvector-dependency-test)
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g38 )45 AT>3>

-m[no-]vector-floating-divide-instruction
RO MUZENSRBREICHWNT, RT NUEBNSRBRER S ZERAT D[ LIRV]. fE
AURWESE, BEAMSBZRAVTART NUZEVNSSIRE T D,

(BXZEfE: -mno-vector-floating-divide-instruction)

-m[no-]vector-fma
N NUEIESGSOERZF I3[ Ll ]. (BAEfE: -mvector-fma)

-m[no]vector-intrinsic-check
NI BMUESNTZEBD D SIFUH SNTZEFBE D51 DB DEFZ RITHF (CIRE I D
[L72L]. (BIEfE: -mno-vector-intrinsic-check)
AREBEDIR EIRDHFELIUTDESD,
acos. acosh. asin. atan. atan2. atanh. cos. cosh. cotan. exp. expl0. exp2.

expml. 10og1l0. log2. log. pow. sin. sinh. sqgrt. tan. tanh

-m[no-]vector-iteration
RO BVEHER SR OFERZFRI T 3[LaL]. (BIEfE: -mvector-iteration)

-m[no-]vector-iteration-unsafe
ERAEZHED ZENHDINT N UL e B OERZHFR I D[ LA,

(BXZEfE: -mvector-iteration-unsafe)

-m[no-]vector-loop-count-test
IL—T DR UEHIEZFWEERMART N UL EER T B[ LWL ], -0n (n=2,3,4)h'8
MTRIFNERRSRV. (BXESE: -mno-vector-loop-count-test)
-m[no-]vector-low-precise-divide-function
EABE DD N VZEV NS EREZER T [ LARAV], BEBERELLER U TERICUL
HBEN3N. BREEROREEICRAIEY ROBRENSENDZENGD.
(BFZEME: -mno-vector-low-precise-divide-function)
-m[no-]vector-merge-conditional
THENES(G. ELSE IFEi. ELSEEIDNT MNLO—REXARFPZIY—TTBDEZHFATD
[L7&UN],
(BXZEfE: -mno-vector-merge-conditional)
-m[no-]vector-packed
I\ O RO N UasmDERZFAI I3[ L], (BIEfE: -mno-vector-packed)
-m[no-]vector-power-to-explog
R NUtENz)L—Tdhdpow(R1,R2) DU UZEexp(R2*log(R1)) DU U ICE
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3.3

38 I2)\AS5AT>3>

SR DT &I B[ LI, powf(3C)(Cx U CERRDOREILHER NS, po
w(3C). powf(3C) TETEUIZAICENTERITRB (BN, StER/REMNREL
NILTEDDZEN DD,

(BXZEfE: -mno-vector-power-to-explog)

-m[no-]vector-power-to-sqrt
R N)UEENZ)L—THRdDpow(R1,R2) DU UICH LT, R2DMEN0.5. Fiz(d.
1.0/3.0/X EDHFRIIMED EE. pow(3C)DIFUNE LZEsqrt(3C). cbrt(3C)=fEALTZE
BICEETMA DI EZHFRITB[LIAN]. powf(3C)ICxd L CERBKDERE(IEMNER TN
D, sqrt(3C). cbrt(3C)=MEAULIZETEDESE. pow(3C). powf(3C) TEHEULZIBEI(C
PERTERITRRE (SRS DN, STERRENRELNILTENDD I ENSD.

(BXZE{E: -mvector-power-to-sqrt)

-m[no-]vector-reduction
RO RNVIAF DS 3 o sDERZEF I B[ LIAL]. (BIEfE: -mvector-reduction)

-m[no-]vector-shortloop-reduction
S0 3 BRSO —TICHENTIL—T DR USBIEZFAVWEERGNRT MUz
BATB[LIRWL]. -0n (n=2,3,4)IBTRIFTNUTIRSIR,
(BFZE{E: -mno-vector-shortloop-reduction)

-m[no-]vector-sqgrt-instruction
N MLSQRTICHNT. RT MLSQRTERBHZEAT B[ LAV ] AUV ESE, &%
I e BZAVTARY NLSQRTEET D,

(BXZEfE: -mno-vector-sqrt-instruction)

-mvector-threshold=n
NI MUEDIERE T D/ MERUE(N)ZEIEE T D,
(BFE{E: -mvector-threshold=5)

-mwork-vector-kind=none
2RI NULOL—TDENC K BRT MNUE)ZEFa] Ui,

WHHEADT S 3>

-fopenmp
OpenMPHiREZ R 5. -pthread (SEEN(CHER E710D.

-fopenmp-tools
OMPT interfacetéfe=EH I D, (BIFEfE: -fno-openmp-tools)
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3.4

-m[no-]create-threads-at-startup
RYICETEINBParallel)—>3 >, Fizld, d51)L—TDRIEIFIC. OpenMP - BED
WFUEDITZHD AL W REERKRT D[ LRW]. BIEMBETE. OS5 AOEITHIARI(CA
K9 d. (BIEME: -mcreate-threads-at-startup)
e

RKAT>S 3> %#IBEITDESE, -static-nec. F/z(d. -statickisELTLZSUN,
-mparallel
BEN5{t%ERE Y . -pthread (IBEEN(CHEZNERD.

-mparallel-innerloop
AL — T DtiFEZEF R I D,

-m[no-]parallel-omp-routine
-fopenmp &-mparallelN B (CIEE SNz EE. OpenMPT « L U7« JZSOEEK
ZBEnst I B[ LR ]. (BIEfE: -mparallel-omp-routine)

-mparallel-outerloop-strip-mine
SMINL—TRA KNI TIRAZ 2D TESNDILEIL—T DS ZFR I B,

-mparallel-sections
b= nzzo> 3> 0&EkZEFa 9 D,

-mparallel-threshold=n
BEnli5tZEA Y D)L — T Z#EIRT DD LSV ME(n)ZIBE T D,
LEWMEU EOEFEEZFFDIL—T ([CEENSEZEA T D,
(BFZE{E: -mparallel-threshold=2000)

-mschedule-dynamic

-mschedule-runtime

-mschedule-static

-mschedule-chunk-size=n
OpenMPillizl{t, BENFNLICHUT. scheduleBliCED ALY RODRTZ 31— > JFE
Bl BAXDIBEMTONRN D IEIBEDAT 1 — IRl DA XZBET .

-pthread
pthreadS 1 IS UZRAWETILF ALY ROYR— hEBMICT D,

1OSAERAATSa>

-finline-abort-at-error
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H—FHWROYV - T 7 A ILATERSNIZFHROEMICKE UK. O /AL =EET
D, KATZIOMEESNRM dleEE. IS—DHhoEId7I)LaH—F89. O
SINA I &GRS D, (BLIEME: -fno-inline-abort-at-error)

-f[no-Jinline
A5 EBDA S VERZEITOITNIRAW]. (BAEfE: -finline)
-f[no-]inline-copy-arguments
BE1 >S5 2 REITIEBOESIHOIE—24EKT D[ LRV, JE—ZERLRL
EE. BEHORBIHNMIE T DEGINICEZTI SND.

(BXZEfE: -finline-copy-arguments)

-finline-directory= 7L 2r )&
A2 SAVREAITDIEHET—FIBDEE BESNZT A LI KNIICHDIIRTDOY—
AIT7AI)INzZEH—F 33, BHIEEIDIEE(CTO()TRYI>TEET B,

-fno-inline-directory=7rL 2+, )&
A2SAVERT DI ZY —FITDLEE BESNLETALIRNIIEHDIINRNTDOY—
AT7A)IZ2H—F UL, EFIEEITDES(COO> () TXY>TIEET D, -finline
-file. ZF/z(&. -finline-directory TH—F MR ERO YV —RX T 7A)LZT—F LR
ESHEET D,

-finline-file= X %3/
A2SAVERITBIERET—FIDEE BENLEY - RI7AMIIEeY—FID, &
HBIEEITDLESCOOV(C)TRYD THEET D. allMfgEEecnizesEs. AR RI1>
TEESNLEO)AILHROIRNTDY - IT7AILET—FT B,
-fno-inline-file= X%/
A2SAVRATDIARZT —FIDLE BESNTY—RIT7 ALY —F UL,
BEIEEITD LSOO () TR TIEET D. -finline-file. ZF/z(d. -finline-dir
ectory CH—FMREBDTEV—-RAT7AI)IL 2T —F UIRRWESIEFEIT D,
-finline-functions
BE >S5 2 ERZERYT D

-finline-max-depth=n

BE( >S50 REREITIMEBOESZIEET D. (BIEME: -finline-max-depth=2)
-finline-max-function-size=n

B> 51 > ERAT IEBDOAE =(BHDOPRIEEDE)ZTIEET Do

(BXZEfE: -finline-max-function-size=50)
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3.5

-finline-max-times=n
BE1 > S > EHEBOEBOAE S (BHOFTHESEDE)DLERZ (1> S > ERAI
DEMDARETExn] £FD. (BIEME: -finline-max-times=6)

-f[no-Jinline-suppress-diagnostics
H—FHWROY—RXIT7AILANTERNIZEABRDEMICKE UL, IS —XAvtz—=
ZHEPAURN[TB]. -finline-file. FE/z(E. -finline-directory TH—FWRERDTZY —
AIT7AILDOA., IEBCH—FENTVDEDZHER LU EE(C-fno-inline-suppres
s-diagnosticsZ15E 9 3.

(BXE{E: -finline-suppress-diagnostics)

-mgenerate-il-file
POOARIT7AINASAZIDIEDDILIT 7 A I ZEHL > o LD NJUICH DTS,
710 V=R IT7A)4.cill THD. -0 TJ7AILATHRZEETCETD,

-mread-il-file ILZ77/L %
A SAVERATIENET—FIDEE BESNEILT 7ML aY—F 95, #BEdE
EIBDESCOO()TXYI>TIEET B, -finline-file, -finline-directory. /=
(&. -mgenerate-il-filedW\I N ERFICIEFE SN ESEBRIND.

d—R&ERAT>3>
-finstrument-functions
BAZI D AO EHOC b —XFHDREEMNE UZIEA T D, EATDIEEILLT.

void __cyg profile_func_enter (void xthis_fn void *call_site);

void __cyg profile_func_exit (void *th/s_fn void *xcall_site);

-fpic

-fPIC
AIEMII O — REEKT Do

-ftrace
ftracetégEFADAT T ORI 7 1)L, BELW RITT 71 ZEKT D,
(BEEfE: -no-ftrace)

P

-pg
JO7 74 S1E#HR(ngprofl) 2= NITBATZST ORI 7AIL. EITIT7AIVEZERT D
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-[no-]proginf
PROGINFHERERIDFEIT I 7 1 ILZ2ERK T D[ UIRL], (BIEME: -proginf)

3.6 FIN\YIAT>3>

-g
DWARFI#—Xvw hTT/\w I EHRZEKT D,
-minit-stack=value
EITHF(C XYY O(CEID ST Dl e I8 E SNITETHIEAL I D, valuelTIEE CEBDIE
(FUATFTHD.
zero
o(EZO)THIHEAE T B.
nan
doubleEidQuiet NaN(Ox7fffffff7fffffff) TFIHMLT D,
nanf
floatB2dDQuiet NaN(Ox7fffffff) CHIRR{L T D,
snan
doubleZidSignaling NaN(0x7ff4000000000000) THIEA{LT B,
snanf
floatB4DSignaling NaN(0x7fa00000) C#JHA{t 9 B,
runtime
RIRZEIVE_INIT_STACKI(CFEESNIAETHIEAE T D,
OXXXXX
BRA16HTD16EL TIEE SNITETHIEME I D, IEESNIENSHILL ED16EL T
HdDEE. 8/\A hEMATHIHAE T D, EDTRLWES(F4/\A REAITHIHMET B,

-traceback[=verbose]
TR (CIRIBZHVE_TRACEBACKA' ZY henTWd &E. -\ JIEHRZ L
NIBATZTORIT7AIL. ETIT7AIVZERT Do
verboseZiEELIEHE. M —R/ N OBHREENITDERIC. T7AILEPITESIER
ZHN I DIEHDERZEMUIAT ST O NI 7 (I, RITIT7 I ZERTD. ~L
— 2\ OIEHREHENTDRIC. CNSDIEREHENTDEHICIE. EITR(CIRIEELHVE
_TRACEBACK=VERBOSEZIEF 9 dWNENHD.
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3.7

3.7.1

3.7.2

)\ ASAT>3>

SEESIEAT S 3>

C SRR

-fno-allow-keyword-macros
WHVRDF—D— RTERSINDIYIZOGFHFT LR,

-fgnu89-inline
GCCHASRMDgNUBIDIL—)LICUTE o T > S+  RABOBMEEREZ LN T D,

-f[no-]Jrestrict
restrictzCEEBDF—J— REUTIRS [Riax]. (BEEfE: -frestrict)
e
CEELCH+EETHEMENRLD, C++SETOELEE(E-fno-restrict TH 3.
-fsigned-char | -funsigned-char
charcEEan/=>—%%signed char. E£/=(Z. unsigned char&#739,
(BXEfE: -fsigned-char)
-std=standard

CEREMHZIET D, standard&- UTIEE CE D+ —T— R(EFgnu89. gnu99. gnul
1. c99. clloWINMHTHhD. (BIEfE: -std=gnull)

-traditional
K&R CEEMRRICUIEN D TCY—R T 7I)L2TUTOLERT B, -ECREFICIEELR
(FTNUERSIRN,

-traditional-cpp
K&R CEFEMTHRICLIEN D TCY—-RT71ILE2TUTOERT B,
-trigraphs
3XFRECDERZFTI T D,
C++SELERBIE
-fdefer-inline-template-instantiation
A2 SAVEET T — hDA RG> b2 BT UMETTHT, @ty =
SOCEEALTITS. (BIEE)
-fno-defer-inline-template-instantiation
A2 SABEET T — hDA 2R > 2= EEMTEH UAIETITD

(BXEfE: -fdefer-inline-template-instantiation)

- 28 -



38 I2)\AS5AT>3>

-f[no-]exceptions
C++BISNMLIBHEEDFERZBINCT D [EINCT D], (BAEfE: -fexceptions)

-fext-numeric-literals
HIO4wOX 1 i J ZEDERRT. ERFEUEHRELTRDS.
(-std=gnu++11, -std=gnu++14. -std=gnu++170OW\ITNHIHEZNTH D EZDEL
E1E)

-fno-ext-numeric-literals
HO4wOX 1 i J jZ2EDEHRZE. I-TERUFTIILELTRD,
(-std=c++11. c++14, c++17,. c++20DWV\\INHIHERNTHD E=ZDEIEE)
-ffor-scope
forX DI CEESNET —F DRI - T DEFEZforX TEHRSIND AT (CT
3. (BAEE)

-fno-for-scope
forsX DAL CEE SNTET —FDAI—T D&% forXDiE 3270w IEEMD R
J—7(1C9%. (BIEfE: -ffor-scope)

-fimplicit-include
F2TL—bhEANYAITF7AILTEE L. V—RAIF7AILTEELTWNDESE, ANVHD
71ILERIUZRIDY — R T 7 A )L ZBERCE DAL,

-f[no-]Jrestrict
restrictzC++S8BDF—TJ— REUTIRS[R/R]. (BIFE(E: -fno-restrict)

CEiBLCH+EETRTIENRENLD, CEETCORITEIEIX-frestrict TH D,

-f[no-]rtti
EITRFRETE(Run-Time Type Identification)ZFHI B[ LAU]. (BEEfE: -frtti)

-ftemplate-depth=n
DT> TL— DAV REIZT—2 32 ORAEEIETET D, BHIRCHFN(CA
SARIUET—RENTUERD CEZBITDIEHITERT D, nlCIEETEDMEF0~102
4THD. nlCOZIBELIZEE. BFIRICAZ XTSI KID,
(BFEfE: -ftemplate-depth=256)

-std=standard
C++EBARZTIEE T D. standard&E UTIEETE D+ —— Rldgnu++11. gnu++1
4. gnu++17. gnu++20. c++11. c++14. c++17. c++20DL\ITNHNTH D,
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(BXE(E: -std=gnu++14)

3.8 Xvt—>AT7>3>
-Wall
INRTDOESIANILDSCEEZMA V-2 NI D,
-Wcomment

[* X/ A OABBIC /* B'HDETEEAYE—2ZHNT D,

-Werror

IRTCDESLANILDOSCEZIIA Y -2 Z G TS — & U TR D,
-Wno-div-by-zero

O )\AIUBS (TR I BB CPOREDES A v %Il T 5,
-Wunknown-pragma

O )\ A SHRETE RV #pragmazigt Uic & E EEXv -7 HNT 5,

-Wunused
-Wunused-variable&[E U,

-Wunused-but-set-parameter
RESNDINKERADIREIZUCEHTIESEA Vv EZ—>ZH T D,

-Wunused-but-set-variable
MESNANKEHOO—DILEHICEATIZEEXAYET—>2H T D,

-Wunused-parameter
KEADRBIZCEATIEEA Vv EZ—ZH DT D,

-Wunused-value
STEREEMNMENDNIRVRICEITRIZEX v E—HH DT D,

-Wunused-variable
READOO—HIVER. BEICEAITIZESEAVE—>2Z2ZH DT3B,

-fdiag-inline=n
BE1 >SS ERAICEATIZHAYvE—>DIANInZIBET D, (0: HAOURRL, 1:
BELANIL. 2: FHELAN)L) (BIEE: -fdiag-inline=1)

-fdiag-parallel=n
BHSUEICRAT DAY E—DLANIUnZIBES D. (00 HAOUKRU. 10 BEL
N, 2: FHLANIL) (BIEfE: -fdiag-parallel=1)
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38 I2)\AS5AT>3>

-fdiag-vector=n
RO BUBICETIZIIA Y Z—DLAN)nZIBET D, (0: HAOUKRL, 1 @EL
N, 2: FHLANIL) (BIEfE: -fdiag-vector=1)
-fdiag-system-header
SRFILNYES T 7A)HRTERSNICERICH T DRELZMA V-2 P9 D,
-pedantic
HEREFBARICH U TCEFAVE—>ZEHNT D,

-pedantic-errors
HEREFBLRR(ICH U TCEEGN IS —ZH NI D,

-W

INCDESXAYZ—>%INET D,

DA MEAATSa>

-report-file=7r7/)L %
BIED T 7 A ILDORKODD B ESNZIT 7AILICUX MEREH DT B,

-report-append-mode
[EEZE—R] offDDIC BINE—R] THAT7AILZRAL<. CDOATZ 3> (E-r
eport-fileDIEENEWNEFERTERRLN,
-report-all
O—R&ERUR S ZMiAvE—UX S BEURS 12512 UIN AT23>
DA RONVUX NZENDT D,
-[no-]report-cg
J—RERED 1 —)LOFRBECIERI A MZ2EHNDT D,
(BXZEfE: -no-report-cqg)
-[no-]report-diagnostics
AV E—U X NI D LIRL ],
(BTZEfE: -no-report-diagnostics)
-[no-]report-format
REUANZHHLITDLIRAW],

(BXZEfE: -no-report-format)
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-[no-]report-inline
A2 RATES 1 - /LOSRBILIER A NI LRV,

(BXZEfE: -no-report-inline)

-[no-]report-option
AT 3> U EEDTBUIRN].
(BXE{E: -no-report-option)

-[no-]report-system-header
SRAFINYS T7A )R TERSNZERCH I DI /IAILIUR b EENDT D,

(BXIZEfE: -no-report-system-header)

-[no-]report-vector
R NUEED 1 —I)LD&FRE(LIERU X bZEHE DT D[ LR,

(BIE{E: -no-report-vector)

3.10 JUu>>OvHATS3>
-C
TUTOCRERMNSOA> REEDERHEL,

-dD
TOTOCREROEBAC. #define CEEZSNEIIOESE. KLU, #undef TXE
BICSNEYIVOEEZIEAT D, ~-ECHABFICIEESINTULRW\WESEBEIND,

-dI
AN T 7ILAT#HincdudeMERAESNTWD &S, TUTOCREROEAIC, TD#i
ncludeziE AT D, -ECRIFICIEESNTULVRWEETFEHEIND, -dMEFERFICIEES
NnrzEEERINB,

-dM
TOTOCRERORNDD(C, #define. -DTCEHESNIEIIOERE. LY. EEFH
IOOEBERHDICHENT B, ~-ECRABFICIEESNTULRWE SE|EIND,

-dN
TOTOCREROEBAC. #define. -DTCEERINLEIYIOLEIEAT D, ~-ECRAR
([CIBESNTLRW\WESERIND,

-Dmacro[=defn]
#define E[RER(CmacroZzBdefn TEER Y D, =demMMIBESNRAN Dz &S macroldl
OEEMIICEEREIND,
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-E
OO ROHMTWT U TOCRERZEERDICHE DT B,
-H
#include TEINIAFEND T 7 1M ILDLEI=ZZLET S —HHICHEDT B,

I 7L O E
#include TIEESNE I 7 IV & FrL IR ETIRESNIZT A LI NUDSH—F T
50

-I-
CDATS 3> KDRFICIEET B-ITIEEI DT« LU KU, #include “.."TIEES
N3d3T771ILDOHFTF—FU. #include <...> TIEENDI T 71ILIEFH—FUL7R0N,

-include 777/ &
> )\AILDBRIF C Z77 /L ETIEESNIE I 71 )LZZEDIAD,

-isysroot 7L OrJE
#include TIEE NNV S T 7 A1) %Z 7oL OF)ETIRESNIET « LU NUB T DIn
clude« LU RUNSH—FT 3,

-isystem 7L OrJE
#include TIESNEAYSI T 7 (I E-ITIRESND T« LI NJDE, HhD. 2
DI AF LT« LI RIKDRIC, FrLor)ETRESNIZT A L O NS —FT
B,

-M
TUTOCZERORDD (CT 71 IILOMEEREL DT D,

-MD
-M -MF 77/ %& ERBU. BHNITBDTI7r/LEE. ANT7A)L. £leld. -oTEET
DEBIDNEETFZ [.d] (CEBEULIEBDERD.

-MF Z77/L&
7 1IVDKFIESRZE 7717/ ETEEI D I7MILCHENT D, CDATS 3> (F-ME
B CIEESN TULVRNE ESEREIND,

-MP
T7 A IIDEIFIBIRIZITTRL, KFI DI 7ML ZREY -5y hELTHENTD.
DATZ AU (E-MEARKCIEESNTLVRVNESEREIND.

-MT target
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3.11

3.12

)\ ASAT>3>

KFIBHRDSY - hetargetlCEE U THENT D, COATS I (E-MEBRFICIBES
NTULR\WEEE|EEIND,

-nostdinc

NS T 7A)VICDWTEREDS AT AT+« L2 MUIEH—FUIRLY.
-P

T4 L7« JaTUTORERICE I LR,

-Umacro

macroDEEZHIBRI B,

-undef
S AT LBEBOBMEENYIOZER UL,

-Wp,option
JUTOtY Y (cpp)DATZ I >EIBET D. EBHOATS 3> 051802 (,)TX
> THEET D,

PRI SATZI>

-Wa, option
7> TS(nas)DATS a>wIBET D, BEOATSa>0518(F0> < () TXYI>
THEET D.

-Xassembler option
T2 TS(nas)DATS > ZIBET D, 5IEF > IeAT>a>nsE AT>3a>
EBIBEENENAATS 3> TIRET D,

-assembly-list

T TVIUR N2 NT D, BN TrrLE . AN Z71LEDIRFZ [.0] (CEE
Yl STV AN

U>hAT>a>

-Bdynamic
ETRFCHAMFTEIVOUSOSATSUZI>2I9 D, -BstaticziETE LRV EEDELE
ETHS,

-Bstatic
FEEBEBDOSATSUREN) > TIT D,
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-LFsLOrIE
SATSUERREDT « LI NUKDEKICFrLorETIRELIET 4 LI MUNSH—
}3_50
-lS7I50U8
BIEDT 1« LT NUDBSEREINIIbS7rISUE THDSATS U Y —FI 3B,
-nostartfiles
D> OB (CIBEDS AT LADRSY— NPV T T 7 )LEFERUIRLN,
-nostdlib
U OB (CIEBEDI AT LASATSUERS— TV T T 7AILEFER U,
-rdynamic
D> OB CRERADS ORI EZESDINRTODS NIV ESAF VIR HNILT—TIL
(SENNY B,
-static
SATSUREN > 0T 3,
-static-nec
NEC SDKDOSA TS UREEND > 093,

-shared
HEATZST O NEERNRT D,

-WI,option
U>ANd)DATS I >=IEBET D. BEOATS 3 > 0518(ET>7 () TREI>THHE
EI D

-Xlinker option
U>ANd)DATS 3 >#IEET D. 5I8ZF>EATSa>neEsE slienenzR
AT 3> TIEET D.

-z keyword
D>B(nld)d-zEE U,

FALIORNIATSa>

--sysroot=7rLOr &
NS IT7AINESATSVET—F I L O MNIZREBET D, NVITIT7AILIET
7L IR ETIBESNIZT « LU NUB FDinclude> « LU KNUBRT. SISV TFr
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LOFETEESNET « LI MU TDlibT« LI NRUEBETHISS—FT 3.

-BTrLORE
AR R AYIIT7A). SATSUEY—FIBTLIORMNIZEETSD. IXR
ESATSURTrLIFETEESNET « LI NI NI T7AIUETrLIFET
BESNZT« Lo bUB FDinclude> « LU MUE TS Y —F 9D,

3.14 EDMATS 3>

--help
A2\ A SOREZERRT Do

-print-file-name=/ibrary
> OBICEREND ST SYU T 7 A I)(library) D) A= HHT D, CDATS 3
SEREELLEE, O2)\AIL. KK U OZTDRW. SATSYUIT7AILIMEE
LIRWEE (Jlibrary|CIETE UTeXF3Z2H 9 B,

-print-prog-name=program
J2)AILRICFOIZEND I/ A S RFT LADIXR > Ré&(program)ZE3RRd . &
DAT>a>zigELREESE. T2\ A)L. BELY. USOZTORV, BESNZIN
> RMFELRWEE(Eprogram TIEE UTIc &R ZR R Do

-noqueue
I\ ASDSA o ABMNMERFIRISGEL TS EE, BHRTREICRDETHEENTE
IR T I D,

-v

A2 IAIILDERT—TEREISNZONY > RZERRT D,

--version

A2)IASDIN—=23 > LEFEZRRT D.

