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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
BFESilRL 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
26, INBSORIBEHZRTE VIR TEZHIAWZIEITERT ., BRIBEZER(E. O2/)\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
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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

o FREFHIBRZFERLEY XTI 7AILDOIZIA )L, U D(VE3DHFIAB]EE

- IEEE binaryl6fZ®cDI>/(A)L, U D

$ ncc a.c

- DbfloatiefexTcma> /)AL, US>

$ ncc -mfp16-format=bfloat a.c

s WED/N—3>032)\AS=ERLTIZ/AIL. UZD

$ /opt/nec/ve/bin/ncc-X X Xa.c XX NEai4SD/N\—2 3 0FS)
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1.3 095 LDRT
TOUSLERTITBEEOMEUTICRUET.
o JOOSLERT

$ . /a. out

« FAEIBVERIBELCTIOISLZEET

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

o« ANT7AIb. ATISAYZIELTEIT

$ ./a.out datal.in 10 (774 JLdatal. in, {E10Z AN)

« ANT7AIIZISFA LT NUTET

$ ./a.out < data2. in

« XLy REZEELTCHINTOT S LZERIT

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

o JO7 74 = (ngprof)DIEFH
O2I)AI)b. U OBEC-pgZIBEL. A2/I\1ILULIETOT S LA%'ETT D EHRERIE
FERN T 7 Jlgmon.outlCH N ENET . gmon.outZEngprof 1N > RTH#T. TR T
FFI,

$ ncc -pg a.c

$ . /a out

$ Is gmon. out

gmon. out

$ ngprof
(REEHRMARTEND)

1.4 ON>2 RS54 DEERR

OA2)\ASOORY RSA 2 OIEEEREUTDEESD T,
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nce [ I /WNrS1t7oa> | ZraL] ..
nc++ [ I /WNrSFTo3> | ZFra4L] ...

1.5 J2IASAT>3a>oiEE

o O2)\ASATZ I\ AT2()THmITTHEELEF I #HROI/\ASATZ 3>z
BEITDESE, ZETRYIODTEELET,

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

« J2I)IASREIT7AILEUTUTOIRFZBHMLET . TDMDILRF (. AT o

ND7AILELUTIRIONE T,
LR+ I 7AIViER!
.C i CY—XRTI7A)L
h CNYFIT7A)L
.C .cc .cpp .cp .cxx .cH++ i C++V—XT7AIL
H .hh .hpp .hp .hxx .h++ .tcc C++A\wHITF7A)L
.S s 72 ISYV-X

o J2IASATZa>ETFAIUE. AT ITF7AILCRIRT D ENTEET,
AT 3> IT7AIUE. DAINASORBKFICECIBEI DI /IASAT>3 > DT 7
AIIWEBESDIF7AILTY., AI\ASAT>3>. TJ7AILEORCRSA>ERAD
HMAITIEELE I, AT>3a>T70I)UE. BIEEHHOMEICSESESNIIR—LAT 1 LY
NUICERR LET

a1 S1ER A7>a>T71IV4A
ncc $HOME/.nccinit
nc++ $HOME/.nc++init




1.6 #includeTEDAFEFNDI I 71ILDY—F

1.7

%

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

$ cat "/.nccinit
-03 —finline—functions

$ ncc -v a.c

/opt/nec/ve/ | ibexec/ccom --- -03 -finline-functions ---

a.

C

#include <777/ E>THRDAFEND T 7AMILH S —F N335« LT MUDIBSEFLLTF
DEHBDTY, [/compat]iF-stdlib=compath BN THDEZTEBINETNET,

"s

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

#include "Z77/L E"TWMDIAFEFND T 7 AILIE VR I 7AIDH DT« LT

RUMSET—FENFET. ZDT+« LU MNJERAICH—FENET,

-I TEESNET LI KU

-B TIEE SN/« LU MUEBET® include[/compat]>« L~ kU

IRIBZ I NCC_INCLUDE_PATH CTiEE=N=T LU KV
-isystem TIEESNET « L hU[/compat]

Jopt/nec/ve/ncc//v—=32 & %/include[/compat]

/opt/nec/ve/include (-march=ve3 H"E®REZE. /opt/nec/ve3/include)
=12 U. -isysroot BMEESNTLD EE, -isysroot TIEESNTZT LI KNUET

@D include M—F=nNxE9,

SAIOSUDY—F

SATSUNY—F N5« LI NJDIEEEIUTOESDTY.

(1)
(2)
(3)
(4)

(5)
(6)

-L TEESNLET A LI KY

-B TEE=NZT A LUK

RIBZE NCC_LIBRARY_PATH TisEesN/z>+« Lo kU

Jopt/nec/ve/ncc//v— 322 F lib
(-march=ve3 H"ExhR &S, /opt/nec/ve3/ncc//V—=3>&E/lib)

RIBZ# VE_LIBRARY_PATH THEE=NZT« LT KU

/opt/nec/ve/lib/gcc (-march=ve3 H"EZh/xE=. /opt/nec/ve3/lib/gcc)
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(7) /opt/nec/ve/lib (-march=ve3 H"ER/XEE. /opt/nec/ve3/lib)

1.8 &EEH

1.8.1 EHANREROETER
SRR N RO OEER(ICA—/I\—DJ0O—. 7245 —J0—. PORE. BEE. &
WL BEESNMREULIEESTDUEBEICDWVWTHIALED,

(1) CORE
BEADOEB(CHVT. BENACODKRENMTONE LS, BERBRERECRDFET,
BEATRWEBR(CHSWTC, REASCODKREMTONTZEE, RN IERS EDER
K. BRSEOERADERFBRICADETT,
RIRZEVE_FPE_ENABLE(C“DIV'ZHE UL ESE, HINMNREL. IS—Avte—2
NMEETS—HACHNEINET .. RIBZLHVE_FPE_ENABLE(C"DIV ' ZE&TE LIAH D
fzeE CORBHIHIEELEEA.

(2) FENERA—/)(—-D0O—
EHE, BRFLIOER(CHSNT, A—/—JO-NWREELZESE. BEHNERSIEDORR
DEAEZ. BR5EDERANERERICADET,
RIBZ#VE_FPE_ENABLE(C"FOF"ZERELZEE, HIANREL. IS—Avtz—=
MEETS—EHICHNENET T, RIFEZLHVE_FPE_ENABLE(C"FOF"Z3%E L72H D
TEE FERNNERA—/I\-TJO0-FSIFEELFEA,

(3) EFENERIAH—-TJ0—
EHE, BREBOEE(CHBNT, 72F-JO0-MRELZES, CONEERRICR
NFEI,
RIBZHVE_FPE_ENABLE(C"FUF"ZERELIEEE. IS REL. IS—AvE—2
MEETS—HDICHAENET, RIBREZEVE_FPE_ENABLE(C"FUF"Z5%TE L3 D
feEE FEVINRSR A —-DJ0O-FIMNIEELE A

(4) HES
EHE, BRELIOER(CHSWVT, EEBNMRELL LS, BEEREAE. FE
NaN(Z/&hFEd,
RIRZHVE_FPE_ENABLE(C"INV'ZERELREEE. FISMNREL. IZ—Xvtz—2
MEETS—HAICHAENET ., RIBEZIVE_FPE_ENABLE(C"INV"ZF%TE LA D
reE EERMIMIRELFEA.



1.8.2

1.8.3

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

(5) HBEES
HREE, BERPEOEBICHNTC, BEEEMRELZESE, AOTTENEERER LD
9,
RIRZEVE_FPE_ENABLE(C"INE"ZERE LT EE, AISNDREEL, IS—AvtE—>
MEETS—HAICHENEINE T, RIFEZEHVE_FPE_ENABLE(C"INE"Z5E LIdh D
JeEE BERBIMNIEELEEA.

(6) T NLEBRITROEEHII
RO MU BDORITHR(CA—/N-TO—. 7> —-TJ0-5d\FIEORENMRELIE
SOEERRE. ANSHTOESEFRUTI, L. —DDART MLEBOERITHIC
BHREOEBHNNRET D EETE, HFMIIBIUNRELEZEA

BEINTRDDESE
CTOUSLTIE HEHINIRIZEEITDZEICKD, EEHNEERCHNZRESE
DMESIHEFHHTETET .
RIRZYVE_FPE_ENABLE(CX D, HEHNVY AT ZZEETETEI, RITELVE_FPE_E

NABLEDIEETI(E. EDOEBEHINVERESEDINZIBELET.
/]

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

SFENNI R A —) =T O—F(FOF) & CORER(DIV) (ChINZRESE DL D(C. EHHIG
NARADZZEBELET.

ML —R\y DiiEE & DiE
BEONYROZZEEL, EEINZRESEDZET. —R)\y OHEETHISMFELERE
Fheaa([CRETEET,
ol

$ 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 be low_ below.c:3
[ 1] 0x600018001168 out_ out.c:3

[ 2] 0x600020001168 watch_ watch.c:3
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[ 3] 0x600010001168 hey_ hey.c:3
[ 4] 0x60000001cab8 MAIN__ ovf.c:b

T (dbelow.caD31TE{FHATDIivide by zeroDFINMFEELIZC EHNHOHINDET,

1.8.4 HWEHNAIRAVZEET D LETDIRFEHR
BEANT A ODEE(FBEHENSHFTHUTWDSRTLASA IS URRICEEREINE
T, U2 T SRFTALASATSUBHCTREZSREDEBHNMDIRELIZEEE, T
S—RETDIENGDFT,



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.

ol

$ 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++OI\ASHh BRI DBVERDT7 > ITSHEIVI > HET—F 927 LI KNU%E
BELFT., BHIEETDLSET0O0CC)TRUI>DTEELEFEY, ELCEELET AL
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 KNIZEBINUET ., BEIEEI D &= (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—FURWESIGRELE T,

i

$ 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. BEZHRELRNE
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& 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
REAITIEELE T, "B"(JNA b)), "K'(FO/NA b)) "M(RXF)NA B) "G "(FAH/INA )
ZHAIEUTIEEIDCENTEFT, BZHELRNESE, BRLY RIMERATDIRYY
DHARFAATII A BERDFET,
/]

$ export OMP_STACKSIZE=1G

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

$ export OMP_TOOL=enabled

OMP_TOOL_LIBRARIES / VE_OMP_TOOL_LIBRARIES
OMPT interfaceBEDT=HDEINU > IS4 TS URIBELE Y., BEIEEI D ES(FO0
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.
i

$ export VE_ADVANCEOFF=YES

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

DIV

- 11 -




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
doubleZ!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
TOJ S LAETEINS VE/—FEBZIEELET .

VE_PROGINF
“YES". FIzlE. "DETAIL'DSRESNTND EE. TOTSLDFRITRTRICRELS —H
ACTOTS LERTERBRNENSNET . TOT S AFITRTIBROFME(CDOVTE TP
ROGINF/FTRACE 1—H—XH K] Z8RU 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
i

$ 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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F/=. O ) AILEFE Y > OBk (C-traceback=verboseZi5FE U TIERR LTz OO0 S LADE
1TEF(C, IBIEZHVE_TRACEBACK(Z"VERBOSE"#¥§TE9DE. J7AILEITESIER

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
RISZTEIVE_TRACEBACK(C T hL—XR/\y JIEHRZE N T DRIC. hL—XR)Vy TIEIHROD
FIROEZFZELET . EEZEELRVVGER. S0MRESNETT. CORBERICOZS
EUHBE. ERRULERDET,
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38 I2)\AS5AT>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>
BESHbEEE HIE T Db )\ 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>
FINWIHEYR— NI BATZST ORI 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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g38 )45 AT>3>

3.1

s TALOUKNIUATZ I
A2\ ASSRFTLAZBHRIT DAV R, USH SRFINAYSIT7AIL. 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\,

-stdlib=/ibrary-name
C/C++DERF LNV, SATSUELTERITDSAISURIEET D, IBECTED
SATSURMT TS,
compat
NEC Compat C++iZ#ES /TS URFERT D,
(NEC Compat C++1Z#ESA TS UA >R h—)LEFDELE(E)
libc++
libc++ZfERAT D, (LELUIDEEDEIELE)
-X language
J7AIIDEBOEEZIEE T Do CDATS I ET 7 1) ERF(ICHD BENRERIRKD
BEEIND. FKE. OV RSA > EDZDATE 3> (CHEL (B ULRD-xIHNIEE
NET)IRTDI7AILICERAETND. languagelCIEE CEBEBOIEAIUT TH
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3.2

38 I2)\AS5AT>3>

Do
C
CY—XT7I)LELTOVIRAILT B,
c++
C++V—XRI7AI)LELTOAIAILT B,
assembler
TEISY-RIT7AIILELTIZETILT D,
assembler-with-cpp
JUZOvAL. JUJOCRENZIT7AI)IV 27> TILT D,

@file-name
OAINASAT S 3> %file-name TIBESNIZE T 7 AL S5HAD . StdHAATE >
INASAT 3> E. @file-nameziEEUIEAIE(ICIHEASIND,

=iBE - RO MUEAT >3 >
-0[n]
RE{ELAN)U(N)ZIBTET D. NICIEETETDEIIUTTHD.

4
C/C++ Stz &M UcaIfERZ M DR ARDEREL - BEINT NUUEZERT
Do

BEWERZSREBNL - BBINT MNUE. BXU FEIL-TORBILZERT .

BIfEAZ4 SREL - BEINT MNUEZERT 5. (BIEE)

BIERZHDIRVWREL - BEINT NUEZERT D,

mE(t. BEINRYT MNUE. Wb, >S5+ > REAZER U,

-fargument-alias
SIENABEWNC. £zE FBIATZ IO MMDIA U ATHD EREL TREIL - B
BRI MUEZER T D. (BIEE)

-fargument-noalias
BIAEWNC, FE FEBFAATZ IO MMDIAUFTITRVWEARE L TRE(L - B
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g38 )45 AT>3>

EBNT NULZERY D,

-f[no-]associative-math
EEIEFOEEZ A SRE(L - BEINND NUEZERT B[ LRL]. -fno-associative-
mathZziEFE LU &S, -fmatrix-multiply (C K DITFIRBEDSERIANRT ML+ TS U
H UANDZEHRZITOIEN,
(BXE(E: -fassociative-math)

-f[no-]aggressive-associative-math

KDHUSHRBIRFOZEZHSHEEL - BEIND NULZERY B[ LN,

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

-f[no-]check-noexcept-violation
C++DnoexceptiBEZIER U TCVWBINWDEITHFF T v IOZBEMCITBI[LIAV]. RAT
S 3B TRVNEE. noexceptiBEZIER U THstd: :terminateB8# (I U EN
97005 LADOETZEMIET Do
(BfE{E: -fno-check-noexcept-violation)
-f[no-]cse-after-vectorization
R MUEE(ICEIERHIBFROSRECZEA T D[ LRV ],
(BFEfE: -fno-cse-after-vectorization)
-f[no-]fast-math
RO NUEENTEIL—THTIARSER/ -3 > ORFEEBEEFERIT DL,
(BIE(E: -ffast-math)
-f[no-]fast-math-check
AN TER/I\—= 3 > DOEFREDE| #DBEDEF Z ZTIF (CIRE I B[ LA,
(BXEfE: -fno-fast-math-check)
-f[no-Jignore-induction-variable-overflow
RE(LEITDIEDICA A DS I VEROA—/)\—TJO—-=2FRI B[ LRV,
(BXZEfE: -fno-ignore-induction-variable-overflow)
-f[no-]ignore-volatile
volatilefii7Z R 9 B[ LiaLV]. (BIEME: -fno-ignore-volatile)
-fivdep
IARTDIL—F(CivdepiERITEIETET Do

-fivdep-omp-worksharing-loop

- 18 -



38 I2)\AS5AT>3>

OpenMPHEEE (C K DB =Nz)L—T (Civdepis~iT&IETE T . Z/ZL. safelen. s
imdlen@DIEE Nesimd M EESNTZIL—T &R <,

-f[no-]loop-collapse
ZE)—TD—EtZHF T B[ LR, -0n (n=2,3,4)DBENTRIFTNUIIRSIRN,
(BXE(E: -fno-loop-collapse)

-floop-count=n
BRUICE>IERE(bZITD e, O I\AIL(ICERUBZEE TERWIIL—T D
RUEZNLBIERET D. (BIEfE: -floop-count=5000)

-f[no-]loop-fusion
IL—TREZHF T B[ LA, -0n (n=2,3,4)"BRI TIRIITNIEIRSIRN,
(BXEfE: -fno-loop-fusion)

-f[no-]loop-interchange
=T ANBZ ZFFR] I B[ LR ]. -0n (n=2,3,4)D BN TRIFNEZRSIRN,
(BXEfE: -fno-loop-interchange)

-f[no-]loop-normalize
=T DIEREEHFTTB[LRAW], CDEE, OI2/IAS(E IL—T DR UEHNIL—
THRETEESNRVWEARET B, (BIEME: -fno-loop-normalize)
-f[no-]loop-split
RAE DI LRI TDIL—TBEIZHFEI I B[ LIAL]. -0On (n=2,3,4)ME2TRIFNIX
IR57R0, (BEEfE: -fno-loop-split)
-f[no-]loop-strip-mine
IW—TZANIYITIRAZD%ZF D[ LIRN]. -0n (n=2,3,4) "B TRIFTNIERS
X0\, (BIXEfE: -fno-loop-strip-mine)
-f[no-]loop-unroll
IW—=T7>0-YU>0%Fa B[ LA, -0n (n=2,3,4) B TRITNFIRSIR,
(BXZEfE: -floop-unroll)
-floop-unroll-complete=m
=T OEBR UBNER T O I\AILFICEETEMRIUT THD EE. ZDIL—TD)L
—TRE(Z&/IL—T7>0-YU>0)=H89 D, -0n (n=2,3,4)" B TRIFTNIEIRS
20\, (BXIEME: -floop-unroll-complete=4)
& Bl&aAT< 3> & UT-floop-unroll-completely=m&EHETE 3,
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g38 )45 AT>3>

-floop-unroll-max-times=n
RAV>O-ILESENRETD. RATS a>AEsTchruneEE. 2/ S (EER
7> O— )Lz HENI(TRE T D

-f[no-]Jmatrix-multiply
THEDERIEND BILSA TS UEH UADOERZEFE B[ LA, -0On (n=2,3,
4). HD. -fassociative-mathH B TRITNUIIRSIRUN,
(BEEfE: -fno-matrix-multiply)