3.15 AT >3 VERGTTEETERVWIIINAISAT>a >
MROAVINASATZa>E. AT 3 ERITTIRETCEE A,
s 2RATZ 3>
-S. -c. -cf=conf. -fsyntax-only. -0 Zr7/L%. -x language. @file-name

o WHHEATZ 3>

-mno-create-threads-at-startup. -pthread
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d—R&EKRATE 3>

-no-proginf

FI\wIAT>a>

-traceback

SHRAFFIEAT> 3>

-traditional. -cpp. -trigraphs

Avt—AT2 3>

-Werror

JuJotwyboATz 3>

-C. -dD. -dI. -dM. -dN. -Dmacro[=defn]. -E. -H. -include J7-)L%&. -M.
-MD. -MF J7-1JL%. -MP. -MT target. -P. -Umacro. -undef

e IJSATEa>

-Wa,option. -Xassembler option. -assembly-list

U>hAT> 3>

-Bdynamic. -Bstatic. -L>« L2 ~U%&, -IS1JS U4, -nostartfiles. -nostdli
b\

-rdynamic. -static. -static-nec. -shared. -WI,option. -Xlinker option.
-z keyword

FaALONIATZ 3>

--sysroot=74/L VK&, -BTsLUN)%

TDMATE 3>

--help. -print-file-name=/ibrary. -print-prog-name=program. -noqueue.

-v. --version

BBEL NIV EAT S a3 > DOREE

-On&RBIEZER [CHIEH T D AT 3 > OMIGIEUATDESDTY,

2L, -OnERBERARDL NI ZHIHT Z2EDT, Btz ER CHET AT 3>
DB, EHZEZFCUTCEBRUGTI— FIMERNESND EFRDEFEFADTERL T
=W\, HIRELZIRNICEAT BIC(E. BOHBNGRELEERT 3R EEEERT
MEECEELTED. ENSHEZEUTIMEI DL S-OnTHIFIL TLWET . HIX(E-00

(LT, -01 HEERICHEBE L TRESNDIRBEATSI>ZEELTE -01 &F
GO EE A
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I avs -04 -03 -02 -01 -00
-fargument-alias - v v v v
-fargument-noalias v - - - -
-fassociative-math v v v - -
-ffast-math v v v v -
-fignore-induction-variable- v - - - -
overflow
-fignore-volatile v - - - -
-finline-copy-arguments - v v v v
-floop-collapse v v - - -
-floop-fusion v v - - -
-floop-interchange v v - - -
-floop-normalize v v - - -
-floop-strip-mine v v - - -
-floop-unroll v v v - -
-floop-unroll-complete=4 v v v - -
-fmatrix-multiply v v - - -
-fmove-loop-invariants v v v v -
-fmove-loop-invariants-if v v - - -
-fmove-loop-invariants-unsafe v - - - -
-fmove-nested-loop-invariants- v v v v -
outer
-fnamed-alias - - - v v
-fnamed-noalias v v v - -
-fouterloop-unroll v v - - -
-freciprocal-math v v v - -
-freplace-loop-equation v - - - -
-fstrict-aliasing v v v - -
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I avs -04 -03 -02 -01 -00
-fthis-pointer-alias - - - v v
-fthis-pointer-noalias v v v - -
-msched-none - - - - v
-msched-block v v v v -
-mvector v v v v -
-mvector-dependency-test v v v - -
-mvector-fma v v v - -
-mvector-merge-conditional v v - - -
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£48E O2)\ASHERT

$4E IDINASHERT

AETE. C/C++O>2 /A SOOI\ A SHERTICDVWTHALET,
a2 ) A SHERMTIEUATORA TR RUET .

#oragma NEC 2 /A S EFRA T a >

MABIRER O\ A SHERA TS 3 2 (CDNWTUBETEHRIBLET.

[no]ladvance_gather
BEONRD MUL—THRONRD NURES S 2L — T AAEDRIS (CRET D[ LR, FiIS
(CRET DI EICKRD., BiEODERMDREEA—/—Sy T, SHERMZERECED
ZENBD,

always_inline
FRIETTORERE SNIZERZE(CA > 51 VERDOMRET D, HMOHSINDELICIEET
Do ITIEU. ABEHOBEEITEH UCnoinline’M B THDEE. > S RBESHRL, -
On[n=2,3,4]. -finline-functions. -fopenmp. =F7(d. -mparallelMEE=NZEE
DHENTH D,

[no]assoc
HEIEFOEEZMH DI —TERZHF I LR,
[no]lassume

B&Ofor)Ll—TDIL-TRZIREITDEE. EHNEEDFAEIA I D[ LA,

atomic
BEOXN., #H. BEREOTIOEBEDON THDZEERT . I(E x binop=expr. x
++. +4+X0 X0 - XDWIT DD TIRTNUTIRSIR. FHICDWTIE, [7.1.5 JL—
Jow@#lsL] #SRUTIZE,

cncall
JL—THR(CEABOEE U D LS THEILS bR 3 B,

collapse
Z8&E)—TJDO—EL&EHFT B,

[no]concurrent
L= D5t ZFe] I B[ LRV, -mparallel" &3 Th D EETDHFIRND B,
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concurrent(CHtl3 T, IL—T DR EISEZIBEE T D0penMP&EI Uschedulef)ZIEETE
5. IBECTZBschedulefERI (I T TH D,

schedule(static [,chunk-size])

schedule(dynamic [,chunk-size])

schedule(runtime)

[no]ldependency_test
F—IMFBFROHEENAD M- R, AHST— ROBIROEMSFE T DRI MUE
ZFFE] I D[ LR,

forced_collapse
BROZE)— TN —ELaIfEN E DN ARRRMIGE THEHINIC—E{tT D, —ELLTH
FHIURUVMER., ERAIE SRSV E(ETOT SR USRS IR0,

gather_reorder
B#&Ofor)L— TR (CRNBDIFFRFEEDONT MLO— R, RO ML R (EEWVWICER
BT ENMBVEDEREL THHDMAER ZITDZEZH T D,

[no]inline
FKIETITOERON., JOVI({FTHFENLEXDEED). IL—T., ifXXBLVTDEX. s
WitchXX EZDRA W FAKICEFNDIEETLE U Z 1 >S4 VERDOHMRET D[ LRV,
-On[n=2,3,4]. -finline-functions. -fopenmp. F/=(&. -mparallelMEE=NEESE
DHEMTH D,

inline_complete
#pragma _NEC inline&EE#RTH DM, 12540 CEREASNDIEEN S5 (CEAZITFUH
LTCWBESZDOBEEA > SV RBEOMRE L. BEIEHUNRKRDIETI>S1>
Ei%ziR#&»D. -0n[n=2,3,4]. -finline-functions. -fopenmp. F/=(Z. -mparallelH*
BEESNZEZEDHBENTH D,

[nolinner
ERAL—ZT B85t EFa] 3 B[ L], AANL—T(CIBE Uz &S DHNEND
50

[no]interchange
=T AIZ =50 3 B[ LR,
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ivdep
BEOIDARIFBEBENRBAIR E &L RT N UERBIDKFRFR TRV EARE L TRT NUET
BT EZEHTT D, NI NUEREIDIL—T 2RI MUEL. FERNRIEERDZEND
50

[no]list_vector
Bl —DIFRARTFZ EDOE—EIHIN A EABIRNDIHRAXXDNRT MU ZHFRI T B[ LI
W IIE. BBOHEFNDHRAXZHNRET D,

loop_count(n)
IL—T DR UBNDARBAIR & &, 1R U ERBRTERNMRET .

[no]loop_count_test
=T RICKDEMRT NUEZHFR] T D[ LR ],

[no]lstval
IL—THRTEERSN. IL—TDETENSEBEINDIHNE DN REREHOREZFRIIT D
[L7RUN],

move / move_unsafe / nomove

move
RERKD)L—THA\DOEEN ZHFB] T D,
move_unsafe

BWERZHSIHETHE. AERDIL—THAOBEZFFE T D,

nomove
AERDIL—THADEENZFFE] LR\,

nofma
RO NVEHeG S ZER LRI M UEZESFET LR,

nofuse
EBRID)L—T EDIL—TrtE%= ] Uiy,

nosync
e ERME. M1 > ARDIERIEEOKERGENRBTHD EETE., KEBMENRWED
EARFE L THEFNE T B,
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options “compiler-option [compiler-option]...”

AT IAERITEEETDCLICELDOAN RSAEACKSECaINASZATZ 3>
EHEECTE Do

BESE

AT IAERIT(E. Y—RIT7AILDFEIRICEIRT D.
AT 3 AERITIE. BEEIT TRRETES.
ZE1T. OAZ M7 #line. #ident(CBRD . AT > 3 AERITOER]. B(CEEliTE D,

AT I AERITE. V-RIT7AILDFEED#includelC L DEDIAFEND T 7LD
FEA(CEER TED,

=]

AT g ABTRITIFIE TSR0,
AT 3 ASTRITCTIRESNE-ITIEESNET s LI ML, AT 3> 48RTOEE
SNEAVAS T 7 A )LD —FO[HI 12D,

AT I AERITESRHEBDEE. #include(CKDERDIAEND T 7 1 ILDRA MRD £
FRME(Z1000&£ 723,

[3.15 AT 3 ERITTIRETETRV\I/I\ASATEa> ] TRIUZIPIIN
A SOEERBEZHIHT DA TS I > (EATS I B RITTEE TSR,

AT 3248717 -fopenmp. -mparallel. Fi=(d. -ftrace TiIEELEEE. U
DRECEZNSDATS 3 > ZIBEURITNERSRN,

outerloop_unroll(n) / noouterloop_unroll

outerloop_unroll(n)

ST D7>0O—-U>D%#H D, 7> O—ILERENZBRIZVERARD2ONETH
BERD,

noouterloop_unroll

SMAL—TD77> 00— >0 %&FFa Ui\,

[no]packed_vector
BROEITXRICIANSDfor)L—Th T/ I RRYD NUen S OERZFRI T B[ LU,

parallel for
IW—TZ@EINTUET D, IL—THUMHIERTTET D EE. TOTSIMREIELRIFNIER
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5720\, EECDLTIE, [7.1.5 )L—Tosg#lisiE] =28 L TS0\,

pvreg(array-name)
Bcdlarray-namelCAXEUDRDDICRT NLL X SZEDH TS,
O )\ A S CDEEITZECELAND I R TDpvregisE NIZEHIDSRZE., O—K -
ABRT7TIFIELS RONULWZRYDSRE U TEIERT 3.
pvregiEE SN DEHIFU T DERMZE Iz SIRFNUTTRSIRN,

O—)LEEY
« FgBlDS 7 (dint. unsigned int. float®WL\I N TRIFNIEIRSR0N
« 1Rsch?
o BHIBEZROBIRAD/ W RRT NUR(=512)UF
o JWIRRT MNUEENBIL—THRTOHER/ SRENDZE
s IRNTDIL—TCEVWTHRFIRELCTHDZE
e vregiEEESNBEHIZIETE LU TIEIRS/RN
retain(array-name)
array-name®icsl. Ffzld. RA > HDIERIZEBIRERANE DLLC(Last-Level Cache)(f#

BHIDIEZIEFET D,
FE COERTEBIICITSESE, -mretain-list-vector. F/=(E. -mretain-none
ZIELTLIZE,
select_concurrent
ZE)I—TDIL—-TDS5, BED)L—T(x U THDIL—T XDE%E L TEENLTIEZE
Bd%.

select_vector
ZEIL—TDIL—TDS5E, BEED)L—TICHUTHDIL—T LDEXR L TEEFNRY MU

ZIEAT D,

shortloop
=T DR UEN. SRFTLDERANRT MNULLSRAIE (=256) ZBIIRWEDELTA
TNUET D EZHRT D,

[no]shortloop_reduction
VA0 3 EEE SO — TR USIC KBERMHEARD NUEZFEI T B[ LRV ],
-fassociative-mathh"B% T d EEDHIRNHD.
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[no]lsparse
sparse
IL—T DR T DEFREEOETLEEN, IL—TDRRUEKLDIFRBIT/NETNEDE L
T, RIBNUET D,

nosparse
=T DR T OEFREBDIRITEEN . IL—T DERUEISEWEDE LT, R
MUET S,

unroli(n) / nounroll

unroll(n)
=T ZnE&(CT7>O0—-ILS D E&HFRT D,

nounroll
IL—ToF7>0O—Y > 0% Ui\,

unroll_complete
BEDOIL—TORRUBHNER TCI /I AIILSCEETEDLE. ZDIIL—T7)L-TEH
(ZRII—T77>0-U20)9dZE%HT D,
RE. D)\ A)UFICHRR UESEEE T D, IL—T(EROEATRIFTNEIRSIR,
varN(N=1,2,.)[3Z#ETD. Flz. TNSIIIL—THTEESINTIFRSIRAL,. =5(Cva
rN. EENDE(FE U TRITNERD FE A
EHBDEN1THD EE. REAIDvarlZE#HHI DX TIE++. -EBEFZFERLTEX
LY,

o for (varl = T#1; varl <= FE#2; varl = varl + F#3)

o for (varl = T#1; varl < T#2; varl = varl + E#3)

o for (varl = T#1; varl > E#2; varl = varl - ET#3)
o for (varl = E#1; varl >= E#2; varl = varl - E#3)
o for (varl = var2 + E#%1; varl <= var2 + F#82; varl = varl + T#3)

« for (varl = var2 + E#1; varl < var2 + E#2; varl = varl + F#3)

o for (varl = var2 + F#41; varl > var2 + T#2; varl

varl - TFE#3)

« for (varl = var2 + E#1; varl >= var2 + E#%2; varl = varl - F#3)

« for (varl = var2 - TE#1; varl <= var2 + E#2; varl = varl + F#3)
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var2 - TE#1; varl < var2 - F#2; varl = varl + F#3)

» for (varl

« for (varl = var2 - F#1; varl > var2 - E&#%2; varl = varl - E#3)

« for (varl = var2 - F#1; varl >= var2 - F#2; varl = varl - E#%3)

g% Bl& & U Tunroll_completely&ERTE S,

[no]vector
BRI NUEZEFRI T D[ LIEW],

vector_threshold
BEDIL—T DD NULEITOSERINDER UEZnEl & T B,

[no]verror_check
RO NMUEENTZER D D SIFOH ENTEART MU= 3 > DOEFREE DS | 2 DEDEF =
EITRCHREBE I D[ LR,

[no]vob
BEOERTXHRICIHNDfor)L—T DR TRICEITESNDIANZTO— R ARSI K7, RT
MLO— RAY 2Dfor)L—THDRI NLA K 7ZBWET Z 2T LRV [T D],
ZE)I—TOIMIL—T(THEBELIZEE. ZORAL—T (CIFHRNE,

[no]vovertake
BEDEITXHRICIINDfor)L—THDART MLA KNP Z, BFEOIAHDSO—-R, AHASA
7. RO MNLO— RFBWEUTEITI D EZFFA T LI,
o for)L—THDRTNLA KT E I—THRFZ(PIL-TRDODIANSO- KR, AHSX
7. RO NLO— ROBEICERDN DD EE. EITEENRIECIRD I END D,
o ZEIL-TOIMIIL—T(EELZEE., TORANL—T(CIETHRNE,
vreg(array-name)
ficHlarray-name(C AXAEUDRDD (CRT NULL 2R IZEIDH TS,
O\ A S CDEEITZEO LD I RN TDvregisE =NIZEHIDSRZ., O—K /X
R TEHRLS. RONUWZRIDSRE U TEERT D,
vregisTE SN DECHI (I T DORMZmIZ SIRTFIULIR SR,

« O—H)LECY!

« 5D H - F(dint. unsigned int. long. unsigned long. long long. unsigned long
long. float. doubleMW\\F NN T/RFNUIIRSIRUN
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« 1LRchch
o EFBRDOEIEADNRT NLE(=256)UTF
s RINULENDIL—THRTOHEESR=NDZ &
s IRTDIL—TEEVWTHRFRDENELC THDZ &
o pvregisE SN DECHNZIETE L TIF/RS/RUN
[no]vwork
ERNRT MULOL—TDENCKDART MUE)&EFEI I B[ LI ]. novworkZz15E Ui

a. ML—T . BRURT MUERBIDE R ZETIL—T (F. IL—TE2HEHBRT MUEE
NIix<1iad,

- 47 -



5.1

5.1.1

Bt - NT ML

$B58 mwBEMk - NI BMIE

AETIE. O/ ASOBEDIHREL. BENRT NULICLKDTOT S LAOEEILICHHNDSD
HEEZ B LE T,

J— FORi#E(E

O— Ros@EbE. TO09 3 LROEHORN»DT -~ DRNZFFIT D ECLOT R
BINEEZABERNE DHIBRL. /o, L—THOBREZLBRNBROEDELFET. &5
(CRIEER 5, EEZ TN CEMRLOBRIRELBSMIDL(CLD, TOJSLR
TESRDIGHREZRD E I,

>\« SOERAY 3R

C/C++12) A SIRDOBEEZERALEYT. )N TENSZEMICIDATS 3>%2RU
FY,

b %ﬁiﬁ@‘ﬁ”ﬂﬁ ('o[n](n= 1/21314))

o ZETORERDIL—THADEE (-0[n](n=1,2,3,4), -fmove-loop-invariants, -f

move-loop-invariants-unsafe)
o HHAADHIBR (-0[n](n=1,2,3,4))
« AEIO—ROHIBR (-0[n](n=1,2,3,4))
o REROIBIL (-0[n](n=1,2,3,4))
. [BREDOFEE (-0[n](n=2,3,4), -freciprocal-math)
« IL=T®@& (-0[n](n=3,4))
 volatilefZ&FF DR (-O[n](n=4), -fignore-volatile)
o EHOEE - RO )\AJUEETE (-0[n](n=1,2,3,4))
- ERIEEOREL (-0[n](n=1,2,3,4))
o HIBEBFONAFADE (-0[n](n=1,2,3,4))
« DIRCEY B&EL (-0[n](n=1,2,3,4))
o EEOBEMNET I MEROER (-0[n](n=1,2,3,4))
o RERMBERIIDIRZE (-0[n]-0[n](n=1,2,3,4))

o HRIAHBELD1> S VERM (-0[n](n=1,2,3,4))
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5.2

5.2.1

5.2.2

E£58 HBk - NI MUE

P DUIANHR (C K DEEIE (-msched-keyword)

mB(LIC K SEIFA

R J—PFOHIBRICKD. STBEZITISHHA. EENEDD. IS —OREME. @HN R
BLZBEARA UMD EBE EERNTENDD T ENHDFT,
o ZETORZERDIL—THANOBECLD. EITSNRVNETORDERITSN, ARKFEE
LRRWET OIS —EEHNMDREET D ENSHDET,

« REROFBLZBEALLESE, 72 -TO-HMRELTEHNEZIRELEEA.

o BREDRE(LICKD, BERERICOINMDOEENELFT, FE/NHSBOBERETIE. &
DERFEFEAEEGELUTNENFEAN, BRULLBVWEEOZ/ASATZ 32T
B b ZHILE L T<ES 0N,

o THDUENBR(CEIDRENLICED. HBBIRMAMNMIZUZESDHRITSNDFAEN B
AIOYVIZFN > TREETN., BICEITSNDILSTRDE. BELRVNETDREIT
BLS—MRESNDITENSHDFET., Koo O/ ALY ) A SHYERT D A
EUEZELEBNSEDTENGDFT,

~ND MV ERE

~T MUE
ZHRIDEBRDE EZRANST I EFUVFET, INICHU. THDITER. JIE
F. HDIVSTHABRRE., RAWCHATZT—FHERD NLF—F EFUVET, XD K
T —SZYIRT DA DT niE. EMRIBZITOINT MUaS TESBRI DI 2N
I MUEEWVWET, O2/I\ASHTOTS LZHFERLUTRY NS TEITRIREREI D Z
BEMNCIRE L. TOEDCHUTRI MU DEERT D EZBENT MUEELLE
9, =-0[n](n=1,2,3,4) "B THDEE. CORBAENBRICIRDET,
COEEESIET DI /I\ASAT>a>(E -mvectorTY,
CORBEZESIET 20> )\1( S8 RrATS 3> (& [no]vectorT9,

&~ ML
=T ERT SMULEIREIRERSY ENRDT NUAEARBIDEDHSRTEL CTLD EE, TDIL—T%&
N NUERTBEIRERSY (R ML — REBD) ENRD NUERBIDERSY (R FS 01— RERSY) (CH
EL. RT NUEBRTRERIREBS DHENRDT NUELET . DR NUEFSER. BB &
JUBEEFENE T, -0[n](n=1,2,3,4) B THDEE. CORBALIBMICTIRDET,
COmEbEHIET 2> )1 SAT> 3 > (& -mwork-vector-kind=noneT 39,
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COEbZF#H T2 )\ A SHERAT> 3> (E [no]lvworkTY

5.2.3 YI0O&E
UFDELS72)F—>2DHENRT MUEDES - SROFMZ/ZLUTOFEEAN, O/
A SHFRIIR) =2 LR L. BROARY MLastZRNTARI MNUELET . -0[n] (n
=1,2,3,4) "B THDELEE. CORBIEHBINCIRDET,

(1) ##0/Mra

S= S =+ exp (exp:3£)

RDEDIE EBEDXNSBRSNTVDHH/PEERT MNUEENET,

t1= S =+ expl (expi:z%)
t2= 11 £ exp?
S= th £ expn

-mvector-reduction CHlEHILE Y,

(2) 21&

S= S x exp (exp: =)

RDEDIE EBEOXNSBH SN TVDREENRT MUEENET,

ti1= S  x  expl (expi =)
t2= 1 x  exp?

S= tn * expn

-mvector-reduction CHlHILE .

(3) #EHMER
alil =  expl += ali-1]; (expi =)
alil = expl * ali-1];
alil =  expl + ali-1] *  exp2
alil = (expl = ali-11) *  exp,

RDEDSIQELRDXN SIEBHSNDEMERERT M UEENE T,
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t = expl += ali-1]; (expi: =)
alil] =t % exp?

-mvector-iteration. KLU, -mvector-iteration-unsafe CHIHILE T,
(4) =XiE/&=/]1ME

(a) EBXE/&IMEDHZKDHD

#l

for (i =0; i <n; i+ {
if (ali]l > amx)
amx = ali];

(b) BANE/SIMEEA>TYVIRZERDD
%

for (i =0; i <n; i++) {
it (ali] > amx) {
amx = ali];

iX =i,

(c) BANBE/SIMEEA>ZTYVIR, BRU ZDOMDEZRDHD
B

for (j =0; j<n; j+v) |
for (i =0; i <n; i+ |
if @lillj] > amx) {
amx = ali][jl;
iX =i

iy =j;

(5) Y—7F
HDIRMEHILIBRET—FIDIL—TERNTNUELET,
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it - R UL

i
for (i =0; i <n; i++) {
if (ali] == 0)
break;

CDEE, IL—TFUTORMEBIZEIAITNIIRDEFE A

s RRRIDIL—-TTHB.

o LT OH\DOHZ(ITZIZ—DTH D,

o LT DOH\DBEEM(FIL—T DR U (CKF T D

o LT OHNDDIRDRENCEIIEZR. RA 2 FDIERFADRADTRN,
o IL=TDOH\DBIZLIMNE. RT NALDEMAZ IR THIZLTULD,

(6) £

HdFM Wz IBREEMI DI —TERTNUELLET,
%

j=0;
for (i =0; i <N; i++) {
if (x[i]l >=0.0) {
i=i+n
y[jl = z[il;

(7) &

HDIRMEHIZIBRIMEZMRT DIL—TZRT NUELET,
%

j=0;
for (i =0; i <N; i++) {
if (x[i] >=0.0) {
i=i+1
z[il = y[jl;
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5.2.4 SHXRIMUE

5.2.5

EHERT MUEEE. —DDIL—T(CH U TR NUELIEO—REABDSDHDI— R, 1FE
DINF =2 DHERICEITTETDI— RiRE, FEEDOI— RERAREL. EITRHICERGZR
N, BYRO—-REERUTCETIDR ST DEEDZ EZWNWNET, EITRFCH
RBJBEZGFEUATHHDET,
o KFEAR
e IL=TER
o UHOII3VEEESUIL-TDIL-TE
-0[n](n=2,3,4) "B THDEE. CORBIENBRICIRADET, CORBILEFIFIT
DAINASATa>(E ETFCARBDIEMLS ECUATFTT,
o KEFRAMRICKDIEMRT MUEDHIEIE. -mvector-dependency-testT9 .
o JL—TRICKDEMHRT NUEDHIEIE. -mvector-loop-count-test T9 .

o VA3 UREESDIL—TDIL—TRICKDEHERT NUULDFHIEIZ,
-mvector-shortloop-reductionT4d,
CORBELESIET DA )\ASIERAT>a>d. ETRHCRARIEGT ECUTT
3_0
- KFREZRICKBEERT MUEDHIEIE. dependency_testTd,
- LT RICKDEMHRD M) UED#iEHIE. loop_count_testTd,

- USOS 3 HEEESDIL—TDIL—TRICKDEMERD NUEDFIEIE. [no]shor
tloop_reductionT4d,

HMUW—TANIYDIRAZ=2D
IR VB SRANRD NULL D RIR(=256)KDRVIL—TERT NUET D EE. O2)A
S IFIHERHY (CHER U AN NULL DR IRICINED LD (CHEILTVET, NZEX
NIWIRAZ D EFUVET, BREZEIL—TORAIL—T (. IMIIL—-T D1 >0
3B ERFRICEFTFRVEINERNSD EE. O2/ASEFA NI Y T)L—TE=IMAC
BENLET. -O[n](n=3,4NBNTHDEE. CORBIELNBRMICIRDET,
CORBEESIET D)\ SAT> 3> (& -floop-strip-mineTd,

wE EBLRZEIL-TEE MIL-T ERANL—T ORICERITIXMRNZWSEIL-TD
:tt“g_o
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5.2.6

5.2.7

Bt - NT ML

/] BINZEI—T

for (k = 0; k < 10; k++) {
for (j =0; j<20; j+) {
for (i =0; i <30; i+ |
alk][J10i] = bIkI[j10i] * c[k]I[1LiT;

i BECTIRWSEIL-T

for (k = 0; k < 10; k++) {
for (j =0; j <20; j++) {
for (i =0; i <30; i++) {
alk][j1[i] = bLkI[jILi] * clk]I[jILil;
}
x[j1[k] = y[jJTk] + z[j]1[k];

}
for (k = 0; k < 10; k++) {
for (j =0; j<20; j++) {
for (i =0; i <30; i+ |
alkl[i1[i] = bIkI[J1Ci] * c[kI[1LiT;
}
for (i =0; i <30; i+ |
s[kI[i1[i] = tIkI[J1Ci] * ulk]I[J1CiT;