-f[no-]Jmove-loop-invariants
EETDORERDIL—THADEENZFFR] T B[ LR,

(BXEfE: -fmove-loop-invariants)
-f[no-]Jmove-loop-invariants-if
=T ARZEDIFEEDI L — THADEENZFHFBI T D[ LR ], -0On (n=2,3,4)""BWT
RITNIEIRSIR, (BEIEfE: -fno-move-loop-invariants-if)
-f[no-]Jmove-loop-invariants-unsafe
BWERZEMADAIREMDH D I— RDIL—TH\DBE ZFI T D[ LRV ]. BIVERZM#EDS
AJEEHDH D I— ROFIFLTDES D,
. BRE
o 1NA b FzlE 2/)A bOERIEEHENADAED SR
(BFE{E: -fno-move-loop-invariants-unsafe)
-f[no-]Jmove-nested-loop-invariants-outer
Z&E)—THOARZERDIMUIL—TN\DEE ZHFRI T D[ LRV, COATa>hig
EenfzeaE, FEREHL-THCEEHEIND,
(BIE(E: -fmove-nested-loop-invariants-outer)
-fnaked-ivdep
#pragma ivdepZz#pragma _NEC ivdep& U TS,
-fnamed-alias
A ADIERENTA V7 XZ2EDEREL TiEL - BEINRD NUELZERT D,
-fnamed-noalias
IRA ADIBRENDNTA VTV AZEZRWERE L TREL - BEINRD NUEZERT
3. (BAEME)

-f[no-Jouterloop-unroll
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38 I2)\AS5AT>3>

SMIL—T D7>0O—-U>0%HFIT B[ LRV -0n (n=2,3,4)EHTRITNERS
72\, (BEIEfE: -fno-outerloop-unroll)
-fouterloop-unroll-max-size=n

SMUL—T77>O0-YU 2T DRRETDIL—TDRATA XZNET B,

(BiEfE: -fouterloop-unroll-max-size=4)

-fouterloop-unroll-max-times=n
AMAL—T DEK D7 > O— )V ZENER EF De NIF2DONREZTHETRITNUIIRSA, K
AT 3B TRVNESE, O/ S(EEYRY)7 > O—) L= BEIMNISRE S B,
-f[no-]precise-math
pow(3C). powf(3C)DNRT NUEEICHNT, NEFEH(exponent) "EEEUETHD &=
DIt ERBERBOIASRETILTUXLEERT B LAV, HEREESE3N. 5t
BRE(HMETID. (BIEE: -fno-precise-math)
-f[no-]Jreciprocal-math
“X/y"D"x * (1/y)'"\DEBZEFHFE] T B[ LR, (BIE(E: -freciprocal-math)
-f[no-]Jreplace-loop-equation
IW—THERUEMSD =] & [==] & [<=]. FE >=] ([CEBRIB[LRRAL],
(BIE(E: -fno-replace-loop-equation)
-f[no-]strict-aliasing
IR TDERELICBVWTEBRIEDOI AU IRAZEBIZUTVWDERET DS &%=
] g B LIRV]. (BIEfE: -fstrict-aliasing)
AKATZ 3 >HBTRNESE, J2) A SEBMENTERUT DS TDRD—DT
BDERET Do
o AT U DEBRDEEMET DE
o ATZ1U bDOEBRDEEMET D EHMBISNDE
o AT U MDRBROEEMIETDRBHD. Fzldk, FHRUDE
o AT U MDEBRDEEMIETDEHMBIESNDFHFEHD. Field, [FERUDE
o BIRDEID—D%Z A /NICEOEMMAK. HAK (BIRIICEMAK. HARKCEEFNDA
INEED)
s NFEB
-fthis-pointer-alias
this/R1 >IN ITAUFREEDEREL TREIL - BEIND NUtZERYT 2.
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g38 )45 AT>3>

-fthis-pointer-noalias
this/R1 >N ITA U7 AEEZRVWERE LU TREIL - BEIND NUEZERT . (BF
E1E)

-m[no-]conditional-index-test
conditional index testingD&E{LZEAT D[ LIALV].

(BXEE: -mno-conditional-index-test)

-m[no-]list-vector
B —D3RARF Z 5 DE—EIN AR EADICIRN DA DART N UEZEHFE] T D
[L7RUN],

(BXZEfE: -mno-list-vector)

-mretain-keyword
BSEHI(CLLC(Last-Level Cache)llfR#F9 BE5. E£/zlE. RAHADRIT NLAEUT
DT ADIEEZEIETET D. keyword(TIEETEDIAEI 7 OTCADEHEIILITTH D,

all

INRTORT NILAEVUTZ IR, (BEEE)
list-vector

IEREERFZE DRI NULAEV 7 IR,
none

BIEE (HETE LIR0,

-msched-keyword
RDIMAREZ DL ANR)ILEIETET D, keyword TIETE CTE D m DI ARHEX LN LIEELTF
THD,

none
NI & uy SV AR
insns
BEARTOVIRNTOGREDILANBI %17,
block
BEART OV IRNTOGRDILARRZ #2175, -msched-insnsk Dap Dl AR % iE
B9 3&R%ZL< U, KD@ACHhsarlNBEz 3, (BIEE)

interblock
BEARTOvoZXEN > THRDLARBI ZITD,
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38 I2)\AS5AT>3>

-m[no-]vector
BEIRT MU bZzERT B[ Liau]. (BTEE: -mvector)

-m[no-]vector-advance-gather
NI N VRESBZIL—TAERDFIA (BB T D[ LIAW], BIACBEMI DI EICEKD.
BEOEEGDREEA NSy T, FERMZERBTETIZENGD,
(BXE{E: -mvector-advance-gather)

-mvector-advance-gather-limit=n
A5 (CRBEN T DT N VIEGTOELED L REEET D,

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

-mvector-assignment-threshold=n
n)\A MU EDREEDIS R, #BER. HRAEOKRAZART MLSBTTITD.

(BIEfE: -mvector-assignment-threshold=64)

-m[no-]vector-dependency-test
KFRMZROHIEZ AWZRHEART N UEZER T D[ LR, -0n (n=2,3,4)h"B31T&
TNER5RR0. (BEE(E: -mvector-dependency-test)

-m[no-]vector-floating-divide-instruction
R NUEFBVNERBRECH VT, RO NLEB/NERBREDZERAITD[LIRN],. E
RAURBWEE, FEENSTZRANTART NUZEVNERBRE T D,
(BXZEfE: -mno-vector-floating-divide-instruction)
-m[no-]vector-fma
RO NEIER S OERZFFE] I3[ LIRL]. (BAEME: -mvector-fma)
-m[no]vector-intrinsic-check
NI MUESNIZEBD D SIFUE SNz #F BE DB 1 BB DEFZ 1T (CIRE I D
[LIRU]. (BEIE{E: -mno-vector-intrinsic-check)
AFEBEDIR EIRDHFELSUTDESD,
acos. acosh. asin. atan. atan2. atanh. cos. cosh. cotan. exp. expl0. exp2.

expml. 1ogl0. log2. log. pow. sin. sinh. sqgrt. tan. tanh

-m[no-]vector-iteration
RO NVEHER S B OERZEFRI D[ UL ], (BEIEE: -mvector-iteration)

-m[no-]vector-iteration-unsafe
ERAEZHED ZENHDDINT NUEHER e B DOERZHFRI I D[ LA,

(BXZEfE: -mvector-iteration-unsafe)

- 23 -



g38 )45 AT>3>

-m[no-]vector-loop-count-test
IL—T DR UEHIEZ WM RT N UEEER T B[ LWL, -0n (n=2,3,4)h'8
MTRIFNERSRV. (BEESE: -mno-vector-loop-count-test)

-m[no-]vector-low-precise-divide-function
BEABE DD N VZEVNSREFREZERIT D[ LAV ], BEBERELEER U TEERCUL
HBEN3IN., BREFEROBREENCERIEY RDBRENSENDIZENDD.

(BXZEfE: -mno-vector-low-precise-divide-function)

-m[no-]vector-merge-conditional
THENE(G. ELSE IFEi. ELSEEIDNRT NLO—REXARFZRY—TTDEZHFTD
[L7RUN],

(BFZE{E: -mno-vector-merge-conditional)

-m[no-]vector-neighbors
%7 O A D&t ZFrI 3 B [FFe] Lidl Y], (BEEfE: -mno-vector-neighbors)
-mvector-neighbors(d-march=ve3h\Gxhix & EFHETE 3,

-m[no-]vector-packed
I\ RRD MU DERZHFR I3[ LRV, (BIFEfE: -mno-vector-packed)

-m[no-]vector-power-to-explog
R MUtENTz)L—T R dDpow(R1,R2) DU UZEexp(R2*log(R1)) DU U(CE
MR B EZHFR T B[ LRV, powf(30)(ICx U TERBROREBIEAERA NS, po
w(3C). powf(3C) TEtE UIEBAICHANTESRREISIEHEINDIN. STEEENREL
NILTEDDZENHDD.

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

-m[no-]vector-power-to-sqrt
R NUbENTz)L—T R dDpow(R1,R2)DIFEVHE UICHULT. R2ODIEN'0.5. F/z(E.
1.0/3.0/x EDHFRIIMBED E . pow(3C)DMFEUH UZsqrt(3C). cbrt(3C) &R UzET
BICESMR DI 7T B[ LRV ], powf(3C)(Cx U CERBROERE(LHAERA SN
Do sqrt(3C). cbrt(3C)ZEARAULIZETEDESE. pow(3C). powf(3C) TETR LTTIZAIC
PERTEITRRB (SRS DN, STERENRELNILTENDDZENSD.

(BXEE: -mvector-power-to-sqrt)

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

-m[no-]vector-shortloop-reduction
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VS0 3 EBZESUIL—TICENTIL—TORR UBHIEZRWZRENRT MUz
BATB[LIRW]. -0On (n=2,3,4) BB TRITNFIRSEN,

(BXE{E: -mno-vector-shortloop-reduction)

-m[no-]vector-sqgrt-instruction
NRT MLSQRTICHEWNT. RT MLSQRTarBZERAT D[ LRV ], FERAULRWES, 3%
IESE B ZAVTARY NLSQRTEET B,

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

-mvector-threshold=n
NI MUEDIRE T D/ IMERUE(N)ZEIEE T D,
(BXZEME: -mvector-threshold=5)

-mwork-vector-kind=none
NI NULOL—TDENC K BRT ML) ZEFa] Ui,

WSUEADT >3 >

-fopenmp
OpenMPHEEZ{FERE I D, -pthread (FEEM (CBR E/2D.

-fopenmp-tools
OMPT interfacetéfEzEH I D, (BIEfE: -fno-openmp-tools)

-m[no-]create-threads-at-startup
RYICEITESNBParallel ) —=3> ., Field, WH)IL—TORIARFIC. OpenMP - BE)
MHMEDIZHD ALY R4 T D[ LIk, BIEMETE. T0O00 5 AOERITHIAK (T4
9 %, -mno-create-threads-at-startupzigiE 9 3 &=, -static-nec. F/z(d. -
staticziEEL TS ZEL\, (BIEfE: -mcreate-threads-at-startup)

-mparallel
BEh5{bz @AY 5. -pthread (FIEENICEN ERD.

-mparallel-innerloop
AL — T D5 % 3R 9B,

-m[no-]parallel-omp-routine
-fopenmp &-mparallelER (CIEE SNz EE. OpenMPT « L U7« JZ ST EEK
ZBHENSET D[ LIRL]. (BEEfE: -mparallel-omp-routine)

-mparallel-outerloop-strip-mine
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3.4

ML —T XA NI TRAZ2 I TRONDZEIL—T D5 =R I 5.

-mparallel-sections
b= nzzo> 3> 0&Ek=ZiFa 3 D,

-mparallel-threshold=n
BEndtE @AY D)L — T ZRIRT IBEDO LS LMBE(N)ZIBET D.
LEWMBEU EOEESEEFDIL—T (CEENSIEZEEA T D,
(BXZEfE: -mparallel-threshold=2000)

-mschedule-dynamic
-mschedule-runtime
-mschedule-static
-mschedule-chunk-size=n
OpenMPillizl{t, BENFHEICHULT. scheduleBliCED ALY RO 31—V > J%E
Bl B XDIBEMTONRO D IEIBEDAT 1 — U IRl DA XZBET .
-pthread
pthreadS5 1 IS UZRAWZYILF ALY ROBYIR— hZB[ER](CT D,

A12OSAVBAATSa>
-f[no-]inline
A2 EEBDA > S U REAZITDO[ITHIRN]. (BEEE: -finline)
-f[no-Jinline-abort-at-error
H—FH{RDY—X T 7 A I)ILNTERSNIZFHRDOEMCKREUIZER. O /)\AI)LZET
93, -fno-inline-abort-at-error’E%/a&E. TS—DHo>eI7 I Z20—F&
9. J2)\AI)L %z T D. (BIEfE: -fno-inline-abort-at-error)
-f[no-Jinline-attribute
A2 SAEEXOBACA S SAVEETD. D2/ AILEEMNERCELRD &
NHI3DTERI D&,
(BFEfE: -finline-attribute)
-f[no-]inline-copy-arguments
BE) >S5 REITIEBOESIHOIE 24T B[ LRV ], JE—ZER LR
EE. BEBOEEIHENMIE T DESIMICESTIRI SND.

(BXZEfE: -finline-copy-arguments)

-finline-directory= 7L 2rU&
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A2SACERTIEREY —FIBEE BESNETALIRNIICHDIINRNTDOY —
RI7AINET—FI 5. BEEEID LSOO () THY>TEET .

-fno-inline-directory= 7L 2, %&
A SAVERATIENET —FIDEE, BESNET A LI RNIICHDIIRNTDY —
AT7AINZEZT—F UL\, BEIEEI D EE(CIO () TXYI>TIEET D. -finline
-file. F/z(&. -finline-directory CH—FWRERD LY —RX T 7 A )LZ2T—F LIRL)
ESEET D,

-finline-file= X Z#4/
A2SACRATIEEZ —FITDESE, BESNEY R IT7 I =ZET—FFD, &
HIEEITDESCOO>()TXU>TEET D, allhMEESNcEE, AN RS>
TEESNZOD)AILHRDIRTOYV AT 7AILEHT—FTF 3,

-fno-inline-file= X%y
A2SAVERRAT IR ET—FIDEE, BESNEY A T7A)L2T—F LI,
BHIEEIDLS(COO>() T > THEET D. -finline-file. F/z(Z. -finline-dir
ectory CTH—FHREO YV —RX T 7AI)LZ T —F UIRRWESIEET Do

-finline-functions
BE> S > REEEHRIT D,

-finline-loop-test=keyword
fors. whileX. do-whileXD#JHAET. &4, BARSIRNDEEITOE Uz B ED
ATAURADHRET D, UTDkeyword TR E T DELDIERZIEET D,
no
IR TOREEZTRE LR,

operator
FA—=)\—0O— RSNTEEF(CHHE T DE. SI8ERFITIRV \pure/RBIREIRET
B,

all

IARTOERZENRET D, (BIEE)

-finline-max-depth=n
BE( > S0 REITDIEBDORSZIEET D. (BIEE: -finline-max-depth=2)

-finline-max-function-size=n
BE 1> S ERIBEMORES(BAROFHESEDE)ZIBTEIT D,

(BXEfE: -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] £33, (BIEME: -finline-max-times=20)

-f[no-]inline-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 J7AILATHRZEETCETD,

-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
BRI — REEKT D,

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

-march=kind
A=Y ROV —FFOF v =ZIBET D. kindlTIEETEZDEIIUTTH S,

vel
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VEILETERITTEDIATZ T U MZERT D, (BIEE)
ve3
VE3LUTERITTCEDIATZ T U MZERT .
(VE3@IFIC1 > R b=)LUTz & E(E-march=ve3Hh'BIEIETH D, )

-mfp16-format=kind
FHREZENAROERZIEET D. kind[TIEETEDEFUATTHSD. -march=ve3H
REFDHEE TE Do
none
FHREFHNAROERZEE UV, (BIEME)
ieee
IEEE binary16/eXZEH Y 3. (-march=ve3B3FDELEE)
bfloat
bfloat16fER = fEAT 5.

-p
-pg
JO7 74 Z1E#HR(ngprof) 2B NITBIATZT ORI 7AIL. EITIT7AIVEZERT D,

-[no-]proginf
PROGINFHEBERIDEIT I 7 1 ILZERK T D[ LIALY]. (BIEfE: -proginf)

3.6 FNNVIOAT>3>
-9
DWARFI # —Xv hTF/\y I IEHRZEK T D, -g& EE(C-01. -02, -03, Ffz(3-
O47ZIBELILEE. REEDOFETT /\VIIBHRO—ENREECIRD ZENG D,
-minit-stack=value
EITRF(CR AW D (CEID T DMBIBZIEE SNIAETHIEIE T D, valuelTIEETEDME
(FEATFTHD.
no
HEME U720,
zero
o(ZO)THEME T B,
nan

doubleZYdDQuiet NaN(Ox7fffffff7fffffff) THIHAL T D,
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nanf
floatBYDQuiet NaN(Ox7fffffff) THIH{L T B,
snan
doubleZidSignaling NaN(0x7ff4000000000000) THIHEALT B,
shanf
floatB2dSignaling NaN(0x7fa00000) THIEAE T B,
runtime
RIRZEIVE_INIT_STACKI(CFEE SNIAETHIEAE T D,
OXXXXX
BRA16HTD16EL TIRESNIAE CTHIHAME T D, F8E NIZENBHILL ED163EZLT
HdEE. 8/\A MEMATHIHAE T D, EDTRVWES(F4/\A REAITHIHMET D,

-traceback[=verbose]
TR (CIRIBZEVE_TRACEBACKA Y henTlhd &&E. -\ JIEHRZ L
NIBATZTORT7AIL. ETIT7AIVZERT Do
verboseZiEELZHE. L —XR/I\yIBIHRZLENTDIERIC. T7AILEPITESIER
RN T DIZHDBEREEMUIEATZ IO NT7AIL. ETIT7 ) Z2ERTD. bl
— 2\ OIEHRZHNTDRIC. CNSDIEREHENTDEHICIE. EITRICIRIEEHVE
_TRACEBACK=VERBOSEZIEF 9 dWNENHD.