>3a—bML=7
RO NUEENTIL=T D55, BRUENERANRD NLLZXIR(=256)ATDIL—T(C
HUT, IL—T DR THENEEENZahS I — RV ERENET . CDIL—T (&
23— NL—TFEFENET . -0[n](n=1,2,3,4)NE%THDEE. CORBENERIITRR
NZET,
COesEftZ T 2> )1 SIBRAT> 3> (&, shortloopTT.,

NV D RRT MLV&S
RO NP REIDEEZRZ32EY RTIDICHEL T, R MNULLZXYDEEZRC2D
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5.2.9

E£58 HBk - NI MUE

DF—IEEINT BRI I EVNNET ., )y I UEF - (T U TEERT SR
JOW T RARD NLESENNET, /(w2 RRT MLSBIERY NLESDUEDT —5%1
SRTWMET BT ENTEET,

I\ T RRO NLasmDERZEFIET 2> /1 SAT> 3> (F. -mvector-packed T

g_o

I\ RRD N DERZSHIHT 20> /1 SiERrAT> 3> (& [no]packed_vecto
rc9d,

ZEDMDAD ML — RISEAY 581t
FHBNOHIBR, BEFAADHIBR. AEI— FOHIBR, BREDREL. FAERERLORZE
(F RO BMUEENZO— RIEHULTHEITVWET . TOMIC, C/C++T2)A SERT ML
ELIEO—REEHUT, ROBECEZERALET. VN TENSZBICTDAT> 3>z
~UZEY,

o ARATEBDILIDRZL (-0[n](n=1,2,3,4))
o XDANWAR(CKDINT NUE (-0[n](n=1,2,3,4))
s JL—ZJD—E1t (-0[n](n=3,4), -floop-collapse)
o AMIL—TDIr7>O—-U> (-0[n](n=3,4), -fouterloop-unroll)
s JL=TJouOo—-vU>s (-0[n](n=3,4))
o 1TRFEIL—T DB (-0[n](n=3,4), -fassociative-math, -fmatrix-multiply)
. JL—ER (-0[n](n=2,3,4), -floop-unroll-complete=m)
N MUt EEER RO REIA

o HMIDEER BEIRFART NUELIZESEULRWEES ETES ), EERRNER
BTENGOFT ., BiE L. AEEECERTY,

o 8)\A hEZEOIEN(FZENAREDNARYT MU ER s BZANTART MUbEnE
Y. COHERDEENS2bIZEBZ D LS. REBOA-/N\-TJO-NIRETDE
& BITRREART MNUELIBWES EERRDFT,

o RUNUROHEZEETHER LU TVWBEERER. BRIEDESH. ANSRELT UER
UERICIFRDFRE A

« RTMNUELZESELRRWEEET. REDRE(L/R EDRBIEDBRDNITNERR
NEI,

e RUMNUELEEEEULIRRNWESE LT, EBEIEFOEELREDRBIEOBEBRDOENANE
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R0EY,

NI MUET B E BFBETRESND TS —OEEFHFNDREDSNIL. XTI ML
{ELRRWEE EERIEDFT,

a2\ A3 BRIIDERE - SREGENRD MNULICEDIELUSRENDHENZIRET
DR, 2 ORFROENEFTIEEDIGT DRITD LR, FROBI(CINE>TWLD I &
ZAMRELET. LIZHD T, CORHICRTDIL—TZRT NULUIEIBE. TDEIT
ERIREESNFE A

ifX. switchX., RFEEF(?)ZSVIL—THIRIT MNUbEND & RIIHMGSTEITS
N3 (CEL. EEFWERED UMTONEBAN,. BHIER. RA > DIERI
(. I —TBETREDBRRUHDIZIIBREINE T, I35, ARSBENRES
BR. IRAHDERENERENET . LIZH DT BHIRA > HDIERFEICDNT
(R UHD LT OMEBZAR L THEMNRNE, XEBEUTZIERfNV IR T ZEMBD
S

RO LZEDIL—THRT MUEEND & ROE UM Z B#R UEIK DEOER U
BERITSNET. ULIEH o T REEITSHRVEENRITSNL D, ARRSBR0
T—INBRBENDZLICELD. IS—PFNNRET D ENHDFT,

RO NBBTEDRT—IDTSA AT ME. ZDFT—HFDEDBAXERL (484
b F2E 8/NA ) TRITNERDFERBA. 775102 A2 bOEMZEEIZ ETREES
ER. IRAHADIBREDSR. ERZSUIL—THRT MUENzEE. ETR(CHI
HERBTENHDET, TDEE., I/ A JLEF(C-mno-vectorziEEL CTOTS
ILDBRDNRT N)UEEDSH B H. #pragma _NEC novectorzisE L. MREDIL—TD
NI NUEZINELTLZE W RO NUNUETE D754 > A hEimIzS/a<1230]
BEMDH DT —FIFUATTT,

- R51EK

- MAITHEREINDT—4
OA2IASF INBDT—FZT SA A bOFREZBIZITEDEAREL TR b
JUELET,
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6.1

6.2

6.2.1

BOE 1251 EFKAE

B6E 1>5A > EEIHAEE

BE1 >S54 > ERA

OISV R T 7AIV =T, B—F U T, 1>51 2 ERIANETEEITL UEEIR
L. 71251 RBHEUET,
CORBEEFIE TR\ A SATS 3> (F. -finline-functions T,

RN > 51 > EBH

BILE]

BRI >S4V RETE. FIRAENA > S1 2 REZIERT DIETIT(A > 51 2 EHEER
MEYV—-XIT7AIVICIEBEL. 1>V ERUET, CDEE-finline-functionsDIETE
FEBEHDFEFA. 12U, 1251 2 ERMIERITIE-0n[n=2,3,4]. -finline-function

. -fopenmp. F=(E. -mparallelMEESNTEEZTDHFEMN T,

A >S54 VRRZIERT DERTICIIROEDNSHDFT,

* always_inline

AIETTOEESNIZEBREZE(CA > S0 VEROMRET D, HMOHSNDEITETE
9D, 122U, AEHOBEEMTE UCnoinline" B THDEE. 1251 VEHESNR
LYo

inline

AIERITOBEZDX., JOvI{FTHRENZXDEED). IL—T .| ifXBRUZDE
X, sWitchX EZDAA Y FARKICEFNDIEEFELZA > S > REDMRET D,

inline_complete

inlineE@FRTHDIM, 1> S RESNDIEEN S (CAREFUHU TS EEE
DREREA > S VERDMRE L. BEIFEUNRKIRDETA > 51 > RHEZHH>
Do

noinline

AIERITOBEROX, JOVI({ITHRFENZXDEED). IL-T. fXBELUTDE
X, sWitchX & ZDRA Y FARAKCEFNDEAMTH Uz > 51 > EBHE LRV, alwa
ys_inlineDIEESNTEBEE 1 > S ERULIRL,
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6.2.2 12541 VERIERITDIEE

(1) MUHEN2EER
always_inline 3 N IBEERICIEELE T,
il

double small_func (double a)
{

#ipragma _NEC always_inline
return sqrt(a);

J

(2) BEDOX
inline / inline_complete / noinline(d. B&DXHFDIT N TOREEMTL UICIER U
x99,

%

#oragma _NEC inline
x = funcl(a) + func2(a);
x += func3(a);

funcl(). func2\)DFUNHULZEA > S0 2 ERAMRET D, func3()FHZRTIEIRUL,

(3) JOvo
inline / inline_complete / noinline(d. BE&OIJOwW RN T N TOREEMFHUIC
ERRLET.
1

#ipragma _NEC inline
{
func1 () ;
func2 () ;

funcl(). func2()DFUNHLZA> S ERAMKRET D,

(4) IL—2F
inline / inline_complete / noinlineld. BEf#&®Dfor. while. do-whileXX. KU JL—
TARARBD TN TOEEMTH UICERUET,
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%

#pragma _NEC inline
for (i = ifunc(; i < 1000; i++) {
z[i] = func1 () ;
wli]l = func2();

ifunc(). funcl(). func2)DOHFUNHULZA > S0 2 ERMNRET D,

(5) ifX. switchX
inline / inline_complete / noinline(d. B&®DIif. switchXX. BXU. ZNS5DE!
XHPDINTORFMTEHE UICERULET,

%

#pragma _NEC inline

if (ifunc1Q) {
x = funcl1();

}

else if (ifunc2()) {
x = func2();

}

else |
x = fune3 () ;

ifunc1(). ifunc2(). funci(). func2(). func3\)DFVHELEA> S RBEAXNKRET
50

6.2.3 FEFIA

e always_inline / inline / inline_complete / noinline(&. -On[n=2,3,4]. -finline-func
tions. -fopenmp. F=(E. -mparallelMEE N ESDHEN T,

e __ attribute_ ((noinline)) &always_inlinefMEE =Nz &=, always_inlineDIigETE
(A EINET,

« always_inlineZ15%E UICEZDERE (FHIBRENFEE A, _attribute_ ((always_inlin
e))ZIEELZEE, BBEENEHIBFRENDCEITFRELTZE,

« noinlinei8E = N/ZBEEIFE LN Salways_inlineZF DEAHZEFNH U TWDEE, £
DEEIA > S B UIRL,
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o JOVINRARLTED, ZTNTNICHKR T DIERTHIEESNTLDEE, Rl T
Ov2([CDNWTIFZDIOY DICIBE SN ~MTIMBSERASNE T,
1l

#tpragma _NEC inline
{
x = funcl () ; /] AVT4 VERORE

#tpragma NEC noinline

{
y = func2(); /] AT 4 VERLAN

« EEOUIEMEFICIENZEAZIFE U [LinlineZiEEL TEA > 51 2 EE SN,
%

#tpragma NEC inline
double x = funcl(); /] A5 4 ERLEL

6.3 JO0RITF7AINA>SA=>D

A2 IAILREDY =X T 7 AILEFRIDY —X T 7 A ILICEFNDEREA > 51 > EH
9B E'ROOART7AINA > SAZ2T EFUVFET,
C/C++T2)ASTE A>SAVERT IR —FIIRIDY—-RIT7AILZIEET
BETOARITFANASSAZUITEFY,
UFEH—FIBY-RXT7AILDEEMNZRLET .

(1) Y—RI7AIZIEE

$ ncc —¢ -finline-functions —finline-file=sub.c call.c

(2) Y=RI7AILEOARY RSA D TEESNLEIRTOY—R T 7 AL EIEE

$ ncc —¢ -finline—functions -finline—file=sub2.c:all call.c sub.c

(3) TALOKIIEHDZINTDY—RXIT7AILZIEE

$ Is dir
sub. ¢ sub2. ¢ sub3.c

$ ncc —¢ —finline—functions -finline—directory=dir sub.c
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6.4

6.5

BOE 1251 EFKAE

(4) TALIORIEHDIINTDY—RXIT7AIVEEELLEN. DY —XT 71 IL7ZRSH

$ Is dir
sub. ¢ sub2.c¢ sub3.c
$ ncc —¢ -finline-functions -finline-directory=dir —fno-inline-file=sub2.c call.

C

H—FHWRICY-R T 7 AV EEET DMCILT 7 IV EIEET 2755650V FT. I/
AINTDY—RXIT7AINENEE, COFEDHMNI) AL ZREECEDHEaND
NEI,

(5) ILD7AILVaERk&. IL J7 ()L ZsRHAATERZY —FID,

$ ncc —mgenerate-il-file sub.c

$ ncc —¢ —finline-functions —-mread-il-file sub.cil main.c

1251 2V REDOEEER

1> > EHOEEER E U TROEBENSDFET

© A5 URASNBEHENRONS.

o FHUTOBEBDSIEN A > 51 2 EBESNSBEEDSIERIC—EUR.

o PHUTOBEEA > S VEBASNDERIC. BUEATCH A XN REDunionhEF
n%o

s ASAERBSNZEITEIASINDEEEN. W UxOBTHERINDIFEEE
CEZET D,
o A4S ERESNBEEC0OpenMPT « LT« THEESN TS,

« 2S5 VERSNIEHRCHERNABEITLE UNEFND.

1254 VRHRMEERRBOITRER

s ASAVREMKREEFIRATDES, A2SAVERBOATZ I ORI 7AILOREE
(SEFRLTL RSV, ZHORBZEA>SABHALTLED L. TJOJSLADO—RY
AZXMBKRIEL, HF vy 25— REBINT LRV, TOJSLERDETHE
BEEMMET I ENHDEFET.

o BIEITH LA BRI (CITOND (VU H—S I RERTH U Z2E0) S, TORSITH U
12512 ERATSNE A,
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« JORTF7AINASSAZIIT, RERTOTSLNCEHOT OIS LY —F 955
A, TNUBEOUIBENEZ T, I/ \A)LEBAECTZD. O3>/ A )LEF(CERT D A
TEUEMENMULEDITBZENHDET,

o« DORTF7ANAZTAZ2IE, CEEBTDOHFIARIRETT .
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7.1

7.1.1

7.1.2

7.1.3

E£78 BEYME - OpenMP MiFI{LHEE

75 HBEASIE - OpenMP WFI{LHERE

AETIE. BBAHME. OpenMPUFIEHERE. ENSDFIAICHE> TEREINSZIER(CD
WCERBALE T

BEhai5I{bikne
BEhiLFI{bE

BEnFIEigEERE. T 005 ARNDISIETTE D)IL—TPOXDEFDZME U, MiFIYLIE
TEBLO(CTOISLZER. BELU. MHIWIEHIEIDTZbDIEDIEA & BB (CITU
Fx9,

CORBEZEHIE T/ SATS 3> (& -mparallelTY,

EREBIC KD ERMAAFIE

—A(C. WHBR(EA—/N—A\w RZHEDS Tz, DEISNZZIL—TORRERUN. ZNETN
(C+DREEEZE D> TVWVRITNE, TOJSLDRTREZIERSED I L(TRDFT,
R UENA I/ AIUFICSHETERVEE, ZDEE/L—-T(CDVT, WHkLzd—R
ETDTRVWI— ROBMAZEMRL THE., EITRITHRR UEDOK/NC K> CEGNIIRANE
TENBLDCLET, Nz EEE(CKDEMNITNE] EFVET, EEEICLDEM
WHHET(E. IL—ThOEEDERENS. TDLE)L—THUHNLICE L TO DR UER
DFRME(LEMBE)DETEESNE T, ETRFICE. CDOULEWMES., ZEIL—TDERUE
ALEEEN. BRUEN LS VMEIL LRSS Nz d— RNETEN, ISFNEE
FHEESNTULVRWID— RBEITESNDB KD ICIF R ENERSNE T,
CORBEZESIET 2>/« SAT> 3> (& -mparallel-threshold=nT7Y,

RFRIRIC KB EMAFATIE
=TS, O2IAIUEFICRAR ST —FKEFREHENMFE L CHIE T TS & B
B HIEHRE (JERB(CKDRMNT MUEERRRIC, IKEFRBMFRERITRICTA NI DD
DO— RZEML. MFBERICKIDRMALINELE T, 18, Fe@F 2EL—TT. LEL)
EDT A RMMTOND L&, MKIFEFOT X MEEEFCITONE T,

7.1.4 SBAAIL—T DAL

SMAL—T (C R BBRMTMENTE RV EE, RARID)L—TEMHEORRELET,
AERELZBMCURVEED. AL (& #BRUBN LS MEZBX D ENESH
IREZTOHIMTIUEESNET,

C OBt ESIET 2>/ SAT> 3> (. -mparallel-innerloopT 9,
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7.1.5

BE5IME - OpenMP 5 EHERE

=T DiEFIAFIE
005X (dEH 2 for)L—THMFHERIREIR S E&2F > TLWDAY, I/ A SICFAMFUEETHE
THDZENBH TS RVCHEBIIUEMMTONRNKDIRESE, REINEFICIERITO#p
ragma _NEC parallel for(C&kD)L—TZAMFUETEET, CDESE, IL—THUBIET
TEBC&E TOJSIMREULRITNIEIRDER A,
JL—"(Z. [for (init-expr; var relational-op. b; incr-expr)l O DforX(CLDED
T, BRIIROEHZFBIZSIRTINEIRSIRDFEE A

 init-exprld. var=Ib. FJz(d. integer-type var=IbduL\FNH

* incr-exprld. ++var. var++. --var. var--. var+=incr. var-=incr. var=var+inc

r. var=var-incrd\\g nih
« varld. int. long. long int. long long. long long INt&2ADOXHSZE%
e relational-opld. <. <=. >, >=. l=0L\ITNH

e I|b. b. incrF)L—TARZER

parallel for(C#ElTT. IL—T DR EISERIBE T 20penMPEEIUscheduleBZIBETE
9, BECSTBRRTZ1—-UI@ERIUTTY,

» schedule(static [,chunk-size])
» schedule(dynamic [,chunk-size])

» schedule(runtime)

F/z. OpenMP&EUprivateB) BIEETEE Y,

« private( X SEHE[, X SEHE]...)

L=, #F0. BEREOVIVOEED ESO EE. #pragma _NEC atomicz 2D
XDOERICIBELE I . (& x binop=expr. x++. ++X. X--. - XOWITNHDERT
RTNUIIRS T, =50, FERIIRODEGZ TN THZI/RTINUIRDFF A,

o X(&. KATIBRIRR ISEEK
o expriE. xDEAZEFINWANLSH

e binopld. +. *. -, /. & A | <<, >>DIOIBEOVWITNH—DDEEF. e, TD
EET(EA—/\O— RENTVTIEFRSRRL,
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7.1.6

sl SRR TOREES AT ICRUE T,
/]

E£78 BEYME - OpenMP MiFI{LHEE

double sub (double *a, int n)
{

int i, j;

double b[n];

double sum = 1.0;

#pragma _NEC parallel for schedule (dynamic, 16)
for (j =0; j<n; j+v) {
for (i =0; i <n; i++) {
#pragma _NEC atomic
sum += al[j] + b[il];

return sum,

A FU{ NI H REfE FBF DF B IR

o EHNIBEFDFECPURSR(E. HBLIERDA —)\—Aw RICKDBIILE T,

o BISITH L ZEOEBZELINET D EE BT —YDER. SRMNRLELCRSRVLNE

SH\ FUOHSNBERDOHRETRANQTFNIRDEFE A

-fopenmp &-mparallel"EFCIEE SNz &=, )L—TH 0penMPDIF! X DM
(CHBDBEFIMUDIL—THBEEUMTHEDIREIRDET ., OpenMPF+ LT 1 T&S
DIL—F>xBEEME UIE <RV E =, -mno-parallel-omp-routineziE ELTLEE

LYo

7.2 OpenMPiFl{t

7.2.1

OpenMP A5I{EDFI A
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BT7E

7.2.2

7.2.3

7.2.4

BE5IME - OpenMP 5 EHERE

i OpenMPF« L5« JD¥&EA

double sub (double *a, int n)
{

int i, j;

double b[n];

double sum = 1.0;

#pragma omp parallel for reduction (+:sum)
for (j =0; j <n; j+) |
for (i =0; i <n; i++) {

sum += al[j] + b[il;

return sum,

OpenMP Version 5.0
OpenMP Version 5.0 TBIIESNEEBXD S5, UTOEX. HEENFIATEET,

+ looptExX
+ parallel loopt&xX
+ parallel mastertgx
* OMPT interface
OpenMP 5L I DIERIERE
OpenMP Version 4.5THESNTWVWIRIBZLRICDOUVTC, RIBEHA(TIFRF"VE_"ZD
(FTERIBEHEHATEE Y, BEF'VE_"OHD - IRUAADRBZHMEESNTUND

BAIC(E EEEF'VE_"HDDRIBEHMTEE UENBH LD ET.
1V RIBZEDIETE(VE_OMP_NUM_THREADS /17'6%h)

$ export OMP_NUM_THREADS=4
$ export VE_OMP_NUM_THREADS=8

OpenMP AFI{EI(Cx I S HIPRBIRIA
BUF ogeFFIBTEE R Ao

» “Device Constructs”" CEZE N TL\DHLEE
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d2)\ASEF/INA R TDT— RE—tIERKEI. TARGETU—3 2 (IR MET
EITENFET,

reductiontI DI TIRND. “Array Sections" TEZE S TUL\DHEX
“Cancellation Constructs” CE&ZR 11 TL\DHERE

“Controlling OpenMP Thread Affinity” CEZE =11 TL\DHLEE

distribute. target. teams

BEEXDIzHDIERITHDdistribute. target. teams. BKLU. TNSICEANSIE
RAFEHEEINFET.

5] : "target parallel for”(&"parallel for'& LU TCO—REKUET,

taskloopi#ExX

parallel for simdt&XX. &LUfor simdigEX
ZTN<Znparallel fortgxX. fort8X &L TO—REMUET,

simdiEx
safelend. Z/z(&. simdlen@MMEESNTLVRVGS, ivdeptiERITHIEESNTLY
BEDEHRUET,

declare reductioni&x

allocate

binda

if) TDdirective-name-modifierig§TE
in_reductionft). task_reductiont)
orderedf TO3IHIEE

schedule@ TdDmodifiertsE
AeFIHMETE cNizdependf
depend@ Tdhdependence-typeisEdDsource. sink
criticalti&XX TOhintisE
atomictEXX Thseq_cstisE
lineara Tdmodifiertg§E

TR MIEFIPE
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7.3

7.3.1

7.3.2

BE5IME - OpenMP 5 EHERE

ALY Rl

ALY REDIETE - BS

BE5Ht =Nz 005 AT(E. OpenMPiliFI##EEZE R — X (CAFNANIEZ KIR L TULE
9. ZOfes. BENFUEENZTO0 S5 A OpenMPiliFEEN=T 00 5 ADEITT
(X, IRIZZZOMP_NUM_THREADS. ZF/z(d. VE_OMP_NUM_THREADSIC KD ZEITIC
ERT DALY REZIEETEET.

Fle. BBUIHEENLETOT S ACHNTE, OpenMPOEITIFIL—F> T, LW R
ZIEE. IS TEEXY,

extern void omp_set_num_threads (int num_threads); // AL v FENDETE

extern int omp_get_num_threads (void) ; /] ALy FEORF

extern int omp_get max_threads (void) ; // FIEFRER Ly FEDEE
extern int omp_get_thread_num(void) ; /] ALy FESDOERE

70035 AOERITHIARCIRIEZZOMP_NUM_THREADS. Z/z(&. VE_OMP_NUM_T
HREADS(CKD XL v REMMEESN/ZN o lzLE. TOJ S ATHATIE/RVED 7 EE
ULy RETTOTS LDOETHHEIEENE T

ALY RDER - 7N
BES{tcN=T OIS L. OpenMPIF{E SN2 00 S ADFEITTIE. main()DERIT
FIMARIICR L ROBEIER SN, TOJS LA T (CHRRESNE T,
RORZZBUTALY ROER. BRIICDWCERIALE T, IRIEZZOMP_NUM_THRE
ADS(CANEESNTNBREDEULFET,
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OMP_NUM_THREADS=4 TZ=1T Threads
0B R B G) p rLRLREER
main() { , _
spin—wait
#pragma omp parallel
{ (b) 4 ALYRTHF|EFT
}
- spin—wait
omp_set_num_threads (2) ; () 74 P)lx}k,‘\f Piﬁiﬁ&
2 ALYRRITEIRE
#pragma omp parallel (d) RLYRE&%RL
{
B (e) 2 AL YR TAFNEST
}
spin—wait
}

(f) PARILRLYREREIK

(a) main()DBEIRRTIC. Y RAF—AL W R(#0)ICED=DD771 RILAL W ROVER SN
F9., VM RILRALY RIE. RE> DA FUBHSHASBHAEI DR TENDDZFEE
ER

(b) WHN—=3>(CHETDEMASEHNEIDHITESN, FTBRATIIERITSNET, WHID—
ST IDE ALY RERE> DA hzMABL. BEASHNEIDE TSNS
DEFHFEFET,

(c) EiTB)L—F>omp_set_num_threads(2)T. BEDALFII —3> %2 LW RT
HKITITDRDIBEL TVWEI(ICVIEZ2(CERE), CZTIRTDF A RILAL Y RO
MENE9.

(d) WFIV—=3>ORIRBERIC—DDRLY RAERKREN., ZDOX L v RTiliF|U—=
IOERITHHIBENET,

(e) WH—=3>%2RLw RTHFIETLUETD.