SEERBEIEATS 3>

C EEERHIH
-fno-allow-keyword-macros
WHVEBF—T— R TERSNDIVIOGFFE LA,
-fgnu89-inline
GCCHLRDGNUBIDIL—)LICUTEN > THA > 51 > BBOBEBERZ LT D,
-f[no-]Jrestrict

restrictzZCEEDF—J— RE U TS [F7R0]. (BIEME: -frestrict)
e CEEELCH+HEECHEMENRILD. C++EECOIEEE-fno-restrict TH 3.

!

-fsigned-char | -funsigned-char
chartEE&nN/z=—%%signed char. Z/z(d. unsigned char& #7329,
(BXEfE: -fsigned-char)

-std=standard
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CEBARZTIEE T D. standard& UTIEE TCE 3+ —TJ— RI{Egnu89. gnu99. gnul
1. €99, cllDL\INHTHD. (BIEfE: -std=gnull)

-traditional
K&R CEEBMHRICLIEN > TCY—-XRXT7AI)ILZ2T)TOTRT D, ~-ECRFICIEELR
TNUFRSRN,

-traditional-cpp
K&R CEFZBMLHRICUIZN > TCY—-RIT7MILZ2TUTOERT 3.

-trigraphs
X FREDERZHFA T D,

C++SEEMARBIE

-fdefer-inline-template-instantiation
A2 SAEET T — bDA 2RI b Z BT LB TITHOT . @)y =
SOICEEALTIT D, (BIEE)

-fno-defer-inline-template-instantiation
A2 SAVEET T — hDA 2RI 2= EEMTE UAIE TIT D,

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

-f[no-]exceptions
C++BISMLIREEDERZBNC T D[EINCT D], (BIEME: -fexceptions)

-fext-numeric-literals
HIO4wvOX 1 i J jZEDEHRZ. ERBEEHRE LTRSS,
(-std=gnu++11, -std=gnu++14. -std=gnu++170OWITNHINDEINTH D E=DEL
E1E)

-fno-ext-numeric-literals
BI4wOX 1 i J jZ2EDEHLZE. I-YEEYTIILELTRD,
(-std=c++11. c++14, c++17. c++20DW\\ITNHIHENTHD & ZTDREEE)
-ffor-scope
forX DY CEESNET —F DRI - T DEFEZforX TEHRSIND AT (CT
3. (BtEE)

-fno-for-scope
forsX DAL CEE SNTET —F DA —T D& HE%ZforXDiE 3 270w IEEMD R
j _j(:§_5o
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-fimplicit-include
F2TL—bhEANYAITF7AILTEE L. V—RIF7AILTEELTWNDESE, ANVH T
7 1ILERIUARIDY —RX T 7 1)L ZEECE DAL,
-f[no-]Jrestrict
restrictzZC++S8B8DF—TJ— REUTIRS[IRD/R]. (BIFE(E: -fno-restrict)
& CSEBLC++EBTHTMENERD. CEECOEIEMEE-frestrict TH D,

-f[no-]rtti
E1TRRETE(Run-Time Type Identification)=FH9I B[ L/AU]. (BETEME: -frtti)

-ftemplate-depth=n
DT> TL— DAV REIST—2 3> ORAEHNEIBET D, BHIRCHFEN(CA
SAIUST—RENTUERD CEZBTDIEHICERT D, nlCIEETEDEF0~102
4THD. nlCOZIBELIZEE, BFIRICAZRAYZSZT— KD,
(BIE(E: -ftemplate-depth=256)

-std=standard
CH+SEEBMARZIEET D, standardE U THEETEDF—J— RlEgnu++11. gnu++1
4, gnu++17. gnu++20. c++11. c++14. c++17. c++20DV\ITNHTH B,
(BXEfE: -std=gnu++14)

3.8 Xvt—AT>3>
-Walli

IR TCDEELANILDSCEZHIA Y -2 5.

-Wcomment
/¥ ¥ X RORBBIC /* BB ETEEAVE—E2HNT B,

-Werror
INRTOESINILDSGEZM AV -2 TS —&E U TRS,

-Wno-div-by-zero
O )AIVES (SR T 3B BT OBREDZESEA v Z—ZET D,

-Wunknown-pragma
O )\ASHRE TSRV #pragmazigi Uic & & EEXv -7 NI 5.

-Wunused
-Wunused-variable&E U,
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-Wunused-but-set-parameter
RESNDINKERADIREIZCRHTIEEA v 72K NI D,
-Wunused-but-set-variable
RESNDINKERDOO—NDILERICEHITIEEA Y E—>EHNT D,
-Wunused-parameter
KEADIRSIZCAATIEEA Vv EZ—>ZH DT D,
-Wunused-value
STERENMEDNRVWRICEATIESEA Y E—>F2HNT B,
-Wunused-variable
KEADO—HILEL. BRICEITIESEAVE—>72HNT D,
-fdiag-inline=n
Bl >S50 CRRAICEATIZMAVvEZ—DLANINZIBET D, (0: ALKV, 1:
BELAN)L, 2: FlELAIL) (BIEfE: -fdiag-inline=1)
-fdiag-parallel=n
BHENFHEICRT M A Y Z—DLAN)nZIBET D, (00 HAURKR, 1 @EL
N)b, 20 FEHLANIL) (BEEfE: -fdiag-parallel=1)
-fdiag-vector=n
RO BMUBICEETBZIIAY Z—DLAN)nZIBET D (0: HAOULRKRL, 1 @EL
N)b, 20 EFEHLANIL) (BEEfE: -fdiag-vector=1)
-fdiag-system-header
SRAFTLNYES T 7 A )R TEESNICRERICH T IRBICEZH AV -2 H T B,
-pedantic
HEREZBARICH U TCEFAVE—>ZENT D,
-pedantic-errors
RS FBARRCH U TGN IS —Z 0N 9 D,
-w

INTCDESLANILDSCEZRIA v -2 e D,

VDX MEAATSa>

-report-file=7r7/L %
BEED T 71 ILDKDD([CIBESNZIT 7 MILICUX MNEREE DT B,
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-report-append-mode
[EEZET—R] oD BINE—R] THAT7AILZMA<. CDATZ 3> (F-r
eport-fileDIEENENEAFERTERLN,
-report-all
O—R&ERUR S ZMAYVE—UR S BEUR S 12512 URN AT23>
DX RONVURX NZEHITD,
-[no-]report-cg
J—RERED 1 —)LORBECIERI A h2EHNT D,
(BXZEME: -no-report-cg)
-[no-]report-diagnostics
Py tE—URX NN T BLIRL],
(BIE(E: -no-report-diagnostics)
-[no-]report-format
REUANZHNDITDLIRAW],
(BXZEfE: -no-report-format)
-[no-]report-inline
ATV RAES 1 —I)LO&RECIER I X MEE T B[ LR,
(BFZE{E: -no-report-inline)
-[no-]report-option
AT 3> U REEHDTBUIRN].
(BFZE{E: -no-report-option)
-[no-]report-system-header
SRATNYES T 7A)RTEESNIERERICH TSI /MIILUR bR TS,

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

-report-userinfo=character-string
2 )\A)LY R RDSEREIC I —HIIC K B4N11EHR & U Tcharacter-stringz /19 %,

-[no-]report-vector
NI NUEES 1 —)LDsEbIER U X bZ2HEDTD[ LR,

(BFE{E: -no-report-vector)
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3.10 JUZOtyYAT>3>

-C
TUTOCRERNMNSIOAS MZEDERHRU,

-dD
TOTOCREROBAC. #define CERZSNEIIOESE. PXU. #undefTXE
ECINETIOEEZEAT D, -ECERFICIEBESNTULVRVWESEREINDS,

-dI
AN T 71 ILAT#HincdudeMERAESNTWD &S, TUTOCREROESIC, TD#i
ncludeziE AT D, -EERIFICIEESNTULVRIWEETFEHEIND, -dMEFERFICIEES
niEEsER NS,

-dM
TUTOCRBERORDD (. #define, -DTEHZNIEIYIOER. BELL. EEFH
ROOZZER N ICHENT D, -ECRAIFICIEESINTLWR\WEEEEEINDS,

-dN
TUTOCREROEANC., #define. -DTERSINEYIOLEIEAT D, -ECER
[CI|ESNTULRWESERIND,

-Dmacro[=defn]
#define E[RER(CmacroZzBEdefn TEER Y D, =demMMBENRN > &S macroldl
ORI ICEERE=ND,

-E
TOTOCROHMTWT U IO EREEER D (ICHE DT B,

-H
#include THDIAFENBD T 71 ILDOZBIEIEET S —HHICE LT B,

I ORE
#include T BESNZED 7ML E FrLOF)ETIRESNIET 4 LI NS —FT
50

-I-
CDATS 3> KDFICIEET B-ITIEEI DT« LU KJ(E, #include “.."TIEES
N3J771)LDOIFT—FU. #include <..>TIEENDI I 7AILIEH—F UL,

-include Zr7/L &
O )\AILDBBRFC Z77 /L ETIEESNIZT 71 )LZEDIAD,
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-isysroot 7L OrJE
#include TIEESNIENY I T 7 A1) %& TrLOF)ETIRESNIZT « LU NUB T DIn
cludez« LU KNUMNSH—FT 3,

-isystem 7L OrUE
#include TIESNIEAY I T 7 A )L &2-ITIEESND T« LU NUDE,. hD. FH
DIRAT LT+« LI NIKDHEIC, FrLorETERESNZT « LI NUNSH—FT
50

-M
JUTOCERORDOD (T 7 1)LoaFIERZ N T D,

-MD
-M -MF Zr77/L%& ERU. BHITDT777LEF ART7AI)L. F£leld. -oTEET
D%ROIEEFZ [.d] (CEELIZEDERD,

-MF Z77/L%&
7 1IVDKFIESRE 7717/ ETEEI D I7MILICHENT D, CDATS3>(F-ME
B CIEESN TLVRNWE ESEREIND,

-MP
T7 A IIDERFIBIRIZIT TR, FID T 7V ERIEY -5y hELTHRENDTD. &
DATZ AU (E-MEARCIEESNTLVRVNESERETND.

-MT target
IKFIEHRDS —'Y hetargetlCZEB LU THENT D, COATS I (E-MEBRKFICIEBES
NTULRWESEFEEIND,

-nostdinc

ANV T7A)VICDWTIEBEDI XFT AT« LD MUFH—F LR,
-P
T4 L7« JaTUTOCRERICHEH U0,

-Umacro

macroDEEZHIFRI B

-undef
S AT LABBOBIERNYIOZERER LR,
-Wp,option
JU7Oty B (cpp)DATS I > #IBET D. BEDATS 3 2 A5|18FT>T(,)TX
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> TIEET B,

rEIISATII>

-Wa, option
72 TS (nas)DATSa>wBET D, BEOATSa>w518(E> () T2
TIEET D,

-Xassembler option
7> TS (nas)DATSa>&BET D, sl=EFo>leAT>a>nssE AT>3>
EBBEENENAATS 3> TEET D,

-assembly-list
7ETVIVRX 2R NTD. BHTrrALEE AN T7r/LE£DHEF %= [.0] ([CEE
LIcED LD,

U>hAT>3>

-Bdynamic
EITRCHAMFZIVOUSOSATSUZE I >I9 D, -BstaticziETE LRV EEDELE
fECTH B

-Bstatic
FRAEDODSAITSURBNYI>TT 3D,
-L7rLorIE
SATSUERBREDT « LI NUKDEICFrLorETIBELIET 4 LI MUNSH—
F9I B,
-l S50 8
BEDT« LD NUMNSKEIN bS5 E" THh2S5AISU RS —F9 3,
-nostartfiles
D> OB (CIREDS AT LADRAY— NP T T 71 )L=ER LR,
-nostdlib
D> OB CIBEDS AT ALASATSYUERI— TV T T 7AILEER U,
-rdynamic
D> OB (CRERADS DRI ESDINRTDS NIV ESAFZV IR HNILT—TIL
(SEBNNY B,
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-static

SATSUERENI>TT D,
-static-nec

NEC SDKDOSA TS UREEMND > 093,

-shared
HEATZST O NEERNRT D,

-WI,option
U>ANd)DATS I >EIEBET D, BEOATS 3> 05183327 (,) THEI> T
ET D

-Xlinker option
U>AMNd)DATS I >#EIEET D, 5IZ/FOEATSa>nsE 5lIENETNZAR
AT 3> TEET D,

-z keyword
U>A(nld)d-z&EE U,

F1ALORNIATSIY
--sysroot= 7L OrE
YA ITF7AIWNESATS VRS —F I35 4 LI NIZIBET D, NV T7AILIETF
7LORYETIRESNET « LU NUB T Dinclude> « LU NUBT. SIS YUIRTFr
LORETEREENET« LD NUETDIlibT« Lo NUBTHSY—F9F 3,
-B7rLIr)E
OR>R ANYETIT7A)b. SATSURY—FII70 LTI NIZEETD. INXR
ESATSVETrL I ETERESNZET LI NI, ANYSIT7A)USTFrLOF)ET
BESNET« LY MUE TFDinclude> « LU NUB T SH—F9 3,
FEDMAT>a3>
--help
O I\ASOREZEFRRY D,

-print-file-name=/ibrary
D> OFICERENS3 SIS YU T 71 )(library) Digst) \ Rzt Hh 92D, COAT> 3
SEIBELREE. O2)\AI)L. BKU. USOZITORVN. SATSUIT7AILIFE
UIdWEE (Jlibrary (CHEE U FZ2E N T35,
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-print-prog-name=program
J2IAIVRIEFOIZEND I )IA SR T LADIXR > Ré&(program)ZE3RRd D, &
DATZ 3> z=BELREE. O2)\A)L. BELY. U OZTOIRAV, IBESNZIN
> ROAFELRWE S (EprogramTIRE U &R 2R R I Do

-noqueue
A\ ASDOSA L ABHMEAFHIRISGZELUTWVWD EE, [FHUREICRDIFTTELSENE
(KT T B,

-V

A2 IAIILDERT—ZTREISNZON > RZERRT D,

--version

A2)IASDIN—=23 > L EFEZRRT D

3.15 RBIEL NIV EAT S 3 > DOREE(E

-On &b ZER (CHIEI T RAT S a > DOMIGEUATDOESDTT,

22U, -OnFRBEIEEAEDLANILZHIH T DED T, B bz @RI (CHIEHT AT 3>
DEX. EHERZCLTERUGSI— RIMERESND EFRDFCFAOTERELTLE
=0\ DDIELZZNRICEA T DICIE. FIOMHBMN/GRECEERT S/ EmEbELT
NHEECEELTED. ENSNEEL TIMEIT DR D-OnTHIEIL TLFET, HIX(F-00
(CXH LT, -OUBERICHIEMBE U TRESNDIREUEATS 3 >ZIBELTE-01EAL
t=vANS S VA

I avsd -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-attribute v v v - -
-finline-copy-arguments - v v v v
-floop-collapse v v - - -
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I avs -04 -03 -02 -01 -00
-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 - -
-fthis-pointer-alias - - - v v
-fthis-pointer-noalias v v v - -
-mconditional-index-test 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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$4E IDINASHERT

4.1 I2)\ASERITOER

a2 ) A SHERMTIEUATORA TR RUET .

#oragma NEC O /A S EFRA T a >

4.2 JAVINASERAT>3a>

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

always_inline
AIETTORE SNIZEBZE(CA > S VERDOMRET D, HMOHSINDELICIEET
Do 212U AEHOREEITE U(CnoinlineM B THDIEE. >S4V ERSHRN, -
On[n=2,3,4]. -finline-functions. -fopenmp. Z/z(&. -mparallelMEESN=E=
DHEMTH D,

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

B&Ofor)Ll—TDIL-TRZREITDEE. EHNEEDFAEIAITD[LIA],

atomic
BEOXN., #H. BEREOYIOEBEDON THDZEERT . WE 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—ELEHFET B,

[no]concurrent
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L= D5t =R I B[ LdL\]. -mparallelh’ B3 THh 3 EEDHIRN DD,
concurrent(C#Htl3 T, IL—T DN EISEZIBEE T D20penMPEE Uschedule)ZIEETE
5. EBECESschedulefERl (LT TH B,

schedule(static [,chunk-size])

schedule(dynamic [,chunk-size])

schedule(runtime)

[no]ldependency_test
F—IMFBHROHEENAD M- R, AHST— ROBIROEMSFETDEHRT MULE
ZEE] I B[ LR,

forced_collapse
BROZE)—TH—ELOfENE SHARRRIZE THRFINIC—E{LTD. —ELLTE
FHAURVMER. FERARE ERSRWC &FTO0 SNAMRIE LRI SR,

gather_reorder
BE#Ofor)L—THRICIRNBIEFERFEE ORI MNLO— R, RTMNLX M PIZEVICER
BEENBNEDEREL CTHRDILARBI ZITDOE EZFHFE]T B,

[no]inline
AKIETRITOEERON., JOVI({FJTHFENLEZXDEED). IL—T., ifXXBLVTDEX. s
WitchXX EZDRA W FAKICEFNDIELITLE U Z 1 >S4 VERDOMRET D[ LRV,
-0On[n=2,3,4]. -finline-functions. -fopenmp. Z/z(&. -mparalleltMEE=NEESE
DHENTHD.

inline_complete
#pragma _NEC inline&ERB#HTH M. 1> 51 VEMESNDIEEHN S S (CRAEZ IO
ULTWBESZEDOBEEREA > S RBHEOMRE L, BEITHUNRKRDIETI>S1>
Ei%ziR#&»D. -0n[n=2,3,4]. -finline-functions. -fopenmp. F/=(Z. -mparallelH*

BESNIEEEDHBETH D,

[nolinner
=RAL—T 0B85t ZFa] 3 B[ LR ]. ARANL—T(CIBE Uz &S DHNEND
50

[no]interchange
=T AN Z =501 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

IW—TRICKDEHART MULEEFET T D[ LIR],

[no]lstval
ILI—TARTEESN. IL—TODETENSREINDIHNE DD RBEREROERRILT D
[L7RUN],

move / move_unsafe / nhomove

move
AERDIL—THADEEZFHFE] T D,

move_unsafe
BWERZM#SBETH. AERDIL—THA\OEEN %R T D,

nomove
AERDIL—THADEENZFFE] LR\,

[no]lneighbors
BESNEIL—TICBNT. BHE7OCARBEZHFI T LRV,
g g7 ottAHE{bZ-march=ve3BMEFDOHFIRNHDET,

nofma
N NUEHe S ZER U N UEZEEFEI LR,

nofuse
ERID)L—T EDIL—TrtE%= ] Uiy,

nosync
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BCHERE. MA > IROIEREBDKFBENRIATH D LETE, KEBRFELNRVNED
EARE L THLIHET B,

options “compiler-option [compiler-option]...”

compiler-option T A )\A SAT> 3> &IEET D, compiler-optionTIEEEZNI=I>)(
ASATS3># IR RSATIERESNZII/I\ASAT 3> (3EML. V—-XT0O
DS LhmIAINAILT B,

BESE

A8 R~1T(#pragma _NEC options “...")(&. Y—RX T 7AILDFEEETEIRT D,
AIERITIE, EBEYT. R TERIRTE S,
g’?i’\ :]>(> I\'?i-\ #Iine\ #ident(:BED\ ZE?EH__\'??G)EEJ-"]\ FEﬁ(:Eai';ﬁ_C‘g5o

FAERTE YV—XT7AILDOFED#include(CKDEDIAFNSD T 7 1 ILDIEIERICE
SR TE D

EREER

compiler-optionM-ITI/ESNITET « LT RUDAY S T 7 A )L TRk SNIZIBRITD

dAIINASATS 3> FEREEIND.