(f) TOUSLETERIC. INTDTA RILALY RAEREN., TOJSAZETUE
ER

7.3.3 ALY RERDIEE
BAEDEMET (Fmain()DRFIRRTICA L w BAVERRSNE I U ORSRDIO> /A SA
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7.4

T2a>ZEEITDIET. BHICRITSNDALHNY -3 > DERIFT. AW ROERK
ZELESEDCENTEFT,

$ ncc -fopenmp —mno-create—threads—-at—startup -static-nec a.o

$ ncc -mparallel -mno-create-threads-at-startup -static-nec b.o

ERER

W NIBEF DFECPURER (K, WHNIBDA —) (=AW RICKDBINLET,

BEITFH L Zz20HBzlitTdsE, HET—YDER. SRMNRLELCRSRVNE
SH\ FUOHSNBERDORETRANRTFNIRDETE A

-fopenmp &-mparallelMEFCIEE SNz &=, )L—TH0penMPDIF! X DM
(CHDIBEFIMIDIL—THAEBLIUEDNRERDET, OpenMPFT+ LOF 4 THE
OIL—F>=BENINE LI <ALV EZE. -mno-parallel-omp-routinezisELTL 2
=LY

MPIZOJSLADESE, MPIJOTCRZ E(CEDRMIAERI CTAL Y RNERENET . 2
EXE 2MPIT O RARITCHRIEZEOMP_NUM_THREADS(CANWEESNZE TS
&L 2MPIX4R LW RTODERITERDDT, OIS LDFERTICEF8ITRFEALET, V
E(CMPITOTCRZREIT D EE. EITICHERITVENBDRKRSIRVNKDIFERLT
<IZELN,
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8.1

£8&E I2/(MILUXbL

$8E IN\AIURB

ARETEFC/C++O)\AZDEHNT DA/ AILI X MIDWTEHRIALET,
OAI)INAIVIR N [V—RT71/LE. L] EWDEEITHLY Mo Lo N (ICHEDENE
a_o

A3 >URbM

AT 3> )X & -report-option. F/z(d. -report-allMiEESNEEETHHhEINE
9,

NEC C/C++ Compiler (3.0.7) for Vector Engine Thu Jun 18 10:18:05 2020 (a)

FILE NAME: fft.c (b)

COMPILER OPTIONS : -report-option ()

OPTIONS DIRECTIVE: -04  (d)

PARAMETER :

Optimization Options :
(e) (f)

-0n C 4
—fargument-alias . disable
—fargument-noal ias : enable
-fassociative-math  enable

(@) AT 3a>URXbzERLEIIAS. XU U SOVEREX
(b) MIEFTBDY—RIT7AILDEHE

(c) AR RSA>THRESNLEI/IASATZ 3>

(d) AT 3a4ERiTCEESNZO/I\ASATS 3>

() AI\ASAT>3>

() J2I)IASAT>3>nfE
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8.2 BEBHiAvE—>UXB
ZAvt—=U X MMEL -report-diagnostics. £7z(&. -report-allMEESN/z&E=H
hENET,

8.2.1 i
ZAvt—UX MOEREUTOES DT,
1

NEC C/C++ Compiler (1.0.0) for Vector Engine Wed Jan 17 14:55:20 2018 (a)

FILE NAME: fft.c (b)

FUNCTION NAME: fft3d (c)
DIAGNOSTIC LIST

LINE DIAGNOSTIC MESSAGE
(d) (e) (f)
13: vec( 101): Vectorized loop
15 in1 (1222) . Inlined: fft3d
18: vec( 101) : Vectorized loop

(a) BMIXYE—ZERULIZOIA S, BEXN U SOVERKE
(b) XML ITDY—XT 7 A ILD%HEI
(c) EMAvE—CHIETDIL—T. XHEFENDFHROZH
(d) 78BS
(e) EMAVE—ZOEREAYE—DFS
AvE—OERIEUTDESD,
vec: NI NUEEZIIAYE—>
opt : REMLEZIIAVEZ—>
inl @ A>5AVEHZIIXAYE—>
par : AiFEEZIIXAYZ—=
() BIXvE—=

8.2.2 FEFH

o HIEBCA>TAVERHASNIERDOX. IL—THIDZMAv -2 enaelfy
HUTZBEOZMA v -2 U X MIEBHEDENEBA. 71251 BRSNIZEEOZ
HiXwz—(CDNTE. ZOBBBEDZMA Y E—2UX MeSRUTIEE),
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8.3 wWEVUARhK

REYU X MMZE. -report-format. F/z(d. -report-allMEESNTEESTHOEINET,
DX NMIFY—=RITEEBIC, ROBHENABEES &(CHEDENFET,

o =T DRI NULIEHR
o =T DUFHLIER
« BEITFLELDA S 2 ERIBHR

8.3.1 R
fwE A RDOEEK(EUTDLESDTY,

NEC C/C++ Compiler (1.0.0) for Vector Engine Wed Jan 17 14:55:16 2018 (a)

FILE NAME: a.c (b)

FUNCTION NAME: func (c)
FORMAT LIST

LINE  LOOP STATEMENT
d (e (f)

int func(int m, int n)

int i,], alml[nl, b[m]l[n];
> for (i =0; i <m i+ {
|V———- > for (j =0; j<n; j+) |
| alillj]l = alillil + blil[jl;

© 00 N O 1 B~ LW NN =

return a[0][0];

—y
o
——

(a) #REVRRZERLIZOZINAS. BXRG. U SOIEREFA
(b) XMIETBDY—RXT7AILOEH

(c) HBEDUXR MHRDY—XO— ROZFENDFHDERE]

(d) 17&S

(e) IL=TDRT UL, TFHE. (>S54 > RRICET 3ER
(f) MLgadI—k
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8.3.2 =T DRI MV, WMFHE. 1> 51 > REICET 315EH
IW—TDOEE. HXG. XTI NUE. WIUE. >S5+ 2 ERICBT 3Bz s TN
F9., HAFZELFICRUET,

o IL=T&HPIRT MUtenfzEE

V—— > for (i =0; i <n; i+ {

o IL=THERRT MUteNzEE

§———— > for (i =0; i <n; i+ |

o IL=TNERHRT MUEeNzEE

C-——— > for (i =0; i <n; i+ |

o =R neEE

P > for (i =0; i <n; i+ {

o JL=TMUFHE. HhD. RO BMNUEENZESE

Y——— > for (i =0; i <n; i+ {

o =TT MUt oL

e > for (i =0; i< n; i+ |

o JL=THW—Eften. RTNUtENzEE
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W————- > for (i =0; i <n; i+ {
| = > for (j =0; j<m j++)

o JL=THANZ 5N, RO MNUEENzEsE

X————— > for (i =0; i <n; i+ {
| > for (j =0; j<m j++) |

o SMUL—TH7>O-ILen. RAIL-THRT MUbenzssE

T >for (i =0; i <n; i+ {
[— N for (j=0; j<m j+ |

s IL=Th@Easnres

V—— > for (i =0; i <n; i+ |

for (i =0; i <n; i+v) {

o IL=ThEHE=NnrESE

K > for (i =0; i <4; i+) {

o 17HSLBECRRESNBXF TN ESRBILSNTENERT
- 1" BEITR UL > SA VERSNZ

- "M" COITEEVEEIL—THRT NUTIIES A TSURRH UICESRI SNz
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8.3.3

8.4

8.4.1

- “F ST U TRD MUEHs SR ER SN
- “R” E¥l(CretaintssRiTANEBA SN
- “G" RO BNVIRES B ER SN
- 1C" RO MNULE s B ERR SN
- V" B5l(CvregiEiRiT. F£/eld. pvregiERiTHhERAENIZ
ERER
o IL=TD—8MIN\VEITF7AILCEFNTNDESE, IL—TOEE. BIRMNMELHHE
NIBWCENBDFET.

o —DOITICIL—THEHFETDESE. IL-—TOEE. BRAELEAENRNS EN
HOEY,

o BHEOAOMNYSIT7AILICEFNTVDEE, TORBOREY X MIEhenFzE
Ao
o IL=TDERDITHA. TUTOCYYT«LIOFTwTDEE. ENESDITHIL—TOfKiH
THINDLIICHEA=NET .

V—— > for (i =0; i <n; i+ {

EDa1-IBEELREVAR

A2SAVREAEZ 2 —IL. RONUEEZ 2 —)L. O— REKRES 1 —-)LORE(LIERZ
BATCVURARNZENTEFT.

1251 VBRES 1L
1> ERHATES 1 —-)LORELBERY X MME. -report-inline. E7z(&. -report-allt
BESniEEEhENEzT.
i

NEC C/C++ Compiler (3.1.0) for Vector Engine Thu Sep 17 07:33:16 2020 (a)

FILE NAME: fft.c (b)

FUNCTION NAME: func3 (c)
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INLINE LIST

INLINE REPORT: func3 (fft.c:17)

(d)
-> INLINE: func2 (fft.c:19) (e)
-> NOINLINE: funcO (fft.c:12) (e)
*xxx Source for routine not found. (f)
-> INLINE: funcl (fft.c:13) (e)

(@) 1>SAERAYINZERLUEI AT, BEXK. U SOVERKIFXY
(b) MEFDY—RT 71 ILOEH

(c) A2SAEMIARZERRT DFHDEH

(d) A>SA2EHTZFHORS

(e) 1>SAZEREDHER

() BHAVE—

8.4.2 ANRIMUEED1-IL
RO NULES 1 —)LOsELIEHRY X ML, -report-vector. Z/z(d. -report-allH‘ig
EEnlzEEtheEnzxzd,

NEC C/C++ Compiler (3.1.0) for Vector Engine Thu Sep 17 08:10:39 2020 (a)

FILE NAME: vec.c (b)

FUNCTION NAME: func (c)

VECTORIZATION LIST

LOOP BEGIN: (vec.c:3)
<{Unvectorized loop.> (d)

LOOP BEGIN: (vec.c:4)

<Vectorized loop.> (d)
wkx The number of VGT,  VSC. © 0, 0. (vec.c:4) (e)
*xxk The number of VLOAD, VSTORE. : 1, 1. (vec.c:4) (e)
LOOP END
LOOP END
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(@) NTMVUR MzERLZOZINAS BXC. UX SOEREX

(b) ST BY—RT 7 ILDEE

(c) RT MUK ZRRT DFHDEHE]

(d) RO BNUEDFER
(e) EMiAvtE—=

8.4.3 I—R&ERME>1-IL

d— RERED 1 —ILORE{LIEIRY X MME. -report-cg. F£/=(E. -report-allMEEE

nreEsthaE=n=xd,
1

FILE NAME: vec.c (b)

FUNCTION NAME: func (c)

CODE GENERATION LIST

Hardware registers (d)

Reserved

Cal lee-saved

Assigned
Scalar registers
Vector registers
Vector mask registers
VREG directive

Routine stack (e)
Total size
Register spill area
Parameter area
Register save area
User data area
Others

NEC C/C++ Compiler (3.1.0) for Vector Engine Thu Sep 17 08:10:39 2020 (a)

10 [s| fp Ir sp s12 s13 tp got plt s17]
© 16 [s18-s33]

© 32 [s0-s12 s15-s16 s18-s21 s23-s32 s61-s63]
: 35 [v0 v30-v63]

0
2 [v18-v19]

: 256 bytes

16 bytes
40 bytes

: 176 bytes

16 bytes
8 bytes

Note: Total size of Routine stack does not include

the size extended by alloca() and so on
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LOOP BEGIN:
LOOP BEGIN:

(vec.c:3)

(vec.c:4)

*xx The number of VECTOR REGISTER SPILL

sxk The number of VECTOR REGISTER RESTORE
Total

Total

Across calls

Not enough registers
Over basic blocks
Others

Across calls

Not enough registers
Over basic blocks
Others

(f)

*xx The number of VECTOR REGISTER TRANSFER

sxk The number of SCALAR REGISTER RESTORE
Total

skx The number of SCALAR REGISTER RESTORE
Total

Across calls

Not enough registers
Over basic blocks
Others

Across calls

Not enough registers
Over basic blocks
Others

*%k The number of SCALAR REGISTER TRANSFER

LOOP END
LOOP END

D14
D11

D14
D1

212

c 14
21T

D14
1

o 21

£8&E I2/(MILUXbL

O— REKRIRRZERRLZOZ IS BRGN U SOFERIFA
MIHd DY —RIT 7 A )LDEHEI

O— REBRIRRZRRT DFHDER]
L XY DB EDL R EAE

Reserved

! AT ALATFRFEDL RS
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Callee-saved  FRPHUEBWTE—-TJ 933X

Assigned B, 1Y —HCEIDETENEL RS
(e) RHAvYUIEER

Register spill area : L XiRibHHEL,

Parameter area ;5| #anElE
Register save area : L>X&tz—TJ%El
User data area : -7 —4
Others : TOAN
(f) IW—TBDODL>XIREI - UART - ERRDERER
Across calls D FHRITHUZBOTULDZSD
Not enough registers D LERIMEBLTLDIESD
Over basic blocks : X—>woJOvOZBWTEREINTLDZD
Others . TOAth
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589 TERICRAY DHlRE

i
!'.'.!!
O

9.1 #HiAFHBIZX

9.1.1 M4#EF1—=>9
void __ builtin_vprefetch(const void #*arget, size_t size)
target CI_RESNIE T RLANSFT =592 TUI1TvF 9D, TUITTvF I3 X (&
size)\4 hTIET D,

9.1.2 FNvIZiE

void __ builtin_traceback(unsignd long *ramepointer)
EITIF (ORIBZEVE_TRACEBACKICIBNRE SN TULND EE. framepointer CIEES
NEIL—LMRA>IN5D M—\y gz 1T 5.
i

__builtin_traceback ((unsigned long *)__builtin_frame_address(0));
abort();

9.2 MNIEBRTESR

9.2.1 #

9.2.1.1 BAXEFPSAIAV
C/C++O2)\ASTHRATEDEDYA X, 7SA2AZ MMIATDESDTT, BEf(F/N
1 bTY, 1)\ MIBEY hTHERENFT,

ice B X 731> R
A b
_Bool 1 1 CToHHIABIEE,
bool 1 1 C++ToHFIABIHEE,
char 1 1 H(CcharcEE U EE(E
signed char signed charZ!, -funsigned-
unsigned char charTunsigned charf!(CZ
&,

short 2 2

short int
unsignhed short
unsigned short int
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B 14X L % B
A b

int 4 4

unsigned int

long 8 8

long int

unsigned long

unsigned long int

long long 8 8

long long int

unsigned long long

unsigned long long int

float 4 4 4N NOEFEYNEREL, M
[EEHEL BT,

double 8 8 8/\A hOFEV N REL, 181E
}g%;&ﬂtﬁu¥ls\\‘o

long double 16 16 16/ bODFEV NS REBL, M8
FEERE L BTSN,

float _Complex 8 4 8/\1 hODIEREEL, EHIEEE
SR8,

double _Complex 16 8 16/\1 bOOEREEL, BREE
=S EEH

long double _Complex 32 16 32)\A hOEFREEL, AMBRE
EUER

R ) 8 8

enum 4 4 int2 (CHE=,

8 8 longZL(CHEY,

9.2.1.2 REBDYAXEFSAIA

RER (L. BERENSKRE U TESNIZELT,

1258, BEE(CHEINTT,

(1) Be5IR
. Y4X

RN BRDOY A X XBLHIDEZRE

s FIAVAUE

BN ERDTSAA MERU

C
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(2) BEHRE., HARE(STUSRE)

. H4qZ
F—=AX)\NDHYAZXDEFHECT —I A INDTSA > A bDIzHDMEEFHD Y1 X
EMEUEE. 20, HAkOEE. BEHOEEDNHEREET.

o TIAVAVH
T=IAZ)IDT SA A NIAXDEKREN . 4)\A ~OXREVHDIE

- FEENR
C++EEBTDIUSXA, {&ER. HRAAKDEE, J2/I\ASHEBAFREEIRTDIC
H. REP7 =T —FAITBITDCENHDET, TDEE, INSDHPA
R PoSAA MIAX(E LREOESD([CEFRERVNCENBDET,
9.2.1.3 ZEODfthdE
LEEDEDEFMNC. SSICUTORAEREINET .
(1) size_t#H

unsigned long®(CHHZELFT,

(2) ptrdiff_t &
longZ (CHEHULFE T, ptrdiff_tB(E. ~NwvS<stddef.h>, BLU. <cstddef>TEES
nxd.,

(3) wchar_t#

int&(CHEHLET,

(4) By hIg—JLR
BER, Fd, HAFOAZ\DEY b (FFSEY MBPNERFSEY h2ED) =
EBELFRT,

9.2.2 HIZ;
COEIT(E. C/C++2 /A S TORDEZHACDWTHRILET,
o BHOUEIR
o BHOZIH
o TFENNREIDZHA
o ERBOEM
o TFENNRE S BEROZIA

o ERWEBHOLEH
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9.2.2.

9.2.2.

SHRAKICRET 2R

. ERBETH R RBOER
. IR
1 EBO LTS

B KDAVMEZRIA TS DEHMBCEMTEFRI ., COLDBYAXERELTIE
oz [BEBOLMER] EOWET ., BEO IZBRE RDOKD(CITHNET,

o ENFHENINETRIETESLE, iIntR L

o intR TR TET unsigned IntR TR TELHLE. unsigned int2(ZE

+ unsigned int2! TRIETEFTlongR! TR TESLE, longR! (2L

o long#THRIETEF unsigned long®! TRIETESHLE, unsigned long®! 2

2 BEROZH

ZZTIE ROBEEDOEHCDVWTERALET,

o FMSIEEENSFRHSIRUEBBADEHE

o FBIRUEBEH SRSTERBRENADEE

BROTHE, BEBOBTITLWET ., BHEE(E char. short. int. long. long lon
gB & B DunsignedDEDTY,

(1) FSASBRENSHSRUBERNADOEIR
ARG MISTDIFSRUERHBICEMTETEIT., COZHB|TE, EBoEw R
HF—IEDDIRBAN, EDOFEIRITENEZDDET,
B

#include <iostream>

main ()

{
short s = -1;
unsigned short  u;
std::cout << s < std::endl;
u=s;
std::cout <K u < std::endl;

COTOTS L &mETIDE-1E65535AFKRESNET,
ZOBITIE. signed shortEDZE#HsZEFEER L CADEICHEMELTULET, u = s&L)
SHICEKD T, slFunsigned short(CEEENTHS., ulcRASETNET,
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(2) TFELRUBENSHSHESBENDEHE
FERUBRIE. MIET DRSNS RBYB(CERTEET ., L. COEHETE, /7S
IRUBSBEDENSHEORTRIRTEIHERZBAD L. EORIREZRDZEEHD
9,
%

#include <iostream>

main ()

{
short s,
unsigned short u = 65535;

std:cout << u <K std::endl;
s = u;
std: cout << s < std::endl;

CDTOTS L ZFRITITDE6E5535E- 1K RESNET,

CDHITE. uldunsigned shortBMEITIH. Hs = uziili I DICIEFFEFED
BICEBRURITNERDEBA. LML, CDfEldsigned shortBE TIEL K RIRTEMR
VDT, T—H(FERD TRIRENE T .

9.2.2.3 FEVMNIREDEI
FEVNREE. KOBUVBEOFENIRBE(CEIMTEER T, KDBUVVEENDEIRT
(F. TOEHCKDBEMTENRONERA. TzEX(E, floatEHSdoubleEUADZEE
1o, doublefHSlong doubleEADZERTI(E. EEFEILUEE A,
FEVNREE. KDIRVBEDRICEZITEFR I, £floU. mDEN DR TRIR
TE2HAICHDGSICRDFT . TOEZEEICKRATERNES, RIRTESIEHEEDER
BEWMBCEHENFT T, REEVMENMFEULRVWESORRERER T,
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9.2.2.

9.2.2.

9.2.2.

SHBARICET DR
5
#include <iostream>
main ()
{
double d = 1e+100;
long double |d;
float f;
Ild = d;
std::cout << |d <K std::endl;
f =d;
std::cout <K f << std::endl;
}

COTOISL%EERTITDE1e+100&InfHARRESNE T,

=YDORId = dT(E. double®!HSlong doublef! (CEZE(CEMBENET ., LML, RD
Rf = dT(IdoubleEh SfloatBENIE UK EMENF R A, float2i TRIRTEDIRAMEN
3.40282347e+38THD/2HTI., LIENMNDT. 1e+100(FEEKR(CEH SN, infEFRR
ENEY,

4 EBFRUDER

BREYE. LDSVBEDOERHE., BLU. LDEVVEEDERHRECERTEXI, #
R ETHT D EE. ERBDOEED LEEPDM T (OB NIREDZE & FEHRDOARRIHEA
SNFT, FEVNESBOTHOMACDONTIE, NFEEVNESBOZEH] 28R LTS
LYo

5 FE/IERBEEROZR
FENR BRI TEXT, BT, BRZFHNERBRCERIDILETER
a_o
(1) FINEREDSBENDEIR
FENRR B BHE(CERT D & NEEBIEIDIETONE T, EIRDIBIE TIEI LD
SNFEHA. TIDIETEER £EREFL3ZLC, -1.2Z-1([CEMIT D EZ2BKRUET,
(2) BEDSFHNEREBNADEHR
B F8/ NERBE(CER USSR (CaDBZEECRIRTERNESE, RIRTEDEH
DEREIEVMEICERENFT .

6 ERBMEEHOER
B ERYPBCERTEF T, #(C, ERPeBBE(CEIRI DI LETEEY.
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(1) ERENSBEADEH
ERBaBYBCERMT DL, ERBDESZIET, I S/NSENIDIETENTAE
(CIRDFET . BROBETEEIOSNETEA. LEXE ERBOEEN1.3TRESH
2.0THDEE, 1TEWENZFT,

(2) BHHNSERBN\OEHR
BV ERPECEIRT D L. ERBOREETDBZHE(CRIR TSRV ESE, RIRT
EDHFEDEREGEMECIRD, EEHITFSHEDOLCIEDET,

9.2.2.7 #EFRHLFENNARBMOERR
FENERBEERBBECERTET Y. (0, ERBTFE/NIRE(CERTDILEET
T,

(1) ERENDSFHNEREBNADEIHR
ERBCFENEBRECERT D& BRBOESZIET, REB(IFINERBOERE
ERRDMBNCEDNTERESNE T, FB/NREBDZERDMRANCDONT(E, DFEVNE
REBOZEH | ZSRUTITZS0N,

(2) FINERENSERBADEIR
FR R ERBECERT D & ERBDOREREDIFE NI ER O & BEERDAA
(CEDNWTERSN, EEERSAED0CRADTT ., FE NS DDA (D0
Tl NERNESBOZE ] 2BRU TS0,

9.2.2.8 HiliZxif
QIBEHEFDEZ L (F. ARS Y ROBZZHIL. TOEBBREENICROIZETRADFT,
DX E [BMER] EOWWET, COEHICKD, BARS S RIEHBDE LR
D, EEREREFICRUVECIRDFET,
COZHUE, AT OMRANCHENE T,
o —AHDARZULNHIlong double _ComplexZnEZE. A DA RS2 F(Xlong double
_Complex® ZEHBINFET,

- FORBFICEEET. —HADARS> RH'long doubleEdD &=, MADANRS T R
(Zlong doubleZ (CEHENFT,

o LOEHIZHEET . —ADARSUKAdouble _ComplexE D EE, thADARSURIEd
ouble _ComplexZ (I FET,

- FORHCEHET. —HDOANRT > RHidoubleBiD &=, MADARS S Riddou
bleR (CEHENE T,
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o LOEHIZHUET . —HDARSURHfloat _ComplexE D EE, DA RSURIEflo
at _Complex® | ZEiishFE T,
- LOREFDEESICEZRETET . —ADARS Y RiMfloatB D EE, ADARS >
R(EfloatB (CEHAENFE T,
o LOEHDENIZTHHRULBWNEDARTURLZE/NMNIAR BRI THN)EE ARFY
FIZHLTUTO LA EBRNITHOIET,
- —HDANRS > RHtunsigned longBnD &, MADANRS > Ridunsigned long
B(CEMENET,
- FORHFICEEBET. —ADARS > RMlongBi TS Nunsigned intB2n &=, @
FDARS> R(Zunsigned longB(CEENET,
- FOZDOERHFICEEEYT. —ADART RflongBiD EE, MMADARS S RiF
ongB (CEHENFET,
- ED=DDXMHFICEZHET. —HDANRSZ RMunsigned intE2n & &, thanANR
> R(Zunsigned intE (CEBRENET,

- FORADENICEZEULRRNESE, MADANRS Y RIIntB(CERENF T,

9.2.3 F—HDOHEIRIR
9.2.3.1 EHH

(1) signed char (1 )\ NIS{FSEEAY)

e
7 0

S
SIFSEY b

REATRE{E
-128 ~ 127
(2) unsigned char (1 /81 ISR UEEA)

|7
7 0

R REFE
0 ~ 255
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(3) short / short int (2 /\1 FFS{FTSEHEY)

e
15 0
S

S:FFEEw MNO:IEE 1:8

RB AR E
-32768 ~ 32767 (-2'°> ~ 21
(4) unsigned short / unsigned short int (2 /\ hFS72 LA

et
15 0

KBTI REfE
0 ~ 65535 (0 ~ 21

(5) int (454 RIS EERERE)

et
31 0
S

S:FFEEw MNO:IE 1:8

RE A REAE
-2147483648 ~ 2147483647 (-23! ~ 2311
(6) unsigned int (4 )\ RS2 UEREE)

j
31 0

KRB ABE/{E
0 ~ 4294967295 (0 ~ 231

e =

e
63 0

S:FHsEY MNOIE 1:8

-89 -
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(7) long / long int / long long / long long int (8 /\1 hNFFS{J&%8
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=B RE{E
-9223372036854775808 ~ 9223372036854775807 (-2°% ~ 2%%°1)
(8) unsigned long / unsigned long int / unsignhed long long / unsigned lon
g long int (8 /\1 hNEFS7R UEREEY)

o=
63 0

KBTI REfE
0 ~ 18446744073709551615 (0 ~ 2%*1)

9.2.3.2 FEIIHRE

(1) float (EMREZE)\EREL)

et
31 23 22 0
S| E M

SREEIDFSEY MNOIE 1.8
E:35#%80 (0SE=255)
M:ARZE (0=M<1)

F B AT REE
(-1)5%25127%1 M, EHTEEL0ER7HT T, #EXHMEN0. F/z(d. $91038~103D4s
H D&,

YAl E
NaN E==255. HD. MI=0

HIRA E==255. "D, M==
FSHE0 E==

FEER
FEIERRMEE(E=0. H'D. MI=0)ZHR— L TVWFERA. COLDMEFIINTHS

HEF0ELLTRONE T,
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(2) double (fBfEEZE)NIREY)

e
63 52 51 0
S E M

SREEIDFEEY MNOIE 1.8
E: 352580 (0=E=<2047)
M:{REER (0=M<1)

SR AT R E
(-1)%*%251923x 1 M, BT 10EN16HT T, #EIHMENO. F/z(F, $10308~10%8
DEEHDIE,

Rl fE
NaN E==2047. HhD. M!=0

HIRA E==2047. /™D, M==0
F54E0 E==

AEER
FEERUEER(E=0. H'D. MI=0)ZH/R— L TVWEBA. COKXSMEFIRNTHS

FE0ELLTRONE T,

(3) long double (4 {BEEZE)/)\EEY)

ez
127 112 111 64
S E M
M(#c )
63 0

SHRFEIDFSEY MO:E 1:8)
E: 52480 (0<E<32767)
M:REEB (0=M<1)

T ATREA
(-1)5*%2F16383%1 M, BERIHTEZ10ERN3447 T, HEXHMENO. F/(d. #109%°~10*

2 EEHE DB,
7 fE
NaN E==32767. n"D. M!=0

HIRA E==32767. "D, M==
FSMHE0 E==
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FOE SHAKCHIIHE

FEHA
JEIERUEEL(E=0. MD. MI=0)ZH/R— L TVWFEEA. COXIIMEFIIANTHS
FE0OELTIRONE T
9.2.3.3 EF=HE

(1) float _Complex (EiFEERLIE)

o=
63 55 54 32
RS| RE RM
IS| 1IE IM
31 23 22 0

HERSAREEPOFS Ew NO:1IE 1:8). RE:FEEEI(0SRES255). RM:{RERED
EEBIS:HEEHEDFSE Y MO:IE 1:8). IE$E#EN(0SIE=255). IM:{RERED

KH R
(-1)RS¥QRE127x 1 RMB LTR(-1)5*%21F 127 %1 IM, BRIHTER(F10MERI 74T T, FExHED
0. EfzlE. #9108 ~10Y DEEFEDAE,

A7 fE
NaN RE==255, "D, RM!=0. ZFfz(d. IE==255, hD. IM!=0
R A RE==255. »D. RM==0. F/z(d. IE==255. HD. IM==
f5=13Z0 RE==0. HD. RI==

EREE
BRIBIDELEPEITIIELEP CH T DIFIERUEE(RE=0. 1D, RMI=0, BX 1
E=0. D, IMI=0)ZH/R— hUTWEBA. COISMEFTIRNTHSHEZ0EL
T/ONET .