RIEFRITZEFHEDEE. #include(CKDEIDIAFEND T 7 1 I)LDFRA NEID L IRE(Z10
00C» 3o

compiler-option TIEE TERWI/I\ASATS 3> (CDWTIE 4.3 optionsigirA

T3> TRETCER\WIIASATEa> ]| #8BDT &,

-fopenmp. -mparallel. £/, -ftraceziEELIEESE. U IBICHEZNSDOAT
> 3> EBE URITNUIIRSIRN,

optimize “compiler-option [compiler-option]..."

compiler-option T )\A SA T3> %&IBE T D. compiler-optionTIEEZNZ>/C
A SATZ I UHARERITESOERICEREINS.

18

EF5E

AIERTE BERDERICEN T D, BEITIEETED,

void func (void)

{
#pragma _NEC optimize “-03 —finline-functions”
#toragma _NEC optimize “-mvector—intrinsic—check”
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int a;

e I=E NN
» compiler-optionTIEETE DA\ A SATZa>(CDWTIE 4.4 optimizetsw
ATV THRETERa /(5FTLav ] ZSBOD &,

outerloop_unroll(n) / noouterloop_unroll

outerloop_unroll(n)
SML—TDr7>O0-VU>0%H T D, 7O )LEREIENZBRIAVRAD2ONETHE
BEIRD.

noouterloop_unroll
SMIL—T D7 >0O0—-U > J%&HFR LR,

[no]packed_vector
BROEITXHRICIENSDfor)L—TH T/ I RRD NUasSOFERZEFRI T D[ LIRL ],

parallel for
=TS D, IL—THIMFIERTTEIEE TOTSIMRE UiRITNER
57130\ FHICDVLTIE. [7.1.5 JL—TDsgflig{E] ZSBUTIZE0,

pvreg(array-name)
ficslarray-namelC A EUDKDD (NI NLL R AZEINDHTS,
J2 )\ A SECDIEFEITZSOREEAD I RN TDOpvregiEE =NIcidIDSEE, O—RK -
ART7TEIEL RNV RYDEBREUTHERT B
pvregisiE cNBDECH FU T DRMZEIZ SIRTFNUTTR SR,

O—JLEE!

o FEgBlDS - (dint. unsigned int. floatOWL\INHTRIFNIEIRSR0N
o 1LRITHESI

o BAEROEIFAD/ (W I RRT MNLE(=512)TF

o )XW RRY NUEENBIL—THTDOHEER/ SBEND &

s IRTDIL—TCBVWTHRFHARLTHDZE

* vregisE SNBEHIZIEE L TIFR SR
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retain(array-name)
array-name®Ecd. FEz(E. RA > DIERFEZFIHE/RNE DLLC(Last-Level Cache)lCfR

BIBZEZIBET D,
i COERTZEWCTDEE. -mretain-list-vector. FE/z(d. -mretain-none
ZIBELTLIEEL),
select_concurrent
ZEI—TDIL—TDS55, BEED)L—T(CHLUTHDIL—T LDEL L TEELIEZE
ﬁﬁg_éo

select_vector
ZEIL—TDIL—TDS55. BEDIL—TIHUTHDIL—T LDELR LU TEEINRD ML

ZEART D,

shortloop
IL—TDERUEN, ST LDRANRT NULLZRAE (=256) ZBIRWEDEL TN
I BNUET D EZFHFRT D,

[no]shortloop_reduction
US> 3 2 EEREST)IL—T DR UEIC KBEERT NUEZSFEI T B[ L],
-fassociative-mathH" B3 TH D EEDHBIEN BB,

[no]lsparse

sparse
IL—T DR T OEFEREOETEEN. IL—TORE UK DIERBIT/NETNVEDEL
T. NI NUET B,

nosparse
IL—T DR T DEFBEDETEED. IL—T DR UEITSEWNEDE LT, N
NUET 3.

unroli(n) / nounroll

unroll(n)
IW—=T&n&(ICT7>O—-ILI D 2T D,

nounroll
L= D7>0O—Y > 0% LI,

unroll_complete
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BREOIL—TOERUEHNER T )IAILFICEETED LS. TDIL—TZIL—TEHM
(ZRIL—T77>O0-UD)TBLzHIT B,
RE. DA TR U ZEEE T D72, IL—T(XROER TRIFNEIRSIRN,

varN(N=1,2,..)dZ#HET D, Fle. ENSF@IL—TAHTERSNTIIRSIRN, =5(Cva
rN. EBNDE(IE U TRIINERZRDFEE A
EHBDENMITH D EE, BREAIDVarlZE#H I 2N TIE++, -EHEFZERLTEX

LYo

o for (varl
o for (varl
o for (varl
o for (varl
o for (varl
o for (varl
o for (varl
o for (varl
o for (varl
o for (varl
o for (varl

o for (varl

EHL; varl <= F#2; varl = varl + F#3)

EHL; varl < E#2; varl
E#L; varl > EE2; varl
E#1; varl
var2 +
var2 +
var2 +

var2 +

var2

var2

var2

var2

varl + TE#3)

varl - E#3)

EHL; varl <= var2 + T#2; varl
FEHL; varl < var2 + E#2; varl =
EE1; varl > var2 + F#2; varl =
EF1; varl >= var2 + ET#2; varl

EFL; varl <= var2 + T#2; varl

FEHL; varl < var2 - E#2; varl

>= TE#2; varl = varl - F#3)

= varl + FE#3)
varl + E#%3)
varl - FEZ#3)
= varl - E#13)

= varl + F#3)

varl + E#%3)

EF1; varl > var2 - E#2; varl = varl - T#3)

E#1; varl >= var2 - F#2; varl = varl - E#3)

& A& & U Tunroll_completely6#EHATE 3,

[no]vector

BEIRT NUEZEFRI B[ LIAL].

vector_threshold
BEDIL—TDNRT NULEITORIDERUEZNE ET B,

[no]verror_check
RO NMUEENTZER D D SFOH ENTEARD MU= 3 > DOEF BEE DS | 2 DEDEF =
EITR(CIREBE I D[ LRV,

[no]vob

BROFRTXRICIHNSfor) L —T DR TRICEITESNDIAASO— R AASA KT, R
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NLO— KRB, ZOfor)L—THDARYT MNLR R FEBVMYT Z EEHFF LRV [TB].
ZE)L—TOIMIL—TF(TIBELIEESE., ZORENL—F(CIERIENE,

[no]vovertake
BEOETXRICIRNDfor)L—THDNRD ML KFZ, #HEOAHZ0O—- R, AHASA S
7. RXOBMLO—-RHEVWHMUTEITIDZEZHIT D LRV,

for)L—THRDRT MNLA K7 E IL—THRFLPIL-TROIAHZO—- K. AASX
7. RO MLO— ROMERKICERDONHD & RITRENRELCIRDZENG D,

ZEI—TDOIMIIL—TCIEELEEE. ZORANL—T(TIERIRNEN,

vreg(name)
AT 10 bnamelCAEYDRNDD(CRT ML FZEDHETS,
O A S (FCDIBETZESOEHMADI AN TDVregiEESNIEAT ST U bOESBZ, O
—R/ZARTTERL ROBNULLZRIDSERE UTHERT D, nameldLU T ORI
FEFIHRT MLVEDAT S 0 R TRIFTNEIRSIR,
ool EE:

1/R7xdO—73) LS

fcdld4 - F(int. unsigned int. long. unsigned long. long long. unsigned long
long. float. double®W\F NN TIRFNUIIRSIRN

AL BZRDEIIRADNRY NUE(=256)UF

RO NULENBIL—THTOHEER ./ SBREINDI &
IRTDIL—T(CBENWTHRFHDENE U THDZ &
DTSR, &R, HAKRDAZINTRL

pvregisiE SN BECHIZIEE U TIFRSIEN

NI BNLED EZF:

O—)VEE. F2ld. BEOIRE12K

AT NLVELDECHIT(F73R0)