(2) double _Complex ({SEEEZRIR)

e
127 116 115 64
RS| RE RM
IS| IE IM
63 52 51 0

EEBRS:REEPDOFESEw MO:IE 1:8). RE:3E5EB(0SRES2047). RM:ARALED
FEEBISREEBDFSE W NO:E 1:8). IE:1E2EB(0sIES2047). IM:REED

KRB ABE/{E
(-1)RS*¥QRE1023x9 RM, BKTF, (-1)5*21F1023x1 1M, BERIHTEZ10ERN 1647 T,
IHENO. F/=(E. $910-308~10308DEIFEDIE,
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FOE SHEMAKCRHIDIMEE

A7 fE
NaN RE==2047. »D. RM!=0. ZFz(& IE==2047. HmD. IM!=0

HIRK RE==2047. D, RM==0. F/Z(&. [E==2047. D, IM==
fF5f4E0 RE==0. iD. IE==0

FEER
ERBELIDOREEPFTZ(IELER CH 1T DIFIERELY(RE==0. mD. RM!=0. HKX
U\ IE==0, H'D, IM!I=0)ZH/R—bLTVWFEEA. COKDIIMEFITRTHSME
0L LTIRIONZE Y,

(3) long double _Complex (4 fSHaEEZRER)

e
255 240 239 192
RS| RE RM
RM(#t =)
IS IE IM
IM(#: )
63 0

EEPRSHMREEPOFSE Y M(0:1E 1:8). RE:15#EB(0=RE=32767). RM:{R#ED
FEER IS REEBDOFFSE Y MO:IE 1:8). IE:3EHEN0=<IES32767). IMAREED

SRI AT HE{E
(-1)RS¥QRE-16383% 1 RM, B LTS, (-1)°*2F16383x1 M, BERIHTELL 103447 T,

HEIHMEN0. FE/z(E #9102~ 10732 &EE DA,

A7 E
NaN RE==32767. mD. RM!=0. FJz(d&. IE==32767. HhD. IM!=0

HIRA RE==32767. mD. RM==0. K& IE==32767. "D, IM==
fF544=0 RE==0. D, IE==0

ARFEE
BERBELDOERHEPFTC(FELERCHITDIEEFEE(RE=0. MD. RMI=0. HEXU 1
E=0. /"D, IMI=0)ZB/R— UL TVWERBA., COXRDIMEFIRTRHEMFE0EL
THRONE Y,
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9.2.3.4 enum &

(1) 4% &

e
31 0
S

S:FFEEwW MNO:IE 1:8)

RE W REAE
-2147483648 ~ 2147483647 (-23! ~ 2311

(2) 81 A

X

63 0
S
S:FFEEw MNO:IE 1:8

KBTI REfE
-9223372036854775808 ~ 9223372036854775807 (-2%° ~ 2%°1)

9.2.3.5 R1>HB

i
63 0

9.2.3.6 EYhIJ1—ILF

i
-1 0

LEv hJo—ILRDEE

B L
s IFEfMEDLE RAEREY MFSEY h&Rs.
« EyvhIa—ILRIE ZOEY bT 1 —)L ROBDERZXEHIRNKLDICAEHTE
DFITBEND. BHELTLDIEHDEY T+ —J)LROEIDMIFICENT. HBEY b
T4 —ILRRZDOEY bT 4 —)LROEDIERZFZSEE., ZOEY T4 —ILR(E
ZTDEDIEFRZEDRDT KL ADFEEMNSEIDHITESND.
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9.2.4 EZ/RFEHIO

ERBEHNIOF-dM -EZIEEIT D ECIO>THEATEET,
]

$ ncc -dM -E a.c | sort

FREFEANIOFUATDES DT,
_LP64,__LP64__

BICICERSND.

unix, ___unix, __unix___

BICUTERSND,

linux, __ linux,

BICICEEREETND,

linux__

ve, __ve

BICLCEREND.
__ELF__
BC1CTER=ND,
__STDC__
BICLCER=END.
__STDC_HOSTED___
BC1TER=ND,
__STDC_NO_ATOMICS_
BCEERSINL,

NEC__

BICICEEE=ND,

__FAST_MATH__
-ffast-math" B TH D EZLICEERESN. TOTRVESTEEINRRL,

_FTRACE
-ftraceNN BN THDEZTLCERN. TOTRVWEETEEREINRL,
__ _NEC_VERSION___
OIASDIN—2a>h X Y.ZTHDEE, UTOAERTESNDENERESIND,
X*¥10000 + Y*100 + Z
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__OPTIMIZE___

A2 )\A I EHER) E18 D T2-OnDEE b LRI (n) DIE[CER SND.
__VECTOR__

BEINRD NUERBIITH D ESLICERSHN. TEDTRVWESTERSTUR,

__VERSION__
BCEALTWDOZ/IASDIN-23 2 ZRIXFINERICERSND.

9.3 A>5M4>7tL>T5
9.3.1 EXasmX

R
asm [ volatile ] ( Assembler-instructions )

Bl
BEARasmX(IARS Y REFBEFHA. EXRasmX(C(SEBEM (CvolatileMiEESND /=

. volatilelsEITOT S LADEMEICEERSZ FH A.

9.3.2 #iiEasm X
i E

asm [ volatile ] ( 7&>757>7L—F
AN F
[P ADA NS F
[ @ WESASZLZXA] ])

7troISTFoTIL—k:
TEoITSHEDTIRA MXFET

HAFRS U R

[ [ &) ] #Ifg (EHE) |, [ HOFNZDRF] .
ARNFRS U R

[ [ E] ] #Fg (=) , [ ADFANZDRF] ...
WELOXA:

LORS &, £ memory” | [ HELZXZ] ..

Ll
RasMX (IARS Y REF DS ENTEEI ., CEEOEHNZE. LRasmMXDANRT >

FEUTERAAFH ESIAHTEET.
volatilefSTE (&, asmXE/THICEWERANRE T DuIEMDS 2EEILZENICTESR
g_o
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Tt ISTo I —MNMIT TS BDTFANFINTY, A2/I\ASEAR/ A
RS RZBRUT, 7E2I357>TL— MO M=o 7BHRL. T+ SXFH%Z
7S A—-REUVTHAUET, HNARS Y REANARS Y RNEEHDANRS >
REWNDKDSCERIRTEFET ., 72T S572T L — MD%%(E%(CESTRZ S5NE
ER
HAHANZNEIAREYDDURANTY . HAFNFFSHIR) GHllll3ER) ZHF
5. 7E2ISF72TL— MO7E T SBIC R TENERSNDIEHRGZIHEE
9. UXNIZETEBOEEA.
ABANZONIARRYIDDYRNTY . ADFNTUAIHEIRIGERF R ) ZH:F5. 77
2 I572T L — D7 IomBICi> TEN SR SN ZHE. Fitid. '
¥5F9, URMNIZETEEBULEE A
BEL I AIT T ST T — MO T7ES T SHBIC L > THIEENDIL X ID
OAREXYDDURABRTY, "memory"ZiBELIEEE. BHOARST D REANART >
RICEESNEARS S RUSND AT EOESNIERN (CFHRAB S SNDOEEN DD
CEERIAINASICHSEET,

AR BE SR

H40 ke
m AS. ASXIERDAEUANRSY REFHAI TS,
r ZNSLSRIANRSS REFEIT B,
i EMEZHFEIS 3. BA 7> TILESNBVRDABI DN 52\ES
EHEED.
0,1,2 -9 ARAARS Y REHRDARS Y RICAUL PR YZEIDETEH T L=

EBETD. (COEENRINE. CY-XETRURATEOZ/IAS
FRULZRIZEIDHTDZEZRIELR, )TOFFEFTYF>
JHE EFEND,

[2>MIL$] 7E2ITSTUTL— MRTZORMNMEESNEANRST Y REa%[>
SNILRIEUVTERTIDZENTE S,
f ABSLZRIARS Y RZEFHFAT D, ANXRS T RICEIDZH TSN

LR ([OFB N R DT —FZ18IN T D
2D EDFIZIEE T D LS (BIR(E"=rm0”). >/ A S(FMBFNEALI(C8 D THIKIZE
RUET, BFRIBLZEUATDOESDTT,

i >r>m> TyF T

“H#DFDEIFUER X F(C LD TINTOFMINER=ND L=, O /A SErhYEE
SNIZEHRUFET,
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9.3.3

9.3.4

SHRAKICRET 2R

Hl# S E X F
fE83F e
= ANRS Y RICESAHDHEITD.
+ ANRS Y RCERAHAF. ESTAFMHZITD.
& ADNARS Y REBAANRS Y RICERRB LRI ZEIDH TS,
% CDARSY RERDARS Y RIANBRAIRETH D EEEBEY
Do CNUICKD T, ETOHMZBIZTIZHD IR MHRED RN
BICOZIASE2DDANRT Y REANBX BT ENTES.
# ROIZIETOINTOHKIZ TR T D,
* ROXFEFRT Do
!

#tdefine FIVE 5
int main(void)
{
int in=10, out;
asm (“1dl.sx %%sb0, %1¥n¥t”
“adds. w. zx %0, %2, %%sb0¥n¥t”

© "=r" (out) /* Constraint “r” %/
S 'm” (in), “i”(FIVE) /* Constraint “m”, “i” */
- "%s50”

)
printf (“out=%d¥n”, out);

ARIEE
e

BEE=F asm (Name)

EiEA
72T SO—- RPETERAT SRR VERLZEETCSEI. EEF(F. CEEDEX

[CHEHLUTZESFTYI . Nameld, 71> T50— RANDOBEEEZEZE. BEEGDOXFS
T9,
EEEIR

o REBOF—TJ—RELT., __asm. __asm_ . _ volatile. _ volatile HFIAT=ZE
g_o
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9.4

9.4.1

FOE SHEMAKCRHIDIMEE

hiRasMX D FEL X ATHEE TEDDEANSLZRE . RTNUVLZRE RT K
IWRROLZRE, RIBNAZTYIRLZRAEIDHTT,

MIZRDEME(ZT7 > T 57> T L — hRICEHEEE LIATNERDFERA. HiikasmX
DARSY RITIEETDZLIFTEEEA

“brlcf].*.[bp]” (“*"(F"1". "W". "d". "S"DWNTINM)ETDASANRS > REUTEES
N7zdisp (CIFHFIXF"1"ZI8E UIRTNIEIRD FE A,

lhm.* shm *(“*"(E"b". "h". "W". "I"OWLFT D) EFTDHMANRS > RIC(FHIFIXF"
r"hVi"ZIEE LR NUERR D FE A,

AN/BAARS > ROR(TIETE S DEMEN-214748364810 52147483647 DEEHE (CUX
FESRNESE, ZOARSY RCEFHIXFT". FelE. "mMHEELRITNERDFE
/\/O

asMX DN CROHE I ermIFHTETE B A

7E2TSTTL— hRDWIEEDESH. AN/ HBHARS > ROGHEUTTHSD
EE WEERZDOFFEIE IS T7AILICHNENET.

FAQ. FSQ. FMQ. FCQDO K SRRMEBEZE R DN 72> TS5 T L — b
THAEND LE, HiskasmX(IHHATEEEA.

BN, LAY BMERGAN/BAARS S FORICDHEETEET.

ERER

C SEICHY 3 ERER
_AtomiciZihF(IFIETEEE A
CX_LIMITED_RANGEYZO(FEREINE T,
FENV_ACCESS. $&U. FP_CONTRACTYZOFEBFAEINZET,

RDCAVEEFERT HEE, -pthreadFi5EL TS,

<stdatomic.h>. <threads.h>

AT OGCCHLERHEEFFIATE R E Ao

- BB\ SASYDRIAEE (AIZREHID/I\SATEUTIEET DEHDRILEE)
- GCCeDEZREE

- RABSNTZEEER
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- BEREYZ D« —I)LREUTHOO—DILIEIEHK
XEDEDSRET«—J)LRIFGNU C E— RTEFRS0LEULTIRONEIH . GCCLIFFER
NEI,

- [EELTOINIL

9.4.2 C++SEBICHAIIEEFR
o BEINIEHA XOMBIEFERSIFIATETERA.

o RDCH+NVHZFEHATDESE, -pthreadZIEEL TS EE0N,

<atomic>. <condition_variable>. <mutex>. <thread>

o C++175EBAEBTENM. HERSNIZLAT OBEEE(C (TG L THERE A
- OS5 XF>TJL— bscoped._lock
- O3S AF7>TL— bowner_lessDvoidfFk{LAR

- Nw4<map>. <set>. <unordered_map>. <unordered_set>M&EEI> T+

SADFT>TL— X)) (E#merge()

- OS5 T L — bshared_ptroEcdBiH7R— ~
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10.1

pu
&
N
(N |
O
Q
I
11l
\/
N
i

EDATZT ORI 7AILEIS DO U, —DDEITI 7 1)L EVERK
SISO EMVFET, COETIICTOUS A, C++JOJS A, F
ortran OO0 S A=EFERUEZEE OIS J0OFECDODVWTEHIBLEY,

SEEIOVSEIDIRA> b
ROBNE, CTOTS A, FortrandO0SLZD>OU. —DOETI7AIVEVERNRT D%
EETOUSZTDHITT,

cTOU5 A (D7) ac) cTJOU5 L (I7A)L%&: b.c)
#include <stdlib. h> #include <stdio. h>
#define N 1024 int read_data(double *x, double *y)
#tdefine SIZE sizeof (double) {...1]
main ()
{ .
double *x = (double *)malloc (SIZExN) ; Fortran OS5/ (D71 J)L%: ¢.f90)
double xXy = (double *) mal loc (SIZE*N) SUBROUTINE COMPUTE (Xy Y, Z, N)
double *z = (double *) mal loc (SIZE*N) , REAL %8 X(N) Y(N) Z(N)
int n: 1R
n = read_data(x, ¥): I = CHECK_VALUE (Z(N))
compute_(x, y, z, &n): IF (I.EQ.0) RETURN
wr ite_data (Z, n) ; END SUBROUTINE
| _

CTOUSL (T7AILE&: de)

int check_value_(double *x)
)

ZDBITE. CTOTS LM SFortran O35 A, FortranZ OS5 A0SCTO0 S5 L%
CHILTWEY, U IIRCIFEEG. FRazRRCTOIS =T UTVDEEINS
EBS MILAICEE L., Bl8. IREMETT—FZPDED L. SBEATT—FZ2HBULT
WE9,

ZEEIOIVSZDDORA> MIUTFTY,

]

o CRE#t. C++E3%%. FortranFEHDZBIDFIE

e« C/C++DF—%4., Fortran®F—4~DEDME
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e« C/C++ - FortranfEIMiREMEDZITE L
e C/C++ - FortranRBID5IFICKDEDOZITEL

o JOOSLDIAIAIL. U DICKDRITI 7 A ILOIER
PAFT, SNSDIRA> MMTDOWTERALET.

10.2 C/C++R3#i4a - FortranFHE2aDx &

V=R I 7 A)UICEBRENI=C++BI88&. FortranFHi(E. O /A S(CLD> TEEIHZE
BN, AT ORI 7AILICHEBS O RILEGE U TERSNET, CDEH. TNSD
B, FRauxsiBIdEE, BEEONEPS OMNILETHUOHEILSICUET.

10.2.1 Fortran FHEODNEES > RIVEA

(1) FHEOBESANILEFERTIEE
Fortran 2003 85{11kD [CEDHEEHA] TFROBESNILEERTDEE, Fortra
nJ0O0 S ADFHEE BEESNILERIUXFIIONEBS 2 MRILVAICIRDET ., 372D
5. NAMEISEN DD ESEESNCER. AalRSNZEEINTUNFICEE=NIZIH
B 2 MILAICIRDFT,
15l

SUBROUTINE SUBT (X) BIND(C, NAME="Fortran_Sub1”)
END SUBROUTINE
SUBROUTINE SUB2 (Y) BIND(C)

END SUBROUTINE

CDFortran 00 S ATIEFFHRANUT ONEBS > MILEICEESNE T,

(FE4) (A& vRILAR)
SUB1 - Fortran_Sub1
SUB2 - sub?

(2) FHOBESNILVZERLLEBWESE
FortranZ O 5 ADFhik(E, ROMATHES 2 RILAICEESNFTT.

s FHAFINUNXFICEE
o BRIDRE(ICTHR(_)DMINN
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SUBROUTINE COMPUTE (X, Y, Z, N)
REAL*8 X(N),Y(N), Z(N)

-

I = CHECK_VALUE (Z(N))

IF (1.EQ.0) RETURN

END SUBROUTINE

CDFortran O S ATIEFHRAEHD U TONNERS > ILAICEESNE T,

(Ffs) &R o RILE)
COMPUTE - compute
CHECK_VALUE - check _value_

10.2.2 C++BE#ADHES 2 NIVE
C++2/)\AS(F. V—RI7AILICEBIRESNIZBIE& (CIREME. 5l18DEZFR I XFIIN
AIMUET . COREZREEZDT>TIL(mangle) S, C++> /(A1 S(d. ZDEHEH
ZFAUCEIBOENMESR U ZRIDOBRBOERZRAIREE L TLET,

i
(V—=RIT7A4ILTDHORE) (RUTILA)
void func (double *x) - _Z4funcPd
void func (float *x) - _Z4funcPf
It TN E—RTFAILTORRICRT &% [FY2IL] (demangle) &

MFUET.
CEAg ™ FortranFHih SIFH I C++B#E. CRRETES L. Y JILleniRn&LS(cuL

FI, TUT, YV—RI7AILICEHRENTEREBETHOE T LSCLET. BULIIC, C
++BIEN SO 9 CBI#>FortranFHd IO MM A TEEECHATES L. Y>> J)LE
NIRNVWKSICLET,

]

extern “C” {
void func (double *x) ;
void funcl(float *x);

EEIEEFCH+EBTOHATEEY, JOMNIATESREZCEEBTHEIAIDEE
(F. EEEEZRMFI—FT>J0LFT.
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/]

#ifdef _cplusplus // __cplusplusl&C++a /A SI2&-T
// BEMICEZERSIND
extern “C” {
ftendif
void func(double *x);
void funcl (float *x);
#ifdef __cplusplus
I
#tendif

10.2.3 C/C++BI#i&. Fortran FHEDOMWIEIL—IL

CRAZIh SFortranF a9 & 2. FortranFHDINEES > i) L4& T CRIEN S IFE
llj:ll L/ig_o

FortranFRh SN SN D CREEIL. FortranF DS > MRILEG TEELET,

CRA# o FortranFHh S UH ENDC++B#E. CEETESELET.

C++BE8H SO 9 CBI# > FortranF#HD IO MM A TEE(E. CREATESLET,

10.2.4 FFHULHI
i CE#h 5m Fortran FEDOMEH L(BIND EHEDIEEHY)
IEH ORI (C BEER)

void cfunc() {

sub1();

IFOH SN (Fortran F%)

SUBROUTINE SUB1() BIND(C)

END SUBROUTINE SUB1

IRTUNFOEGRICTIONIATESEL. MUK LET,
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/] C B#M 5D Fortran FHiDIFE U(BIND BIEDIEERL)
I ORI (C B8%X)

extern int sub_();

void cfunc() {

sub_Q) ;

IFUH NS (Fortran F#t)

SUBROUTINE SUB

END SUBROUTINE SUB

FortranFEfHix TS D IR TUINXEZEDZE IO M ATES L. BFUOHUET,
i Fortran FHeh 50D C BEOMEE U(BIND BHEDIEES D)
I U (Fortran %)

SUBROUTINE SUB
USE, INTRINSIC :: I1SO_C_BINDING
INTERFACE
SUBROUTINE CFUNC () BIND(C)
END SUBROUTINE CFUNC
END INTERFACE

CALL CFUNC

END SUBROUTINE SUB

OSN3 (CEE)

void cfunc() {

COOUSAICHBNT, INTUNIEDOLEI CCHABEZES. T&HL. FortranOJ S AIC
PBVNWTIRTAXFEDZF ColBALEHRDOEER. SBLET.
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i Fortran FEh o0 C B OMEE L(BIND BHEDIEELL)
I U (Fortran Fk)

SUBROUTINE SUB
CALL CFUNC

END SUBROUTINE SUB

PO ESNDA (CEE)

int cfunc_Q {

TIRMAEDOINRTUNXFEDLZHIC. CEHZES. THEULETI,
i C++B#HM 5D Fortran FHDIEHL
I ORI (C++B8%ER0)

extern "C” {
int sub_(void) ;
};

void cfunc() {

sub_Q) ;

IFOH SNl (Fortran k)

SUBROUTINE SUB

END SUBROUTINE SUB

FortranF#iZ THTE DI N TVN\XFDERI T, CEETIOMNIATESEL. BUPHUE
a_o
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| Fortran F&EMNoM C++EHOEHL

I U (Fortran Fk)

SUBROUTINE SUB
CALL CFUNC

END SUBROUTINE SUB

IFOH SNl (C++EIEY)

extern "C” {
int cfunc_(void);
};

int cfunc_(void) {

TR EOINTUVINLFDRHE, CHEAET. C++EHBZES. ERELET.

10.3 F—45H

FortranZOJ S AEC/C++ 7005 ADT—FEDOMIGEFATDES DT,

10.3.1 Fortran OEINE /iRIEEY

B Fortran®3! C/C++0DH
By INTEGER int (*1)
INTEGER(KIND=1) signed char
INTEGER*1
INTEGER(KIND=2) short
INTEGER*2
INTEGER(KIND=4) int
INTEGER*4
INTEGER(KIND=8) long, long int, long long.
INTEGER*8 F7zIZ. long long int
smiEnY LOGICAL int (*1)

LOGICAL(KIND=1) signed char
LOGICAL(KIND=2) short
LOGICAL(KIND=4) int
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LOGICAL(KIND=8) long. long int, long long.
F/zl&, long long int

(*1) -fdefault-integer=8 {5 #R(&. long. long int. long long. Z/z(&. long long

int

10.3.2 Fortran DE#BY /1EF=#HE

B Fortran®2! C/C++DE

SEHR REAL float (*1)
REAL(KIND=4) float
REAL*4

1BAEEEEE DOUBLE PRECISION double (*2)
REAL(KIND=8) double
REAL*8

4SHEE EEEY QUADRUPLE long double
PRECISION
REAL(KIND=16)
REAL*16

Gt COMPLEX float __complex__ (*3)

COMPLEX(KIND=4) float ___complex__

COMPLEX*8

fEFEEERIE.  COMPLEX(KIND=8) double __complex___
COMPLEX*16

AEIEEEREE. COMPLEX(KIND=16) long double __complex_
COMPLEX*32

(*1) -fdefault-real=8157FK5(L. double
(*2) -fdefault-double=1635EF (L. long double

(*3) -fdefault-real=815EKs(%. double ___complex___

10.3.3 Fortran OXF&
XFHchzEE I P TRUE T,
B Fortran®3! C/C++D3
P& it CHARACTER(LEN=n) ch char ch[n];
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10.3.4 Fortran Difk&ER

(1) %BA

FortranZ O S LADRERZCTOY S LOBEKREHBET D EE,. REETERLESH
(CBIND/EE (BIND(C)) ZIEEULXT . MREZDHSD EIBERDA ) \DEIZREC TR

TUITRE T [T DD « A/ \DENE G TRIFNERDFEA.

]l
Fortran704'5.4

USE, INTRINSIC :: ISO_C_BINDING
TYPE, BIND(C) :: STR_TYPE
REAL (C_DOUBLE) :: St,

END TYPE STR_TYPE

S2

INTERFACE
SUBROUTINE FUNG (X) BIND (C)
USE, INTRINSIC ::
TYPE(C_PTR) :: X
END SUBROUTINE FUNC
END INTERFAGE

TYPE(C_PTR) :: P
TYPE (STR_TYPE), TARGET :: F_STR

P=C_LOC (F_STR)
CALL FUNC(P)

| #5589 2RERERICBINDEEZI5%E

1SO_C_BINDING

| SRETIZEHF STROCT KL AEE
| CRES DB EL L CF_STRDC7Z KL APEET

cInysA

struct str_type {
double s1, s2;

} *c_str;

void func(struct str_type #xx) {

c_str = *x;

// Fortrant#EE ¥ HIBERESR

// c_strMIEREIFF_STRIZE B
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o REBIDAD EABERDA > ) \DLHEIIREIL THINEEH D FEE A

e EwhIa—JLRHBVNEFIZEERIESATNRICTOTS LAOBERIFESTEE
-E’-/\JO

o AEABEEHD, EFRFEESOREE BERIEETETEEA.

10.3.5 COR1>4
CihA > A% FortrandDF—4 EfEE T D EE. IREEC_PTRZEAHUET.,

(1) Fortran O3S A& CTOT S LDRA > HDMES
Fortran O S ATCTOUS LDNA A %FERTDEE, IREBC_PTREZHEALE
ER
%
Fortrann4'5 4

USE, INTRINSIC :: I1SO_C_BINDING
INTERFACE
SUBROUTINE FUNGC (X) BIND(C)
USE, INTRINSIC :: ISO_C_BINDING
TYPE(C_PTR) :: X
END SUBROUTINE FUNC
END INTERFACE

TYPE(C_PTR) :: P

CALL FUNC(P) | CRIZDBI%ITH L

cInysA

int *a;

void func(int #kp) {

*p = a; // Fortran@PMDiER5ITESalZ%:
%
}
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(2) Fortran Z7O0 S ATOEHD C 77 RLADEUS
FortranZ O S ADED{FFESNZEEDCT RLXAZEET B(CIE. #HIAHFHC_LO

CafERLET.
%

USE, INTRINSIC :: ISO_C_BINDING
INTEGER (C_INT), TARGET :: N
TYPE(C_PTR) :: N_ADDR

N_ADDR = G_LOC(N)

I ZHNDCT KL RADEE

(3) CRA>HDILE

FortranD#RiA#F#iC_ASSOCIATED T DDCRA > ADIETRFENE L TH DN ESH
ZIEETEFT, HIAHTFHC_ASSOCIATED(E. 515128 EE251 88T ZARNREC
EEE, TOTRVWEESHAZRINUE T, E25/8 ANz EE, B15IEANULLE

5. TNLUMISEZRANUET,

#1
Fortran7a4'S .4

MODULE MOD
USE, INTRINSIC :: I1SO_C_BINDING

INTEGER (C_INT), BIND(C) :: X, Y
TYPE(C_PTR) :: P1, P2

END MODULE

PROGRAM MAIN

USE MOD

CALL FUNC(P1, P2)
IF ( C_ASSOCIATED (P1, P2) ) THEN

END IF

END

| CRAZMDBEETH L

I #H:A#AF#%C_ASSOCIATEDIZ.

I P1EP2ARI CREZEHET & & true. |
| 35 THLE& & false. ZRENT 3

(opnly 5 W N
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int x, y;

void func_(int **px, int *xpy) {
*pX = &X; // B%func () ZFortran7 04 S LN SEUHL-& =,
*py = &y; // Fortran®P1, P2MIEREFEENENEHX, yIZiEd

(4) CRA>% & Fortran OF —4ARA > ADIEE
FortranD$iA#HF#:C_F_POINTER CC/R- > A %ZFortran®DF — 4 MRA 25 [CFHEETE
F9. fHAHFHC_F_POINTERIZE., 15138 DC_PTREE25| D7 —FMA > 5 (CHE
aULFET,

]l
Fortrann4'S5 L

MODULE MOD
USE, INTRINSIC :: ISO_C_BINDING

INTEGER (C_INT), BIND(C) :: X
TYPE(C_PTR), BIND(C) :: CP
INTEGER (C_INT), POINTER :: FP
END MODULE

PROGRAM MAIN

USE MOD

CALL FUNC (CP) | CRIZDBI%ITH L
CALL C_F_POINTER(CP, FP) I CRA U BCPET—4 KA VEFPICHEET S

END

cIngsA

int x;
void func_(int *xpx) {
*px = &x; // B%func () #Fortran7 045 S LN LEUHE LT-&
=,
} // Fortran®CPDIETREILEFXIZHE D

10.3.6 Fortran Q3tEI OV Y
(1) i8R
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FortranZOJ S AOHBIOvOECTOI S AEBEETDESE, HIBIOWU(CBIND
B (BIND(C)) ZIBEULEYJ . BINDEMMNIEE SNIcFortran OS5 ADHiET O

W OIDEAMUMETHDEE. CTOTSLONEMEEZEDEREBETETET ., Fk.

HBEITOY IORDIMESED D EE. CTOTSLDONSHEEEE DSk EEE TS

F9., 22U, HEIOY IO EREEARDA > ) NDEIEE U TRIFTNEIRS T, 3t
I - A)NDENE U TRIFNEIRDFEE AL

%

FortranR4'S5 .4

USE, INTRINSIC :: ISO_C_BINDING

COMMON /COM1/ F1, F2

COMMON /COM2/ F3

REAL (C_FLOAT) :: F1, F2, F3

BIND(C) :: /cOM1/, /COM2/ | #8954 ETO Y VIBINDC) ZHEET S

congs.i

// B IOV ICEBEOCERNERZRINTILNS
/) EE.CTOTSLOBEREEETES
struct { float f1, f2; } coml;

// B IOV IIZ—DFEFEHAEEZESINTILS
/) EE.CTOTSLDEHREEETES
float com2;

(2) EFEZEE
o HBITOYIDKD EHBERDA ) \DEHIFE U THDNEFHDFE A

s BEYbhIa—ILRHBVEAIZERENZEATWNSCTOTS LAOEBERFEETEE
TA.

o AMERERHE, BFRPEZSOHEI OV I LBEREIHEETEREA.

10.3.7 FEEH
Fortran#E3#E,, SREERNE. AEREERBEZ. CO_Complex+—"7— RZfE
FAUTEESNZERSE. BREERSE. MEREERSECHILTEDRCLEFTEFE
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10.4 BI%K - FiRB &EAE
T TIICEI. FortranFHiRIMRAMBDZE U ICDWTHIBLEY . C++BISIE. CB

. FortranFEHENSHFEUHEND. £k, ZNSZHUOH T EE, CHEESTES. E=EC

nadiH. CARERU EHREXT,
(1) ¥y WIBER, XA SRERHE. 5LV 4 BRERBED Fortran Fie
[10.3 7 —%&]| TRUEMIGERLCTY,

#l e EEHE OFortranFHEDOEHL

M U (CRIER)

extern double func_();

double a;
a = func_Q; // FortranFEfDIEH L

O EN38 (FortranF#t)

REAL (KIND=8) FUNCTION FUNC ()
FUNC=10. 0

END FUNCTION FUNC

Bl doubleZ!DC++REE % DIEH L

I Ul (Fortran3Eft)

REAL (KIND=8) A

A = CFUNC O I GBI DITH L

O ESN3A (C++BEER)
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extern “C” {

double cfunc_Q) ;
)
double cfunc_()

{

double a;

return a,

(2) HEREHE. SREERRE. 4 GREEREE
C/C++BaEk EFortranFif T (. EBREE. SREEREE. MEREERBE(CRS
IHHMESRTEREA.

(3) XFEIDREEK
Fortran DX FE DB T(E, IREMEZ RN T DT2HD_DD5IEMEMENET. =D
DEIER (L, REIMETHDXFINDRE SNDEHDT FLRAEZDRE(/ A MR)TT.

]! XEFEE DOFortranFHDEHL

I LRI (C++Ba2%)

extern "C” {
int chfunc_(char *res_p, long res_l);

};

char a[17]; // 1673 R+RUEE1N 4 MO FER
chfunc_(a, 16L); // FortranFDMEH L
al16] = "¥0';

MO N3] (FortranF#t)

CHARACTER*16 FUNCTION CHFUNC
CHFUNC="THIS IS FORTRAN.”
RETURN

END FUNCTION CHFUNC

XFHN &N T DIzsh D, C/C++BIEAITHERLE T, Ko, FortranDXFFI&
(FHIFD R XFZEFTIRNDT, C/C++EBAITHRIBEHIRT D & E(F1/ 1 hRaETI(C
BRUET.

- 115 -



] XFROBE#HELTCCEAMETFUHT
ML Ul (Fortran3Efe)

SUBROUTINE SUB

CHARACTER*20 CFUNC, CH

INTEGER M

CH = CFUNC (M) I CEABDMES L

END SUBROUTINE SUB

MO ENDMA (CE)

extern int cfunc_(char *a, long b, int *p);

int cfunc_(char *a, long b, int *p)

{
strepy(a, “THIS IS C++. 7);

FortranF D 15180, C/C++EEDEIFIFCEDE T,

(4) Fortran FooTIL—F>
FortranFDY T )L—F> (. intBLOCREEICHEEULET,

10.5 B# - FixEODOSIBDZITEL

10.5.1 Fortran FHED5I1%K
FortranFtD51#E. INRTF RLRATESNE T, CDfzs. C/C++EEH T == T
D EE. SIMOMREIEI/INA > FMETRITEDET, #(C. FortranFHi(CEIEzET &
&, B5l8D7 RL R ZFortranFfECBLE T,

(1) Fortran FEd VALUE B4 ZEBIERVE|EHEE T
S5IEE LU TEIERDT RLAZELEFT . ERE. 1EERCHRKALTHISELET.
1
I U (C++BI2R)
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extern “C” {

int func_(int *i, int *j);
}
void cfunc ()

{

int a, b, ret;
b = 100; /] ERIFEHIRKALTET
ret = func_(&a, &b); // FortranFDMEH L

OSN3 (FortranF#t)

INTEGER FUNCTION FUNC(I, J)
INTEGER I, J

END FUNCTION FUNC

(2) Fortran F:M VALUE B4 &EHD518%=E T
EHDEZELUFET, THE. 5L TELET.
%

EI A (C++EA%Y)

extern "C” |
int func_(int i, int j);
}

void cfunc ()

{

int a, ret;

ret = func_(a, 100); // FortranF#HEDMEH L

Z(FEVBM (FortranF#t)
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INTEGER FUNCTION FUNC(I, J)
INTEGER, VALUE :: I, J I VALIER Mt Z4E7E

END FUNCTION FUNC

(3) Fortran FEd VALUE B4 Z BI2/1RV\5 8772 TELD
SIEEMRA I TRZITMDFET,
1l
E Il (Fortran3F#t)

SUBROUTINE SUB
INTEGER K, I, J

CALL C_FUNC(I, J)

END SUBROUTINE SUB

RITHDMAl (C++BIER)

extern "C” {

int c_func_(int *a, int xb);
}
int c_func_(int *a, int *b) // Bl ERA VA TRITES
{

(4) Fortran Ftd VALUE Btz E D582 TED
EHEZELUFET, TH(E. 3IEHEELTELET.
%
JEI A (FortranF#k)
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SUBROUTINE SUB
INTERFACE
INTEGER (C_INT) FUNCTION C_FUNC (A, B)
USE, INTRINSIC :: I1SO_C_BINDING
INTEGER (C_INT), VALUE :: A, B
END FUNCTION C_FUNC
END INTERFACE
INTEGER K, I, J

CALL C_FUNC(I, J)

END SUBROUTINE SUB

I VALUERIEZ457E

ZTERB Al (C++EEE%)

extern “C” {

int ¢_func_(int a, int b);
}
int c_func_(int a, int b)
{

// BIMEETRITERS

10.5.2 BEFER

10.5.2. 1 BERISEMET NS 512

FortranF#t T(FY —RX T 7 A ILICERENZEIED(EF N, BRE(C5IEBMNEMNESNDS &

NHOFET. ROSIEMEMENET,

o IFUH I FortranFHi X FEDEMD = BHEORIMEZI&HNT DD KL X &

ZTORAMEDER S (BEAL:/ (A )

s BIBNNFEDERTHDEE. TOEIHDRE(BAL/\A )

o BIENFHRBOESE. FHROBEMEDT 1 X(BEAL:) A ).

JZI2U. XFEIDREEUSMIO0

FEEDOBIENESNDIREGUATOESDTT,

(1) REMEZA&INT DD R L AP T FHRNXFED & E D)

(2) REMEDY A (O T FHRAXFED EEDFH)
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(3) Y—RI7A)ICER=NIZEIER

BIMIXFEDODEETEDRS. FHRADESRIMEOT A XN ENENDSIHDERICHE
YIS
10.6 O35 LDVU>Y

10.6.1 Co’O0Y5 A& Fortran OS5 LDV >0
cCJOJ>AEFortranO0 S %> 203D EE, Fortrand> )1 S(nfort) TU> 2L

£9,

i
$ nfort —c a. 90 (FortranZO 4 S LMa/NA)L)
$ ncc —¢c b.c CcFassLmnariigIL)
$ nfort a.o b.o (Fortrana /N4 Sk B V)

10.6.2 C++2’049S5 A& Fortran 2’095 LDYU>Y
C++7OJ S AEFortrandO0 S AU > 209DEE, Fortrand>/) V1 S (nfort) TU >
UFY, UDUTDESE. C++OV )\ A SDETHES A TS YU (-exxlib)ZIEELET .

i
$ nfort-c a. 90 (FortranZ a4 S LMa/ 1))
$ nc++ —c b. cpp C+7asgsLpazriRqdIL)
$ nfort a.0 b.o —cxxlib (Fortrana /A S(2&kB) )

10.7 RTRDOFEFEIA

C/C++O0 S hEFortranO0S LhEDU > UTIEESE. C/C++B#Tstdin, stdout,
stderrz 70— X URRWTLEEL, 0O0—XUJz& S, FortranF O E MR SNEE
Ao
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FIIE Ayt—>

BL1IE Avt—>

11.1 BAvE—>

O2)\A3(F TOJSLORBEIRRERI AV SR IBETS N, By tE—
SUXABMIHAUET, AT 3> TEH. NSO, ERAYVE—ZEDWTEHRIBL
ig_o

11.1.1 XvE—>fk
A Y - (IROEAN THANENET,

Rl (FS): MEBERH: A vtE—IYFRX [ BV ]

&Rl (BFS):
Ay EX Y E—DARX(CE D ETONZESHERREINE T, ERlICIEAT
NHDET,
vec: ARITNUE
opt: gt - RO NUE
dtl: RiE{E - RO NUED L D FFEHRIER

inl: 12512 ER

par:  OpenMPilliFll{t - BENLE5{L

err: F(COpenMPIETRITIEERF DREIE
fIEER:

ZMIAY - T DY —RXO— ROITESMNENENETT. BEIS—EHICHENS
NEEE TESDITZZV I 7ILEBEEN=NFT.
Awtz—T AR
ZIA Y T—2OARXDNENENE T,
B>~
ZMIA Y- TR Fhta, BHE, BNBRENENENET,
o EHE. BIBNTRATHDESE. BES/ENTINDZENHDFT,

o O2)\ASH&BIEDTZH(CER UTZRER. % E U TR-R ERDTZEEHE.
BaC [$EE] iMIIleNTEASNDZENHDET,

R
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11.1.2 AV E—>S—E

vec( 101): Vectorized loop.

IW—=TEEHIRT M UbENTz.

vec( 102): Partially vectorized loop.

IW=THEBRRT M UbENTz.

vec( 103): Unvectorized loop.

IW=THRT MUbEIEh > e,

vec( 107): Iteration count is too small.

IL—T DR LR M UAEDEMEL D/INSUWEsHRT ML LR, RT N UEDE
{E(&-mvector-threshold=nTZE T3,

vec( 108): Unvectorizable loop structure.

IW—T DR Uz HIH I 2 E0IL—THEENRT MUBISEL TLVRWZ, RT ML
{ETERN. EICRDKDMBEICHNDEND,

IL—T DR U FIfE 3 2 ZEN B DR (CRIZIENTL\D, -mreplace-loop-indu
ction TR NUELTEDIHEN B D.

=T DR LD THERN. IL—T MR U ZFIH T 2EHEIL—TRRZEDRD
LEETIRON,

IW—TTORERC, || KHIHENTUND,

=TT OEHK(IC, 1=, ==HIRNTL\SD. -mreplace-loop-equation T ~
INETERHBEND D,

=T O SHADDIE (L U)H 22BN LEFND.
IW—THNDSIL—TANDRBIZ(FAF)H D . ifSXEgotoXX N SaDIL—TDIBE(C
EZZBND,

AT NUELEKD EUTZRY. ZDIZDDIEENRD MILAMER TE /R, RDFIT

(. BBRART MUETBIeHICa[0]DIEENRT MLBBEEN, TDE(INT ML
TEIRVEITH DIEENRD NLZVERR TSR0,

void func(
int n,
long double _Complex aln],
double _Complex b[n],
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double Complex c[n],

double Complex d[n]

for (int i =0; i <n; i++) |
al0] = b[i] + d[i] + c[il;
c[i]l = a[0];

vec( 109): Vectorization obstructive statement.
NI NUETERNXTHD,
vec( 110): Vectorization obstructive function reference : BE# 4
NI NUETEIROEEOFE U D,
vec( 111): “novector” is specified.
novectorf&RITHMEE NIz IzdRT BB LR,
vec( 112): “novwork” is specified.
novworkisRITHYMETE STz BB RT MIUE LR,
vec( 113): Overhead of loop division is too large.
IW—TBENCKDA =)=y RKE AR NUEDRIRD IRV ZSD. BBPRD MULE
L7800,
vec( 115): Internal table overflow.
R M) ACRBIER (CHERT — T ILDOREESHE DR IR fefeeh. NI NUUETERR0N,
vec( 116): Unvectorizable function reference. : B§##

NI MUETERWI—TEHOFEL UK S D, R > AZN L TCREEEFUE LT
WA E SIS,

vec( 117): Unvectorizable statement.
T MNUETERWINH D,
vec( 118): Unvectorizable data type.

AR NUETERNT —SBDSBRN 5B,
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vec( 119): Array is not aligned. : Z£#4#

Beol. FelFE IRAADIERFED. RTMNUETEDAEVIRR(CETISNTLVRL,
vec( 120): Unvectorizable dependency. : ¥4

RO NUEARBIDRIFREFRND G D,
vec( 121): Unvectorizable dependency.

N NUERBIDIREFREFRD G B,

vec( 122): Dependency unknown. Unvectorizable dependency is assumed. :
8B
HIFBIMRDONSTENTZHRT N UEARBIDIKFEHRIMFE T D EIRET D BHENR
BATHDEE. BEAEHED LRV, IL—T(CivdepiERITZIEE I D EAMKFRFREN
T RNUETEDEDEHRLRT NUEZERT .

vec( 124): Iteration count is assumed. Iteration count=n
=T DR U ZERANEI THD EREL.
vec( 126): Idiom detected. : ¥/ OEEDFEHI
AR MR OOBEBMERE SNz, XOOEEDOER (I T TH D,
Max/Min. List Vector. Sum. Product. Bit-op. Iteration. Search
vec( 128): Fused multiply-add operation applied.
T NLFMASSBZER U,
vec( 129): Array is retained. : E5l&
retainfE =T ERA SN,
vec( 130): Vector register is assigned.: Bt5l4
vregtamTIC KD, BIIAICNRT NLLZRXIBEDE TSN,
vec( 131): Too many statements.
XDOENETETDIze. NI NUETER,
vec( 132): Too many function calls.

BEITFH LDBNZ TS DTHRT MNUETER0,
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vec( 133): Too many memory refereneces.
RXEUSBOEN S ITEDTZHRT MUETER0,

vec( 134): Too many branches.
PRDENL T ETDIZHNT NUAE TSR,

vec( 139): Packed loop.
packed-vectoren Bz {ER L TART MNUELTZ.

vec( 140): Unpacked loop. : ¥EH

-mvector-packed. ZF/z(d. packed_vectoriERITMEE =NI=M. JL—Thipacked
-vectorin R fER LU TART MNUETE Ao e,

vec( 141): “nopacked_vector” is specified.
nopacked_vectorf&~ITHMIETE SN,
vec( 142): pvreg is used in vector loop.

pvregig~iT CIBE =NJzfchH packed-vectoran Bz ER N (CRT MU bEniziL
_j(zginéo

vec( 143): vreg is used in packed vector loop.

vregiERiT CIETE aN/chigd N packed-vectorspR&EFERA LAY MNUtENZIL-T(CE
FNd,

vec( 161): Structure assignment obstructs vectorization.
BER. HAK, IS AORANEFENDIZHRT MUETE/RLN,
vec( 163): Exception handling obstructs vectorization.
C++PIFMLE (CRIND DYIENZFNDTZHNRT MUETE/R0N,
vec( 184): Division obstructs vectorization.
NI NUETEIRWEDBRBIEFENDIZHNRT MUE TSR0,
vec( 185): Exponentiation obstructs vectorization.
R MUETERVEIDRERENEFENDZHRT ML TSR,
opt(1011): Too large to optimize -- reduce program or loop size.

=T Fz@d I—FoNKRETEIRHIRBELTERN. IL—T | IL—F>ONE=Z
REF9 B
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opt(1019): Feedback of scalar value from one loop pass to another.
ANSEENEIRDIBRU TERSNIEZSR U TV IEORIBIL TSR0,

opt(1025): Reference to this function inhibits optimization.
RIE(LZPHE I DL UMD Tesb B b TEIR0 N,

opt(1034): Multiple store conflict.
B— DR ERNMELEIER NDICHRBIETEIR0,

opt(1037): Feedback of array elements.
DR U TCR—DEHNERZESE - SRUCVWDITHTRBEE TSR,

opt(1038): Loop too complex -- optimization of this loop halted.
=T EMI D IHRBUIC TSR,

opt(1056): Loop nest too deep for optimization.
=T DR SNRETE D IeDRBELTEIRN,

opt(1057): Complicated use of variable inhibits loop optimization.
EHDER/SRMNEM CTRBIE TSR0,

opt(1059): Unable to determine last value of scalar temporary.
AN SEZBOMENFETE TSRV 2O RE(L TEIR0,

opt(1061): Use of scalar under different condition causes feedback.
ANSEENEIRDFME T TERSN TV D ITHRBEIL TSR,

opt(1062): Too many data dependency problems.
F—IMKFNL T XD ICHTRBEUL TSR,

opt(1082): Backward transfers inhibit loop optimization.
WA AN D Iz HhEREL TSR0,

opt(1083): Last value of promoted scalar required.
VEZERINUE SN R D SELDORMENMREE CEIRVNVCHRBIL TSR0,

opt(1084): Branch out of the loop inhibits optimization.

=T NSO UMD IzshEBIE TSR0,
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opt(1097): This statement prevents loop optimization.
RE{bZAE T DX D DFRBILTE/RN,

opt(1108): Reduction function suppressed -- need associative transformatio

n.
-fassociative-math ' BN TH Dz, -fmatrix-multiply (C K B&E{LZEI TR0\,
opt(1117): Indirect branch inhibits to optimization of loop.
gD IRN G D IO ERE(L TEIR0 .
opt(1128): Branching too complex to optimize at this optimization level.
DISEHEM CTRIBIL TSR0,
opt(1130): Conditional scalar inhibits optimization of outer loop.
EHT TERSNDANSEHNIMIIL—-T OiEftZHE L TS,
opt(1131): Function references in iteration count inhibits optimization.
IL—T DR LS CIRION D B SR N D D RBE TE /20,

opt(1166): Potential dependency due to pointer -- use restrict qualifier if o
k.

IRA B DBRRFEDER - SBERICIKEFEN S DOl S DERBEE LRV, JIL—T (Civ
depiERTZIBET D ERMRKFEMBRZRBEIE TEDED EHR AT NULZERT D,

inl(1214): Expansion routine is too big for automatic expansion.: JL—F >4

I—FONKETITEZTEOTEHE 1> S ERULAL, -finline-max-function-size=
n. -finline-max-times=nCTRHI DI —F>DRKEHZFALIDEANSAURHET
=25Ee0H 3,

inl(1219): Nesting level too deep for automatic expansion. : JL—F >4
A>T BT DI —FOFDORA MR ITET DDA S EBEULRL,

-finline-max-depth=nTEH I DI —F>OFHUDEEZRAEITDIEADSAUE
HTE2H5aNHD.

inl(1222): Inlined.: L—F > %
I—F a1 > SA RSN,

opt(1268): Use of pointer variable inhibits optimization.
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INA 2B D DIZHRBUILTEIRN,

opt(1282): This store into array inhibits optimization of outer loop.
BESINDRADIMAL—T DEzidE bz EE L TULV D,

opt(1285): Not enough work to justify concurrency optimization.
=T DIEZEENPRW b BENNEFIE LR,

opt(1298): Use of induction variable outside the loop inhibits optimization.
A>T 3 BN -THTERENTVDCHTRBL TSR,

opt(1299): Redefinition of induction variable in loop inhibits optimization.
A2FOS I DEENIL-TATEBERSN CTVDEHRBEILTER,

opt(1315): Iterations peeled from loop in order to avoid dependence.
NI N)UEARBI DR ZRRET D28, IL—TDriA/EHRERZIT Oz,

opt(1376): User function reference inhibits optimization.
RSB G D IedRBEL TSR,

opt(1377): Must synchronize to preserve order of accesses.
FEIEAFIHN N E TH D IZHREL TER0N,

opt(1378): Many synchronizations needed.
FEEAHIEINN S LN E IR Tz AT LR,

opt(1380): User function references not ok without "cncall".

BBESRBRNSDEHAINETER. cncalds~MTZIEET 2 LWL TE DI5EN D
50

inl(1388): Inlining inhibited: OpenMP or parallel directive.
OpenMPiE/R1T. BENISHEDIERITNG DDA > SA VEBRATES RN DT,
opt(1395): Inner loop stripped and strip loop moved outside outer loop.
SMINL—T A NIy TIA Z> D% #ERA Uz,
opt(1408): Loop interchanged.
=T AR Iz,

opt(1409): Alternate code is generated.
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FMHRT MNUEZEBR U,

opt(1589): Outer loop moved inside inner loop(s).
SMAL—T = RAL—T E AR Tz,

opt(1590): Inner loop moved outside outer loop(s).
ML —T 2L — T E AN T2,

opt(1592): Outer loop unrolled inside inner loop.
SMAL—T = 7>0O0—-U> T Uz,

opt(1593): Loop nest collapsed into one loop.
IW—T=—&ELUTz,

opt(1772): Loop nest fused with following nest(s).
B —T EmE UL,

opt(1800): Idiom detected (matrix multiply).

ZEI—TZ2TIES TS UIFHUICER U,

ETEAvE—>

A2 )IASOERTHIL—F>E. TOJSLDFERTRICRE UTOJ S AORMBEZFET
S—HACHDUET . KIS 3> TR ENESDERAYEZ—JEDNWTHRBUET.

C++ runtime abort: terminate() called by the exception handling mechanis

m.
C++ exception handling#t&(C &> Tteminate()BEFMNIFUH TN,

C++ runtime abort: returned from a user-defined terminate() routine.
d1—HE&EDterminate()EEH Sreturn U TETz,

C++ runtime abort: internal error: static object marked for destruction mo

re than once.
FTARSUITHIRESNBIRNE AT U M B RSN,
C++ runtime abort: a pure virtual function was called.

AR NIF U SNz,
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C++ runtime abort: invalid dynamic cast.
BT AT hbADdynamic_castEEHNARIETHD.

C++ runtime abort: invalid typeid operation.
typeid EENRIETH D,

C++ runtime abort: freeing array not allocated by an array new operation.
newEBFCr/O—T— &SN TLVRWBREN RSN,

C++ runtime abort: terminate() called itself recursively.
terminate() BIEO B IFH (CIEUH &Nz,

C++ runtime abort: a deleted virtual function was called.
deletefRAEREENIFUH =N,

Compatibility Error: veos (older than v2.6.0) and ve_exec (vVVEOS-verision)

are not compatible

veosh'ta< ve_exec&E BN /ALY, O>FF L TCVET OIS ARZEITLUTWLIIGEEL.
RA BN (CADTULBveosD/\—=3 >N HWAJEENN S D, w=FTdDveos/ W —
SERAMISICAAR=ILLTLIZEL,

Compatibility Error: veos (VVEOS-version-A) and ve_exec (VVEOS-verision-

B) are not compatible

veosh'ta< ve_execE BN R, O>FF ETCVET OIS AZETUTLVBDSREL.
RA RIS ICADTULBveosD/\—=3 > HWEEEEN DD . R=FidDveos/ W —
SEIRANEIICAAM=ILLTLIZE0,

Failed to load EXEC DATA (fixed): Error Message

EIT T 7 1 )LDFT —FRIBDFHHAH LKA UTz. VEXEURBDORIEEMENSDD. EfTH
DMMDVETOCZANGNIEZNEL T SEIN. T—FREBEOHA X ZBS LT ES
Lo 18P, VEEEEHAETUEEIRTTEDVEXEVERHZ(E/opt/nec/ve/bin/free -h TS
t\‘ggo

Failed to load EXEC DATA (fixed, fileback): Error Message

KT I 7A1ILDT —FBEIEDFAHAH KB Uz, VEXTEUARBDOIEENN S D, EiTH
DOMDVETOTCZANBNUEIZNZER T SEIH. T —FHEBOUA I ZRS L TLES
W IRB. VERBFEATUEERITEDVEXEVUFERHZ(L/opt/nec/ve/bin/free -h TES
TE,
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Unable to grow stack

RV ODHAZXNEDRN, FRIBZHVE_LIMIT_OPTZFIAL T, ROBIDKS(CFI
FARIREIR RS W I DA X EREIEP LT IZE0N,

export VE_LIMIT_OPT="-s 8192”

IRIEDRAI YW IHA XD ER(E. ve_execdY > RD--show-limit CHERTE 3.

$ ve_exec ——show-1limit

core file size (blocks, -¢c) 0 0

data seg size (kbytes, —-d) unlimited unlimited
pending signals (-i) 379523 379523

max memory size (kbytes, -m) unlimited unlimited
stack size (kbytes, -s) unlimited unlimited <—
cpu time (seconds, —t) unlimited unlimited
virtual memory (kbytes, -v) unlimited unlimited

VE Node node-number is UNAVAILABLE

node-number®VED— RICEENFRLELUR, MMOVE/— RZFIHLT. 3 7%2FT0L
TLIEE0,
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$128 SIS —FT0>0

12.1 2’095 LDAVNAINICEATEI SIS 1—F1 >0
“Fatal: License: Unknown host.” £WVS5aV /(M IILIS—FET S,
AN SDSA T RAFTYVIRBCSA T AY—/I\—(C PR TERVBEENREE
LTWBEIEEMN S D ET, ATOHPC VI MNIT7SAT ARITOR—J(CREEH S
NTWBFAQZESIBL TLIEEL\, FRURITNE. AR—ZXDBBLEDELLES
(AW

https://www.hpc-license.nec.com/aurora/

FERITIZHL T, "Syntax error”EWSaV RS IILIS—RRBET S,
IBRITORD . EWADRELE D TUVRWZEREZ L TS0, SX3U—X@EF3I> /A
SOERTICHUTIS—ER>TVWBDEE(E. O/ A SIERTERY —)LRETVED
)IASOIERITICEBRUTLSIZEW,. O\ SIERITERY —)LICDWTIE 38k C
O )\A SITRITERY —)L] Z2BUTIZE,

"Error: Invalid suffix”&WVS7EVTILIS—RRET S,
binutils-ve) \w o —hH EOVOEIEEMEN S D E 9, binutils-ve/\Ww o —H&HRTH B3 H
fEERLTLIZE0,

ANYEITFAIV, FATFVEFRAT BHEEZTV (T VO ADBRT ST LI ERERLE=Y
[1.6 #includeTWMDRAFEND I 7AILDT—F]1. 1.7 SATSUDY—F]| 2SR

LTLIEELY,

"undefined reference to " ftrace_region_begin' / " ftrace_region_end'’ &LV

>715_h§%5j—60
FTRACEMEENMER SN TULE I, ~ftraceziBEEL TU> UL TLIEEL\, FTRACEH#LRE

[CDUWLTI(E TPROGINF/FTRACE 1—H—XHA K] #8BL TS,

$ ncc a.o b.o -ftrace
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"undefined reference to '___vthr$_barrier'”’ &LV U HITS5S—M#4ET S,

-mparallel. F/z(d. -fopenmpZiIEELTYU>TILTLIZE0,

"undefined reference to '__vthr$_pcall_va” &S HITS5—h %84T 5,
-mparallel. F/z(E. -fopenmpZiEELTYU>ILTLIZE0,

“cannot find -lveproginf”, & U, “cannot find -lveperfcnt”&LVS5UV I TS5—H8
&£¥%.
nec-veperf/\w o - > X h—=)LENTULEB A. nec-veperf/\wo—%1 > X

—JLUTLESE0N,

VERITORTI7AILTHH LEREELIZLY,
[/opt/nec/ve/bin/nreadelf -h] [CEITT7AILZIEEULTEITLTLIZEV), [Machi
ne:] dMFT(C TNEC VE architecture] EHASNTONIE. VERITDEITI 7 1)L T
DEERUFT,

$ /opt/nec/ve/bin/nreadelf -h a.out

ELF Header:
Magic: 7f 45 4c 46 02 01 01 00 00 00 00 00 00 00 00 00
Class: ELF64
Data: 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX - System V
ABI Version: 0
Type: EXEC (Executable file)
Machine: NEC VE architecture
..)

BE 5 L0penMPAFIEEEFE TV ITHEE, -fopenmp, -mparallelD EL5FBET I
&RV
-fopenmp. -mparallelDEES5HMZEIBELTUZILTLIEE0,

$ ncc -¢ -mparallel a.c
$ ncc -¢ -fopenmp b.c
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$ ncc -fopenmp a.0 b.o

-ftraceZfE R 9 5&. RITRHRMIAREICRGD,
HEEBIREHIS T DI —FUNEITSNDIHRLBDETT . TDIL—F 2 (FBEHDA
O, B0, I—PHEEY - 3> 0O T ENE Y.
HREIBIRZEVS UIZVLBERZEDY — X T 7 1 )LD H-ftraceZiEE L T TEEL),

OMP_NUM_THREADST8&LYKXZELMEZHEEL TH, EDBDALYFRERShE,
VEDIOT7#FBMETHDTzsd. 8RLw RN ERTT,

ERFAHTIODLER. EEZFHYT=LY,
[9.2.4 ERFH< VO] ZBRUTIIZSLN,

C++70UFLD) U IBRIZRDESHEIFT—MNRELT-,

/opt/nec/ve/bin/nld: __curr_eh_stack_entry: TLS reference in /tmp/nccwvkaaa.o mi
smatches non-TLS reference in /opt/nec/ve/ncc/2. x. x/1ib/libnc++. a(iostream. o)
/opt/nec/ve/ncc/2. x. x/lib/libnc++. a: error adding symbols: Bad value

N—==322 2 18O /)\4>TTOIS 2B )AILLTIZS0,

A—FHAXDKRENTAT S LEIV/IMILLI-LEZIZSIGSEGVTT7R—+T %,
A2 IASHIBELET DR Y IEBOTENRED LRZBX TLDEIREMN DD E
9. ulimitdNY> RTRIYYVIBA XD EREIERT D ETHREIT D ENHDET,
HUFDXSIC Tulimit -s] TRYYIGA XD LREZERZTEET . Tulimit -s (X%
WO AXDLRIE)] TLREZZEETEEFIDCT, lulimit -s] THAOSNZ LREX
DERSMEZHEL. BEIZ/AIILLTLREE,

$ ulimit -s (EDFER)
8192
$ ulimit -s 16384 ({EDZEHE)
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VA JVEFICSIGKILLAS R AT 5,
AN ZITOIER S 2 DAEINTRELUTWDEREEN S D FET, -00. -01(CLD
REELANIEEETTETAEVEREZSDIEEV RS ITDIENTEXT,

Fortran7a%4'S5.LEC/CH+TRYTSLDF TS IR I7AIVEREY LT,
[10.6 OS5 LDU>T] H#SRUTLESUL,

SXV)—XTHALTW =TI S5LDA T 3% Vector EnginemIFIZERELT=LY,
[{48% B SX>U—-X@EFOA /A4S EDMIE] SR U. SXOOAII\ASATS3>(C
WIETBVEDAII\ASATS 3 UICEELTLIZE0,

SXUY—XTHALTW-FOI 5 LDIETRITEVector EngineRIFIZEELT-LY,
SXDAI\A S RITZVED I > ) A SHERITICER T DY —I)ILIFIRATEET,
[fEx C D2/ A SHERMTERY —IL] ZBRUTIZS0,
Flz(d. [48&k B SXU—XmFa> /1S DRG] Z#EBBU. SXOOZ/I\ASAT
23T BVED I )\ A SIERITICEBELTLIZE0,

BEAYE—DIC, BARISILE . '$' DRIZBFOHIER. L—FUBNRTREIND, ChioEf
e
RO MUE. WHUEDZHIC > )A SHERR UIEZER. IL—F> T,

EEAvte—21z, TR TIEL{DOUBLE, floati:E D E L DA NRTTRINBZENHD. Ch
Y ELCIbN
N2 NUE. WHMEDT=HIC > INA SHERK LIZ&EITR UEET. LRI HDI(CEZ
#RRUTWET,

AV IVBEIHEELEEZOLZVD IV 154 T avRERITHE-TIVS,
AZIASAT2 I NATE 3> T 7AILTHBESN TV RGN D DET . AT
I T7AILOFMICDWNT(E 1.5 2/ ASATZa>iEE] Z28RULTES
LY,
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AVIRLSDIN—2a 0 FRERBLT=LY,
--versionzisEL T ZELN,

12.2 )OS LADERFTFTICEATEI ST
ETFIZ"Node 'N' is Offline”LZ\SIS—hRET S,
J — RESNDOVENOFFLINEIRRE(C/2D TULVET ., VEZONLINBIRRE(CLTLZELY, L
TI(Z0FEDVERZONLINBIREE(C T D L EDHITT,

#t /opt/nec/ve/bin/vecmd -N 0 state set on

Result: Success
# /opt/nec/ve/bin/vecmd state get

VEO [03:00.0] [ ONLINE ] Last Modif:2017/11/29 10:18:00

Result: Success

ETEICERIN TS/ —FEHELTL,
Jopt/nec/ve/bin/psEEITUTLIZEL\, psON>Y REEITIDEVED ) — RS EICIR

EETINTUVWBRTOCRDRAFYV Iy bEHEAOUET, UTOBITIE, 2BDVE./
— RTa.outEWSTOTS AN EITRTH D ENERTETET,

/opt/nec/ve/bin/ps -a
VE Node: 3

PID TTY TIME CMD
VE Node: 1

PID TTY TIME CMD
VE Node: 2

PID TTY TIME CMD
50727 pts/1 00:01:36 a.out
VE Node: 0

PID TTY TIME CMD
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SE1TH¥IZ"./a.out: error while loading shared libraries: libncc.so.2: cannot ope

n shared object file: No such file or directory”&LVSI5—MEHAEh 5,
EITRIE(C/) Vw4 —=nec-nc++-shared. nec-nc++-shared-instz-1 > X h—)LLTKL
ZEW, FlEEE [A>XAL—23>HA K] Z8RULTIEE,

KRITHFICHT 1 FSVIVDFA4TIVREIODLLENENSIS—ARET S,
HESAITSUZRBEL TLWST+« LU M ZRIEZHVE_LD_LIBRARY_PATHICERTE

LTLEE), RIBZHVE_LD_LIBRARY_PATHICDULWT(E 2.2 ETHR(CESREN
DIRREE] 2SR UTIIEE),

B S R (< BISN ERBARASY —R T 7ML OFIITEISHEL TS HERL=LY,
b —RICy DBERNMSIARD ZENTEE T, FlEEG 11.8.3 bL—R/\y IHEEED

EHE | ZBRU TS0,

Pl S BRI L — RV BETR RSN SHIN SAEBRTAE LG,
HWI(C K BaTDEITHIENIC L > T hL—R)\y JHBETH N SN DHISNFEEEFIAE U

CERRSNRBRVNCENHDFET, RIBZHVE_ADVANCEOFF=YESZREI D ETH
ITHIHZENCTEF I, SITHHZENCT DL TRITHEBNKECRI R LN
HDFIDOTTERLSLZS,

$ export VE_ADVANCEOFF=YES

FHIEO—hIILEHEFFERALTWLELHDEEEL-LY,
doubleE! DK #NEAIEO—AHILEEIZ DL TlE-minit-stack=snanZigE L CI> /1 JL.

ETU. BN ERE T D ETHERTEICENHBNET, floatBldEXRMERLO—HIILE
BCDWTHEER I D E=(F. snandDXHO D (CsnanfaZNTIUEELEX I, A—HILES
Mdouble, floatBi TRWESE, COAETHERIDCEIEITEFHA.

ROPMIEO—DILEBOAREEEZSHBLT, FATSLNEERTITH0OZEEEL-LY,
-minit-stack=zeroZiE8E LTI /1L, EITLTLESL, F¥E{bosEREZEOo

D7 IR ETEREERTZOB TERCENEDET, BIENREBIEZFRRITDZHICHE
JOUSLADIEEE#ELUET,
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BB F{E, OpenMP#iEx{FERAL-T0S S LFER{TLI-LE, "Unable to grow stack",
F1-1F, SIGSEGVTIOY S LN RERT T3,
A ODEREN LIRZBX CLDAIEEEN S DET . UTDHFETRYYIDLERZE
R L TLIEE0N,

o RISZ#HOMP_STACKSIZE(C KD TEXR LY RIMERT D RY W IH A XD _EIRZHL
BRIDZENTEFT,

$ export OMP_STACKSIZE=2G

TS5 LNRETEIZARALYRTEIEL - ZHEZRELI=L,
PROGINF®DMax Active Threadsz=ZSBE L TL 2L\, Max Active Threads(JIRIEZEL

VE_PROGINF(CDETAILARE SN TS EE, TOTJSLADETETHRIICEETS —
HACHEDENFET . FM(E TPROGINF/FTRACE 1—H—XH+1 R] #8BUL TS
LYo

BUFOAITIE. Max Active Threadsh'4THDes. 4R Lw RTEMELTZC EMHEERT
EFI,

skl Program Information sekksskskosk

(...)

Power Throttling (sec) : 0. 000000
Thermal Throttling (sec) : 0. 000000
Max Active Threads ;

Available GPU Cores .

Average GCPU Cores Used : 3. 323850

Memory Size Used (MB) : 7884. 000000
Start Time (date) : Mon Feb 19 04:43:34 2018 JST
End Time (date) : Mon Feb 19 04:44:08 2018 JST

BEEFIE. OpenMPHEEEFALI-TOS S LERITLI-EE, ALYRAWD &R, BEh D
DOHMEIY Ty,
BIEDEWET(Z. BIEZ4OMP_NUM_THREADS. %/=(d. VE_OMP_NUM_THREA

DSICKD ALy REMEESNzESEOELK. TS5 TR\WEESTOTS ATHAREE
IRVED 7 ER CESDR Ly R TOT S LADFEITHIEEICER SN, T RICHER
SUEER

FHECDNTIE [7.3.2 AL w RDERK - ##R] Z28RUTIES0,
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RIMET BENRRIST—HFEET D,
4)\A BT SA > E=NIE)Z8) A hERDART MlasmTcO— R/ A K7 U TWSEEE

B DET,
UTFDHITE. slETEESNZfloatE(4)\1 7S > )DEsa. bAtuint64_tEL(C+
T ARENTWBESD. 8/ hEBRDARY MlarsTtO— R/ AR T7ENxET,

void funcl () {
float a[511], c[511];

func2 (a, b) ;
void func2( void* a, voidx b ){

for (int i=0; i<255; ++i) { //!!!<———vectorized loop
((uint64_tx)b) [i] = ((uint64_tx)a) [i];

RDEXS(CEEHNZ8/\A RS54 >F DN novectortsRITTRI MUEZINEL T Z
=Ly,

float a[b11] __attribute__ ((aligned(8)));
float b[b11] __attribute__ ((aligned(8)));

123 093 LDF1—=2PCEATBINS TN 1—FT1 >0
TR LIZEDRBELAERSNF-HEREREL L
OAINAILEICHE D SN ZI A Y -2, BXU wREVARZSRUTIEE,. 2
#r X wtz—=U X b &E-report-diagnostics. fRED X ME-report-formatzisE LTz
EESHDENFET,
&, [888& O /KAIILURX K] ZB8RUTIZE0,

RIMVIEZREL-ICEM D DHLT | HREDMET T 5,
NI MUEHRDIL—T D DR UEHDRWNEE, NT NUEDIZHDA =)=~ R

[CEKDHEREMET I RIEENDDET. CDOLSRIL—TFEnovectoriE =T CEEINRY
MUEZINE LTS IES0N,
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BHEIAEF{E. OpenMP#EEZFERAL-T RIS L%ERITLI-¢E, PROGINFEFTRACE®D

FIEEB TRRSNAENRLTS,
FIOTS LAOERTHEIBRICEBEMRESND ALY RORXE> DT A hMIDEELHEFFPR

OGINFT(FIIBENZFIMN, FTRACET([FMME=NFEE A

1I$Somp parallel num_threads(4)##EEL T, BHZEHOMP_NUM_THREADS=4, OM
P_NUM_THREADS=5TZhEThE{TLI=HEE. OMP_NUM_THREADS=50(Z5A i 5

BHRBVIEOIDLT RITHREIN RS,
num_threads@ TESNBDEN. RIZZEOMP_NUM_THREADS THEE L TL\DIELE

SIBEICE. ALY ROBAERKIC KDETREIDIEMARE LET,
FTOTSLAOERTHEEFICA LY RNBEERSNE T, CORFERSNDIRAL W REK
(&, RIBZ#OMP_NUM_THREADSDIETREDEYT, JOTJSLHFT. OpenMPDom
p_set_thread_num()B88>num_threadsBDIETE(CLD. AL v RENEE N5
A, EITHIRRICEBER SR L v RIEEFREN. Filt(CR LY RYBERENE
ER

12.4 A1 AM=NICEATBI TN 2—FT1 >0
ELSAV AL TETLNAS A ERERLTL
--versionZIEEL. N—3>2HRLET, FRaNf/\—2 3> &SN b—
WU EBUTHBNEELS A > A R=ILTETVET . UTFDOXXXIT/N\—=3>
BENFRENET,

$ /opt/nec/ve/bin/ncc —version

ncc (NCC) X.X.X (Build 14:10:47 Apr 23 2020)

Copyright (C) 2018, 2020 NEC Corporation.

BEDN—230 DAV INAF5FAA—ILLT=LY,
BEDIN—3 >0 )\ ASD1 > A ~—)LFEINEIE, SX-Aurora TSUBASA

A>ARL—23>HARD TA1.1 BEN—>3>00>2I)IACSOA> A M=) &
ZRBLTLZE0,
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BEDIN—2avOav1S5FFALELY,
> )\AJLEF(C /opt/nec/ve/bin/nfort-X. X. X. ncc-X X X FfzlE. nc++-X X XX XX
Fa2I)IASDIN—=3 > F=2S)ZREIL TS IZEL,
FHCDOVWTIE 1.2 OINASDieEr] ZE&lRUTIEE,

BEDIN—230 DA ILS5ET IAILMZLE=LY,
ZI\—=3>dnce/nc++/nfort ANV > ROEARIESUT OIS ICA A —I)LENTWLE
g_o

ZCTE XX NIN=23>BFSTY,

/opt/nec/ve/ncc/X. X. X/bin/ncc
/opt/nec/ve/ncc/X. X X/bin/nc++
/opt/nec/ve/nfort/X. X X/bin/nfort

T4 NMCUREW—S 3 >dbinT « Lo RURTOTY RY—F) C (BIEZHPATH)
[CERELTL RS,
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(1)

(2)

(3)

(4)

(5)

$138 [B/N\—>3>LDEMICEHT IEREIR

NEC C/C++ OAI\ASDI\—=3> 1 XX E/IN—=32 2.0.0 BIBF (C(E. BfREH
HDFERA. TDED, IN\—32 IXXTEERUEAT ST ORI 7))L —23
> 2.00 BETER UEAT ST O NI 7AILEU S OTEF A

N==32 222 B TCO/)IASOERTHIL—F 2 ZHESATSUTEHRELTL
F9. ZOzH. N\—==3> 2. 1.2 MFIOD2 /A STHERUIZEBS A TS U, 2.
22 OO IASTHEII/INAIILLTLIZE0,

C++JOTSALATIZIRCRDIS—HREELEESE, /=232 222 B BEOI>
AT, AT ORI 7AILZBIO)NAILLUTSIZEN),

/opt/nec/ve/bin/nld: _ curr_eh_stack_entry: TLS reference in /tmp/nccwvkaa
a. o mismatches non-TLS reference in /opt/nec/ve/ncc/2.X. X/lib/libnc++ a(ios
tream. o)

/opt/nec/ve/ncc/2. X. X/1ib/libnc++. a: error adding symbols: Bad value

N==32 222 BEOO2 A STHERUEERIT I 7 (ILZERITIBICE. /-3
> 2.21-4 BBED glibc-ve N\ o —Z(CEFENDIAF IV IUHMRETY, F1T
MOSFELVMRNESE, glibc-ve Ny T —2D)\—Z 3 22 THERSTZS 0N,

$ rpm —q glibc-ve
glibc-ve-2.21-4.el7. x86_64

N==3> 222 OO I\AS(EBEBTHRESAISURU DT Dz, /\—
23> 2. 1.2 BHICHA, F14FZv oYU > DUBBDI=HDA—)\—~\v RICKDZEIT
HEEMET IDCENDDET. CDA—/\—AV RICKDMEEER T ZEE T B (C(E.
-static. F/z(&. -static-nec ZIEEL CENS TS UE UL TLIZE,

{mE -static. £/z(3. -static-neczBE U TER UEERIT O 7ML ZEITIT D
EE BRAEPEBRTRECEIDIEULSEITTERVNCENSBDZET,
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FFA >TJ«4F21L—>3>T714)

Al =

> TJ4FaL—>23a3>T7AI)EFERITDRITET. OV ASOREDSREEZTECEE
9, A>TJ«4FaL—>3>T71)UE -cfCIELET,
aA>TJ4FaLl—>3>T70)Lid. UATORERTERIRUET,

F—J—FK{E

A2 T4F 2L —23>T7AI)LCEUATOF—D— RZIEETEZTET.

F—O—FK Gk

veroot VEDIL— T LU KNUZIBELUE T,
(BXEME : /opt/nec/ve)

system ) ASS AT DI — T LU NUERBELUE T,
(BXEME : /opt/nec/ve/ncc/version)

as 7 ISEIBELEY,
(BX%E{E : <veroot>/bin/nas)

ccom C/C++A)I\ASZEEBELET,
(BX7EfE : <system>/libexec/ccom)

Id U>hzEELET,

CC_pre_options
cc_post_options

as_pre_options
as_post_options

Id_pre_options
Id_post_options

startfile

endfile

(BXTESE : <veroot>/bin/nld)

A SAT2a>=EBEUET, /A SABUTOIETIEES
nx9g,

<cc_pre_options> <user-specified-cc-options><cc_post_options>
T ISATI I mEBEUES, VI SAGUTOIETIEES
nx9g,
<as_pre_options><user-specified-ld-options><as_post_options>

USHATS I >#=EBEUET, UINGUTDIETIEEETNET .
<|d_pre_options><user-specified-ld-options><Id_post_options>

AA— KNPV T IT7AILZIBELET,

RI—=RPYvTI7AIEIEELET., U HATS I>OREICEE
NE9,
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A.2

A.3

sCIRY5

o F—O—BR&ER. OIOX()TRYDET,

« F—OU—RZEBRLLBVESEBRIEEMERSNET.

 XUYIOXFOOIOZDEIEIIZERZIEETCETEI,

o BEIEHITICTEETE. ZETERLCIRDF—DT—REITCZMELEHRLET ., BEITICD
JEDEZIETE T D &S (FTATED (T ZIBELEX T,

/]

cc_pre_options: -1 /tmp ¥
-1 /tmp2

s AUF—DJ—REEHREEELZEEE REOF—DT— RBIBERICRDFET,

=)
0> TJ4FaL—23>T7AILOERARZHRBLET.

e VEDIL—hFa L ORI EDIASS AT LDIL— b0 LI KNIZEET B,
veroot+—"— R &systemF—T— RICEERDEZIEELET .

veroot: /foo/ve
system: /foo/ve/ncc/X. X. X

e ERRULIEO>TJa4FaL—>3>T7AI)ILE-cfCIEEIDE.,. BEURBETIO/\1IL
SNE9I, Tl OA>TaFalL—>3>T71)LE&%xve.confELET,

$ ncc —cf=ve.conf test.c

e FHRIDIAV/\ASEITEEZEET D,
EoflE. D)\ AIINRIEBEEEREZZBLUEIN., FHIDO/\ASETEEEITDICE
H5ETEFI, CDIFE. ccomF—T— RICEEIBELET .

ccom: /foo/ve/ncc/X. X. X/l ibexec/ccom

ERR LTz D« F 2L —23>T7AI)LZ-cfTIEEI DL, BELC/C++O2 /(S
TOIIAILLET ., 72T SIS HRECERRICERT DI ENTEFET,
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48 B SX U—XmIFI>)\A S DM

8% B SX > U—-X@Fa>I/)\1 5 EDxIE

AEITIFISXS U —X@F > )+ S &Vector Enginel@ T > /A SOERAINASAT
> 3>, BRTREZEOMIGICDVWTEHALET,

ANASATS3a>

SX>U—=X@Fa/)\ASDnA> )\« SAT> 3> &Vector Engine@l 1> /(=D
INASATS 3> OEEREZRUET . Vector Engined>/8ASHID 2L (FIETD

O IASHh RN EERUET,

B.1.1 2&AT>3>

SX>U—-X@AFIA>VINALS

Vector Engined>/\15

-Caopt -04
-Chopt -03
-Cvopt -02
-Csopt -02 —mno-vector
-Cvsafe -01
-Cssafe -01 -mno-vector
-Cnoopt -00
-Cdebug -00 g
-S -S
-NS AN}
-V --version
CE) N\==3>FRR&(CO2)A)LEZ CE) D2 IAILIB =TT (CI\—-=3 >
felrEI, RIRDIHTNET
-NV NG
-C -C
-Nc /AN
-cf xXF5 -cf=XF%
-clear -clear
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SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-continst | -Ncontinst NG
-dir { opt | noopt } NG
-fo3lib AN}
-fo0lib [{ dw | dW | ew | eW }] U
-0 T7INE -0 Fr1NE
-prelink NG
-size_t32 U
-size_t64 U

(CF) BE(C-size_t641BETEMELF T,
-syntax -fsyntax-only
-Nsyntax -fno-syntax-only
-to FrLorIE N
-verbose -v
-Nverbose /AN

B.1.2 mi#{t - XU MNUEAT >3 >

SX>U—-X@EFA>INALS

Vector Engined>/)\15

-Ochg -fassociative-math F7z(&.
-faggressive-associative-math
(G¥) -faggressive-associative-math
(&. -fassociative-math&k DL < &
BEEUERT,
-Onochg -fno-associative-math
-0div -freciprocal-math
-Onodiv -fho-reciprocal-math
-Oextendreorder -msched-interblock

-Oignore_volatile

-fignore-volatile

-Onoignore_volatile

-fno-ignore-volatile

-Omove

-fmove-loop-invariants-unsafe

- 146 -



48 B SX U—XmIFI>)\A S DM

SXVU-=-X@Fa>I\(S5 Vector Engined>/\15
-Onomovediv -fmove-loop-invariants
-Onomove -fno-move-loop-invariants
-Ooverlap -fnamed-alias
-Onooverlap -fnamed-noalias
-Orestrict=arg -fargument-noalias
-Orestrict=this -fthis-pointer-noalias
-Orestrict=type -fstrict-aliasing
-Orestrict=no -fargument-alias

-fthis-pointer-alias
-fno-strict-aliasing

-Osafe_longjmp RU
-Onosafe_longjmp RU
-Ounroll -floop-unroll
-Ounroll=nlevel -floop-unroll

-floop-unroll-max-times=n
CE) 2DDAT> 3> ZRAKICIEELE Y,

-Onounroll -fno-loop-unroll
-alias { pointer | nopointer } AN

-alias { type | notype } AN

-alias { variable | novariable } AN

-dir { vec | novec } AN

-ipa -fipa

-Nipa -fno-ipa
-math,scalar -ffast-math
-math,vector NG
-math,nofast=H#EHKE AN

-math { inline | noinline } NG
-math,round=tonearest RU
-math,round=towardzero RU
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SXSVU—-X@EFI>INAS

Vector Engined>/\15

-math,round=upward RU
-math,round=downward U
-math,strict_prototype RU
-math,nostrict_prototype RU
-Nmath AN

-pvctl,altcode

-mvector-dependency-test
-mvector-loop-count-test
-mvector-shortloop-reduction

CE) 3DDAT>a>zREFICIEBELET,

-pvctl,altcode=dep

-mvector-dependency-test

-pvctl,altcode=nodep

-mno-vector-dependency-test

-pvctl,altcode=loopcnt

-mvector-loop-count-test

-pvctl,altcode=noloopcnt

-mno-vector-loop-count-test

-pvctl,altcode=shortloop

-mvector-shortloop-reduction

-pvctl,altcode=noshortloop

-mno-vector-shortloop-reduction

-pvctl,noaltcode

-mno-vector-dependency-test
-mno-vector-loop-count-test
-mno-vector-shortloop-reduction

CE) 3DDAT> 3> ZREKICIEELET.

-pvctl,assoc

-fassociative-math

-pvctl,noassoc

-fno-associative-math

-pvctl { assume | noassume 3}

AN,

-pvctl,collapse

-floop-collapse

-pvctl,nocollapse

-fno-loop-collapse

-pvctl { compress | nocompress } RU
-pvctl { conflict | noconflict } NG
-pvctl { delinearize | nodelinearize } NG
-pvctl,divioop NG

-pvctl,nodivioop

-mwork-vector-kind=none

-pvctl,expand=n

-floop-unroll-complete=n
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SXSVU—-X@EFI>INAS

Vector Engined>/\15

-pvctl,noexpand

-fno-loop-unroll-complete

-pvctl, listvec

-mlist-vector

-pvctl, nolistvec

-mno-list-vector

-pvctl,loopchg

-floop-interchange

-pvctl,noloopchg

-fno-loop-interchange

-pvctl,loopcnt=n

-floop-count=n

-pvctl,loop_eq

-freplace-loop-equation

-pvctl,noloop_eq

-fno-replace-loop-equation

-pvctl,Istval

AN

-pvctl,nolstval

AN

-pvctl,matmul

-fmatrix-multiply

-pvctl,nomatmul

-fno-matrix-multiply

-pvctl { neighbors | noneighbors } RU
-pvctl,nodep -fivdep
-pvct,on_adb AN

-pvctl,outerunroll=n

-fouterloop-unroll
-fouterloop-unroll-max-times=n
CE) 2DDAT> 3> ZREKFICIEELET .

-pvctl,outerunroll_lim=n AN
-pvctl, replace_induction AN
-pvctl,noreplace_induction AN
-pvctl,split -floop-split

-pvctl,nosplit

-fno-loop-split

-pvctl { vchg | novchg }

/AN

-pvctl,vecthreshold=n

-mvector-threshold=n

-pvctl,verrchk

-mvector-intrinsic-check

-pvctl,noverrchk

-mno-vector-intrinsic-check

-pvctl { vichk | novichk }

/AN

-pvctl,vregs=n

/AN
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B.1.3

B.1.4

SXSVU—-X@EFI>INAS

Vector Engined>/\15

-pvctl,vwork={hybrid|stack|static} RU
-pvctl,vworksz=n RU
-struct,loop=n RU
-V -mvector
-Nv -mno-vector
-xint -mno-vector-iteration
-Nxint -mvector-iteration
1OSAVEBRAATSa>

SXSVU—-X@AFIA>INAS Vector Engined> /N1 S
~-dir { inline | noinline } AN
-pi,auto -finline-functions
-pi,copy_arg -finline-copy-arguments
-pi,nocopy_arg -fno-inline-copy-arguments
-pi,directory=7rL2r)E AN
-pifile=Zr7/L & AW
-pi,func_size=n N
-pi,inline -finline
-pi,noinline -fno-inline
-pi,max_depth=n -finline-max-depth=n
-pi,max_size=n -finline-max-function-size=n
-pi,search_all RU
-pi,times=n -finline-max-times=n
WHIEAT >3 >

SXSU—-X@AFIA>INAS

Vector Engined>/\15

-dir { par | nopar }

/AN
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48 B SX U—XmIFI>)\A S DM

SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-Pauto -mparallel
-Pmulti AN
-Popenmp -fopenmp
-Pstack AN
-pvctl,for[=n] RU

CE) MIUEDRT= a1 —ILIE,
-mschedule-static/a E CHIEITE =
9, [3.3 WHHEAT>a> ] #SRUL

TLIZ&EN,
-pvctl,by=m RU
GE) MWIUED AT 1 —)LIE,
-mschedule-static’x E THIIHITEE
9, 3.3 WHHbAT>a> ] #8BL
TLIZ&EN,
-pvctl,inner -mparallel-innerloop

-pvctl,noinner

-mno-parallel-innerloop

-pvctl,outerstrip

-mparallel-outerloop-strip-mine

-pvctl,noouterstrip

-mno-parallel-outerloop-strip-mine

-pvctl,parcase

-mparallel-sections

-pvctl,noparcase

-mno-parallel-sections

-pvctl,parthreshold=n

-mparallel-threshold=n

-pvctl,noparthreshold

-mno-parallel-threshold

-pvctl,res={ whole | parunit | no } AN
-reserve=n AN
d—R&ERAT>a>
SXSU—-X@Fa>IN1S Vector Engined>/)\15
-mask { nosetall | setall | setmain } RU
-mask { flovf | flunf | fxovf | inv | NG

inexact | zdiv }

(E) F1TRDRIZZEZIVE_FPE_ENABLE
THIHCTEFY, 1.8 HEMI] =25
BBLUTLSEE0L,
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B.1.6

SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-stkchk | -Nstkchk RU
-sx9 | -sxace RU
SEMAERBHATS 3>
SXVU-=-X@Fa>I\(S5 Vector Engined>/)\15

-Xa AN
-Xc AN,
-Xkr AN,
-Xp RU
-Xs AN,
-K { align8 | noalign8 } RU
-K { complex | nocomplex } RU
-Kcompound_literals RU
-Knocompound_literals AN
-Kconst_string_ literals N
-Knoconst_string_literals N
-K { designators | nodesignators } ANV,

-Kexceptions

-fexceptions
() BIETHMTY,

-Knoexceptions
(¥) EETHEMTY,

-fno-exceptions

-K { gcc | nogcc }

-std=keyword

-Kgnu89_.inline -fgnu89-inline
-Knognu89_.inline AN
-Kmultibyte_chars AN
-Knomultibyte_chars AN
-Knew_for_init -ffor-scope

-Kold_for_init

-fno-for-scope
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48 B SX U—XmIFI>)\A S DM

SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-Knonstd_gnu_keywords RU
-Knononstd_gnu_keywords RU
-K { nullptr | nonullptr } RU
-Kopenmp_fatal RU
-Kopenmp_warning RU
-Krestrict -frestrict

-Knorestrict

-fno-restrict

-Kstd=keyword

-std=keyword

-Ktrigraphs -trigraphs
CE) IETH T,
-Knotrigraphs U
(E) BXAETI(E-KnotrigraphsiB X TEIME
LE9,

-Kunsigned_char
C¥) BETEMTY,

-funsigned-char

-Ksigned_char

-fsigned-char
CE) BIETHEMTI.

-K { using_std | nousing_std } U
-Kvariadic_templates AN,
-Knovariadic_templates AN,
-K { vla | novila } 2L
-T { auto | noauto } 2L
-T { none | all | used | local } 2L

-Timplicit_include

-fimplicit-include

HRERMEAT S 3 >

SX>U—-X@EFA>IN1S

Vector Engined>/\1S5

-acct

-proginf

-Nacct

-no-proginf
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B.1.8

B.1.9

SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-ftrace -ftrace
-ftrace { simple | demangled } RU
-Nftrace -no-ftrace
-p -p
-Np AN
FINVIAT>3>
SXSU-=-X@mFa>I\(S Vector Engined>/\15
-dir { debug | nodebug } RU
-9 -g
-gv RU
-Ng -go0
-init,stack={ zero | nan | OxXXXX } -minit-stack={ zero | shan | shanf |
OXXXXX }
-traceback -traceback
-traceback { simple | demangled } 2L
-Ntraceback /AN,
JuJotyBATSa>

SXSU—-XmiFa>I\(S5

Vector Engined> /(15

-Dname[ =def] -Dname[=def]
-E -E

-EP 2L

-H -H

IF L ORE I7sLOME
-K gcc_predefines AN

(E) ¥YOOEBETER=NK T,

-K nogcc_predefines

AN

-Kkeep_comments

-C
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SXVU-=-X@Fa>I\(S5 Vector Engined>/\15
-Knokeep_comments RU
-Kkeep_line_dirs RU
-Knokeep_line_dirs RU
-Knew_preprocessing RU
-Kold_preprocessing -traditional-cpp

(%) -ELEFICIEEITDRENSHDET.

-Kvariadic_macros AN,
-Knovariadic_macros AN,

-M -M
-Uname -Uname
-dD -dD

-dI -dI

-dM -dM

-dN -dN

B.1.100URX MHEAAT >3 >

SXSVU—-X@AFI>INAS Vector Engined> /(15
-Rappend -report-append-mode
-Rnoappend 2L
-Rdiaglist -report-diagnostics
-Rnodiaglist U
-Rfile={ Z7r7/% | stdout } -report-file={ Z77/L% | stdout }
-Rfmtlist -report-format
-Rnofmtlist AN
-Robjlist -assembly-list
-Rnoobjlist RU
-R { summary | nosummary } 2L
-Rsystem_header -fdiag-system-header
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SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-R { transform | notransform } RU
B.1.11XAvE—AT7>3>
SXVU-=-X@Fa>I\(S5 Vector Engined>/)\15
-0 { fullmsg | infomsg | nomsg } RU

-pi { fullmsg | infomsg | nomsg }

-fdiag-inline={2 | 1|0}

-pvctl { fullmsg | infomsg | nomsg }

-fdiag-parallel={ 2| 1] 0}
-fdiag-vector={ 2| 1|0}

-wall -Wall
-wno_unset_use AN,
-wnone -w
-wfatal=n 2L
-woff=n 2L
-wlongjmp U
B.1.127€>JSAT>3>
SXSU—-X@Fa>I\1S Vector Engined>/\15
-Wa,” 77325 -Wa,” 17325
B.1.13U>hATS3>
SXVU-=X@Fa>I\(S5 Vector Engined> /N1 5
-G 2L
-LFrLOrIE -LFrLOrE
-S54 -lZ775E
WL, F T2 B WL, F T3 B
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B.1.1457«1 LI NUAT>3>

B.2

B.3

B.4

SXSU-=X@mi3a>I\(5 Vector Engined>/)\15
YI, 7rLOr)E AN
YL, 7rLOrE AN
-YS, 7rLOrIE AN
-Ya, 7rL ORI E AN
Y, 7L ORI E AN
Y, 7rLOrE AN
-Ys, 7L OrE U
Yt, 7L OrE AN
a>)\1 SHExRIT

SX=U—Xm@+a> )15 &EVector Engine@idD > )\ SDIERITOMIGERE [C.3 O
DI SIBRIT] ZSBUTLESV,. SX2U—=Xnl+> )\« SDIiER1T%& Vector Engin
eMmFDAI\AS(CEMI DY —I)ILZHABLTVET, FlllE [{9ix C 2 /A S1RIT
Ziy—)L] ZBRUTIZS0,

RIGZEE
SX2U—=X@EF A2 /A SOEBRETIFICSRINIRELHNE (FEFRAZFDMHEEZ B DVe
ctor EnginemlF 1>/ \A SORIBEEHZUTICRUE T,

SXSU—-X@mFa>I\15 Vector Engined> /NS5
C_PROGINF VE_PROGINF
C_TRACEBACK VE_TRACEBACK
WIBRTERR

SX2U—=X@F > )1 SDILIBRTESR & Vector Engine@lF 1>/ 1 SDIAIRRTEZ DX
IERZUTFICRUET
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B.4.1 &

B

SX>VU—Xmi

aVNA35

Vector Engine

AIRAL5

b1 X

FSAX

~

~

B X

FIAA

~

~

_Bool

4

4

1

bool

4

1

char

signed char
unsigned

char

short
short int
unsigned
short
unsigined
short int

int

unsigned

int

long

long int
unsigned

long

unsigned
long int

long long
long long

int

unsigned
long long
unsigned
long long

int

float

double

long

double

16

16

16

16
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SX>U—XmlF Vector Engine
R4, a>I145 PG &)
i .8 PSAA b B4 X PSAAT b

float 8 4 8 4
_Complex
double 16 8 16 8
_Complex
long 32 16 32 16
double
_Complex
float 4 4 N NG
_Imaginary
double 8 8 NG AN
_Imaginary
long 16 16 NG AN}
double
_Imaginary
RA A 8 8 8 8
enum 4 4 4 4
Acol2Y (*1) (*2) (*1) (*3)
BisRE (*4) (*5) (*4) (*5)
HAAE
IS RE
EvhJas— | 4(*6) 4 (*6) (*7) (*7)
JLR

(*1) BHIDERY A XXBLHDER.
(*2) char BLDECH|D8F 16 /A b, char 22 DEHILSMIEHIBRD TS A A hER U,
(*3) BANEZRDTSA A hERAU,
(*4) T=IAIDYA XDEFHEICT —F A )\DT S A2 hDTzHDWRHD T A X
ZMBEUME, 22U, RGO ESE. RBOEEREID 2% <.

(*5) T=IAUINDT A A bIAXDEKREN. 4 )1 hORENHDIE,

(*6) int B(CHHEHT D,
(*7) Ev bT 1 —ILROB A0S A A MMIEEEOHARID)L—ILICHED,

- 159 -



f4#% B SX > U—XmFO>)\+A S DG

B.4.2 ERKEHANIO

BFDSX2 U —-X@ a2 )\ 1 SOEEBHNI0O(E. Vector Enginef@lF 1>/ S T(&
EEZINFEEA

4Rl

__ BUILTIN_ABS

_C99

_C99_COMPLEX
_C99LIB
_EXCEPTION_ENABLE
_FLOATO

_LONG64

_RESTRICT
_SIGNED_CHAR
_SIZE_T64

_ STDC_NO_THREADS_ _
SX

_SX
__SXCXX_EXTENSIONS
__ SXCXX_REVISION
_VECLIB
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C.1

T8 C >\ SHERT

AKEIT(Fsxf90/sxf03/sxcc/sxc++DA>)\A1 S5
TICERI DY —)LICDWLWTERBALE T,

ncdirconv

av R4
ncdirconv

g

J——

MT

ncdirconv [F 72321 [F714/)L | TaL2R]...

g&

BR

fFi% C O /)\ASHERTERY —)L

=Y —)

Znfort/ncc/nc++D 1> ) A S8R

V=T 7 A )UICEFENDsxfO0/sxf03/sxcc/sxc++D > ) A Si87/~{T%&nfort/ncc/nc
++DINA SI/RITICERUET, VAT 7AILOMDICT« LT NUZIBET

BZET, TDT A LI NIDRDISBRFERF DT 7 I EaF ESHTERTEET,

.¢ .i .h .C .cc .cpp .cp .cxx .c++ .ii .H .hh .hpp
.hp .hxx .h++ .tcc .F .FOR .FIN .FPP _.F90 .F95 .F03 .f
for .ftn .fpp .f90 .f95 .f03 .i90

ZFID I 7 A)UX [ Z7r/LE&.bak] EUTIRFSNEY .
sxf90/sxf03/sxcc/sxc++DIERITIEA TSI > DIEE(CK D, BIaEEXRLED., HiBR

LIZDTEET,

FFav
FFTars EiEA

-a, --append sxf90/sxf03/sxcc/sxc++D A )\ A SIERITEHIBRE T (C.
nfort/ncc/nc++D > \A SIERITZIEMUE T,

-d, --delete sxf90/sxf03/sxcc/sxc++ DA ) \A SIERITICHIET D
nfort/ncc/nc++ M2/ A SIERITHNEVGS.
sxf90/sxf03/sxcc/sxc++D A )\A SIERITEHIBRUE T .

-f, --force ANT7AIVDIRFZ2F TV I UERE A

-h, --help RO ROFMBAREEZHEHDUTETUET,

-0 77 1/ILE, HHT7AIBEEBELET, ANT7AILz8BEIEELIEE

--output Zr7/L %

-p, --preserve

& FE TALORMIEREELZEE, COBEFEREN
ECIN

sxf90/sxf03/sxcc/sxc++ DA ) \A SIRITICHIET S
nfort/ncc/nc++M > ) A SIERITHNEVSS.
sxf90/sxf03/sxcc/sxc++ MDA > )1 SERITZHIBR UE L A
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C.2

AT arvs EtEA
(BEEDEIF)
-q, -quiet J2I\ASERTOEBRICEAT AV E—EH O UFEEA.
-I, --recursive T4 LORNJERBICIEELREESE, BIFT0 LI NUEBIRH
(CEBUET. T4LOMNIDI DRIV O OEEBUE
g_o
-v, --version =23 ERZEHD U TR TUET,

HAAyE—
ERTEE UIESEonfort/ncc/nc++ TIERTHFRYR— hDIFE, EETS—H
HITROEER DA VE—2HDUET,

F7AINE: line IT&E Avt—o

TJr7AIV&  ART7AIL&A

TES : BRI D 7 A IILDITES

Aytz—=

e converted "SXF#ERIT to "VEA#E AT (Converted|Substitute)
OA)I\ASHERITEERUIZC EZ2RUET . SXEVEDT /A SIERITHEIZFDHEEE
ZRDIZA. "Converted" BN ENET . TRCAUTEIRWOD, (XEEFDHEREZE
DIF&(E"Substitute"NMHHENZET,

o "SXA#E7T is not supported [(Remained| Removed/Obsolescent)]
sxf90/sxf03/sxcc/sxc++D A )41 SIERITHVETIIHR— MU TULWVRWS EERUE
9. IREEFEDI /A SIBRITE"Remained" i EHENE T, BR— NFEDR
W) S#ER1T(E. "Removed/Obsolescent" M ENE T,

RAME
INRTOERHCHEINUTZEE(F0ER L. TS —MRELZESFOLNZRULET,
FEEHR

AOV> RHMEERADO—RK I 71L& /tmpTERR LET . CO—KI7 L. OANY>R
BT (CEEBNICHIBRENE T, —RI7ILZIER T D7« LU KU RIBZHTMP
DIRTEE CEZEY,

=K

BRITERY —)LOFERfIERUET. CCTE RIEBZHPATHIC/opt/nec/ve/binh%ENN
SNTWWBCEZRIIREUVET,
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02 )\ A SHERTICEIRUET,

$ cat sample.c
int func(int max)
{

int i;

int sum = 0;

#pragma cdir novector
for (i=0; i<max; i++) {
sum += i;
}

return sum;

$ ncdirconv sample. c

sample.c: line 6: converted 'novector’ to 'novector’ (Converted)

$ cat sample.c
int func(int max)
{

int i;

int sum = 0;

#pragma _NEC novector
for (i=0; i<max; i++) {
sum += i,
}

return sum,;

T4LIMN)ERRELI-GE
UFDXSRTa LI MUBHRELFT,
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dir/
I Makefile
I samplel.c
I sample2.c
L subdir/
F Makefile

L sample3. ¢

$ ncdirconv dir
dir/samplel.c: line 5: converted 'loopcnt=5" to ' loop_count(5)’ (Converted)

dir/sample2.c: line 16: converted 'nodep’ to 'ivdep’ (Substitute)

C DA, dirlB TFdsamplel.césample2. cHBIEIRERDE T, MakefilelFHERFH
BOCOEROMRINTT . £lew T LT RNIBETDI7Z7AILARRERDZ8H. BT
T+ L2 KNUsubdirfe FD T 7 1 )ILEEHIRIN T T,

$ ncdirconv -r dir

dir/sample2.c: line 5: converted 'nodep’ to ' ivdep (Substitute)
dir/samplel.c: line 16: converted ' loopcnt=5" to ' loop_count(5)’ (Converted)
dir/subdir/sample3.c: line 12: converted ' loopcnt=5" to ' loop_count(5)’ (Conv
erted)

BIFALORNIDIT7AIVEEDHTERUIZWGS(E, -rielBEELET. -rz2isEds
ETA LI MNIZBRNUET DRSO, I LI NIICHRT7AILEEH
SNBLICRADFT,

C.3 I\ ASEXRT
sxf90/sxf03/sxcc/sxc++MD ) \A SIERITEEHED I )\A SHERTEU T ITRUE
9., [ZH#1& | S (Remained)(FfFREEFEDI > /A S3ER1T. (Removed/Obsolesce
nt)(EFHR— UL/ A SIERITERUE T,

SXL—XM@Fav /15 itk
alias (Removed/Obsolescent)
alloc_on_vreg(identifier, n) vreg(identifier)
altcode dependency_test

loop_count_test
shortloop_reduction

altcode=dep dependency_test
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SXPY—XEItav 45 g
altcode=loopcnt loop_count_test
altcode=nodep nodependency_test
altcode=noshort noshortloop_reduction

altcode=short

noaltcode

assoc

noassoc
assume
noassume
atomic

cncall
collapse
compress
nocompress
concur
concur(by=m)
concur(for=n)
noconcur
data_prefetch
delinearize

nodelinearize

shortloop_reduction

nodependency_test
noloop_count_test
noshort_loop_reduction

assoc

noassoc

assume

noassume

atomic

cncall

collapse
(Removed/Obsolescent)
(Removed/Obsolescent)
concurrent
concurrent schedule(dynamic, m)
concurrent
noconcurrent
(Removed/Obsolescent)
(Removed/Obsolescent)

(Removed/Obsolescent)

divioop vwork

nodivioop novwork

expand unroll_complete
expand=n (Removed/Obsolescent)
noexpand nounroll

gthreorder gather_reorder
nogthreorder (Removed/Obsolescent)
iexpand(function) inline
noiexpand(function) noinline
inline(function) inline
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SX2 ) —XMtav 15

inline(function) complete
noinline(function)
inner

noinner

listvec

nolistvec
loop_eq
noloop_eq
loopchg
noloopchg
loopcnt=n

Istval

nolstval

move

nomove
nomovediv
neighbors
noneighbors
nexpand
noconflict(identifier)
nodep
on_adb(identifier)
outerunroll=n
noouterunroll
overlap
nooverlap
parallel for
parallel for private(identifier)
parallel sections
section
select(keyword)
shape

shortloop

itk
inline_complete
noinline
inner
noinner
list_vector

nolist_vector
(Removed/Obsolescent)
(Removed/Obsolescent)
interchange
nointerchange
loop_count(n)

Istval

nolstval

move_unsafe

nomove

move
(Removed/Obsolescent)
(Removed/Obsolescent)
inline_complete
(Removed/Obsolescent)
ivdep
(Removed/Obsolescent)
outerloop_unrolli(n)
noouterloop_unroll
(Removed/Obsolescent)
(Removed/Obsolescent)
parallel for

Parallel for private(identifier)
(Removed/Obsolescent)
(Removed/Obsolescent)
(Remained)
(Removed/Obsolescent)

shortloop
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Eik

skip

sparse
nosparse

split

nosplit

sync

nosync
threshold
nothreshold
traceback
unroll=n
nounroll
Vecthreshold
Vector
Novector
Verrchk
Noverrchk
Vichk

Novichk

Vob

Novob
vovertake(identifier)
Novovertake
Vprefetch
Novprefetch
vreg(identifier)
vwork=keyword

vworksz=n

(Removed/Obsolescent)
sparse

nosparse

(Remained)

(Remained)

(Remained)

nosync
(Removed/Obsolescent)
(Removed/Obsolescent)
(Remained)

unroll(n)

nounroll
vector_threshold(n)
vector

novector
verror_check
noverror_check
(Removed/Obsolescent)
(Removed/Obsolescent)
vob

novob

vovertake
novovertake
(Remained)
(Removed/Obsolescent)
vreg(identifier)
(Removed/Obsolescent)

(Removed/Obsolescent)

C.4 HBEFEH

o —a-pZEIBTE I B Esxf90/sxf03/sxcc/sxc++D > ) \A SIERIT

VRS (CESEN D ENE T,
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$ ncc -c sample.c
“sample.c”, line 6: warning: unrecognized #ipragma
#ipragma cdir novector

A

ncc: vec( 103): sample.c, line 8: Unvectorized loop

W —)LERITEF (CEHRID D 7 A ILIMRFESNE T, [ T7r/L£.bakl WFET DHAER
"bak"&"bak2"(CUR—ALL. FTLWLWIF7AI)LZ"bak"EUTRIFLET . T77LEE
BRASDFECREFINT T, BELESUTI7Z7AILZBIBRL T IZEUY,

RKY—=)LTEADT7AILDERZF TV I UEBFA. sxfO0/sxf03/sxcc/sxc++dDI>
A SIRITOERNE D TVWBESZ(FE UK B TERVNGENHDET,

ANT7AINDE 2RIy DU DT 7AILDGEF. 2RIy T U O%DIT 7L
NEFFENFET, RIFAD T777/LE.baklFBEDT 7 1 )LE U THERENE T,
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