OSSR, tE&ER. HEREDAZ )TN

NI NVEDEZRDT B RAZEUS T DEEDANRS > R TR

NT NVBEZIIEG D ES DRI NURITEBICART MLVEDERBRICEF LV

[no]vwork
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ERNRT MUEOL—TDENCK DRI ML) ZEFE] T D[ LA ], novworkZ1sE Ui
a. ML= BRURT MUERBIDERZSTIL—T (F. IL—TE2HEHBRT MU
NIx<13d,

optionsis RAT S 3 > TEETERVWIIINAISAT SIS
RDAINASAT 3>, optionsiERATS 3> TIEECETEHA.
s AT 3>
-S. -c. -cf=conf. -fsyntax-only. -0 Z77/L#. -stdlib. -x language.
@file-name
o ABUELATZ 3>
-mno-create-threads-at-startup. -pthread
o J—RERATZ 3>
-no-proginf
e TN\wIATZ 3>
-traceback
o SHERMAKKHIEATI 3>
-traditional. -cpp. -trigraphs
e Xyt—AT 3>
-Werror
- JUZJOtYBATIa>
-C. -dD. -dI. -dM. -dN. -Dmacro[=defn]. -E. -H. -include J7)L%&. -M.
-MD. -MF J7)L%&. -MP. -MT target. -P. -Umacro. -undef
e VL2 ISATZI>
-Wa,option. -Xassembler option. -assembly-list
e UZhHATZ 3>
-Bdynamic. -Bstatic. -L7« L2 hU&. -I51JSJ%. -nostartfiles.
-nostdlib. -rdynamic. -shared. -static. -static-nec. -WI,option.
-Xlinker option. -z keyword
s TALOUKNIUATZIY
--sysroot=71 LY+ )&. -BT1LUNI%

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

-v. =--version

4.4 optimizetsRA T3> TRETESA/(15F T3y

ROAINASATS 3> Zoptimizels mRATS I > TEETEE T, BB, (X)DfFmE
NEATS 3> EC++7 > T L — R Doptimizels =rAT> a3 > TIHEETEFEE
Ao
-On
-faggressive-associative-math
-fargument-alias
-fargument-noalias
-fassociative-math
-fcse-after-vectorization
-fdiag-inline=n
-fdiag-parallel=n
-fdiag-vector=n
-ffast-math
-ffast-math-check
-fignore-induction-variable-overflow
-fignore-volatile
-finline-attribute
-finline-copy-arguments
-finline-functions
-finline-loop-test=kind
-finline-max-depth=n
-finline-max-function-size=n
-finline-max-times=n
-fivdep
-fivdep-omp-worksharing-loop
-floop-collapse
-floop-count=n
-floop-fusion
-floop-interchange

-floop-normalize
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-floop-split

-floop-strip-mine

-floop-unroll
-floop-unroll-complete=n
-floop-unroll-max-times=n
-fmatrix-multiply
-fmove-loop-invariants
-fmove-loop-invariants-if
-fmove-loop-invariants-unsafe
-fmove-nested-loop-invariants-outer
-fnamed-alias
-fnamed-noalias
-fouterloop-unroll
-fouterloop-unroll-max-size=n
-fouterloop-unroll-max-times=n
-freciprocal-math
-freplace-loop-equation
-fthis-pointer-alias
-fthis-pointer-noalias
-mconditional-index-test
-minit-stack=value
-mlist-vector
-mparallel-innerloop
-mparallel-omp-routine
-mparallel-sections
-mparallel-threshold=n
-mretail-all
-mretain-list-vector
-mretain-none
-msched-keyword

-mvector
-mvector-assignment-threshold=n
-mvector-dependency-test

-mvector-floating-divide-instruction
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-mvector-fma
-mvector-advance-gather
-mvector-advance-gather-limit=n
-mvector-intrinsic-check
-mvector-iteration
-mvector-iteration-unsafe
-mvector-loop-count-test
-mvector-low-precise-divide-function
-mvetcor-merge-conditional
-mvector-neighbors
-mvector-packed
-mvector-power-to-explog
-mvector-poser-to-sqrt
-mvector-reduction
-mvector-shortloop-reduction
-mvector-sqrt-instruction
-mvector-threshold=n
-mwork-vector-kind=none
-report-all

-report-cg
-report-diagnostics
-report-format (*)
-report-inline

-report-option (*)

-report-vector
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5.1.1

E£58 HBk - NI MUE

$B58 mwBEME - RUBMUE

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
TERDIEIRZR D E Y,

>\« 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

L - RT MUE

o ITDIINHAR (CKDEEIL (-msched-keyword)

mB{LC Kk DEIER

o . I—RODHIRICKD. BTEZITOHA. BHENAZEND. ITS—0OREMUE. LDHH'R
BEZEA URN D IEBE EERTEDNDZ ZENHDET,

o ZMUTOARERDIL—THADBENCLD ., ETENRVNITDORNAEITEIN. AFEKRLE
UIRWET DTS —EEFHNNRET DI ENHDET,

o REFEDFRBILEBEALLESE, 724F-—TJO-MRELTEANZREUEE A,

o BREBOERELICKD. BEEERCHINDEENELET, FENERBOEETE. 2
DERFFEAEEBRUTHFEVEFEAN, BRULELRVWEESO/I\ASATS3>T
EE{bZINELTSIZE0N,

o WMTDUIANHAR (CRDERELICKD ., HRIFHMNMILUTZEZTDHETESNDEAEN. B
ATOQVORFEN D> TRE SN, BICEITINDILSCRDE. BRELRBWITDET
RIS —MRHEEINBITENHDET, £z, D2/ \AJUEBY O )\ SHMERT D X
EUEZEULEBINESERZENHDET,

N MU iR

~J MUE

7

BEORINDEERDZEZANST —HEFUFET . CNCHU. THIDITER. JIE

R HRIVEHABRLRE, RAMNCHALT —FNERT MLT—FEFUVFERT. XT K
IWT—5ZIBT DR SomnizE. FHlRUUBEITOINT MU T CTESH|R DI EZEN
I MUEEVWWE T, T2/ A SHTOT S LEENT L TRY ML B CTERITOIREIRER D 2
BENCIRE U, TDED(ICH U TART MUESBZERT D EZBERT M UEEWNNE

o

o =0[n](n=1,2,3,4)""EBRTHDLE. CORBENENCIRDFT,

COsEbEHIHT I\ ASAT> 3> (E. -mvectorTY,
CORBEZESIET 20> )\1( S8 RrATS 3> (& [no]vectorT9,

BRI MIVE

=T ERT SMULEIREIRERSY ENRDT NUAEARBIDEDHSRTEL CTLD EE, TDIL—T%&
N NUERIBEIRERSY (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—FIDI—TENTNUELET,
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H

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

5.2.5

Bt - NT ML

E4ND MUE
ZHERT NUEEZ. —DDIL—F IR/ U TR NUELIZO— REIBDSOO— R, ¥FE
DI —>DHERICEITTEZI— RRE, FIEEOI— REABL. EITRIICEHZH
RT, BYRO—REERUTCETIDELDIIL—TOERDOZ EZWNWNET, EITRFICHE
RBDEHEFUATHHDET,
o {KTFEIR
e JL—TE
e USATIgUEEZSDIL—TDIL—TE
-0[n](n=2,3,4)h" BN THDEE. CORBIENERICRADET, COREbEFIETSI
INASATT I BLUOVIASIERATI 3> (F. ETRFCRARDIZES EICUUTT
a_o

& AV IRLSA T ay AVIMSIRTFA T3y
e A -mvector-dependency-test dependency_test
IW—TE -mvector-loop-count-test loop_count_test

US> 3>EE%ZS -mvector-shortloop-reduction [no]shortloop_reduction
DIL—TDIL—TE

HMW—TANIYDIRA=>D
IR U ERANRD ML ZRIR(=256)KDRVIL—TERT NUET D EE. O2)A
S IFHERHY (CHER U AN NULL DR IRICINED LD (CHEILTVET, NZEX
NIWIRAZT EFUET, BREEIL—TORAIL—-T(C. IMIIL—-T D150
A DB ERFRICEFTFRVEINERNSD EE. D2/ ASEFA NI Y T)IL—T&=IMAC
BEILET . -O[n](n=3,4)N"BMTHDLE. CORBIELHBMICIRDET,
CORBZESIE T2/ SAT> 3> (& -floop-strip-mineT9,

e BREBEIL-TEE MIL-T ERANL—TORIICEITINBRNRNSEIL-TD
Z&ETY,
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/] 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] = bLk]I[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. CORBENERIITR
NZET,
COesEftZ T 2> )1 SIBRAT> 3> (&, shortloopTT.,

NV D RRT MLV&S
RO NP REIDEEZRZ32EY RTIDICHAL T, R BMNULLZXYDEEZRC2D
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5.2.8

5.2.9

Bt - NT ML

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, RO®EEEZBERLET. VN TENSZBICTDATZ 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. BFBERTRESND TS —EEFHNDREDESNITL. 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 (CERL. EEGWERED UMTONEBAN . BHIER. /RA > DISRSE
(. 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 NBBBTEDRT—IDTSA AT ME. ZDFT—FDEDBAXEFL (484
b F2E 8/NA ) TRITNERDFERBA. 77510 A 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—FZTSA A bORGZEFBIZITEDEAREL TR ML
{ELET.
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B6E 1>5A > EEIHAEE

6.1 H#1>51VEH

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,

6.2 BAFRNA>SA R

6.2.1 5iMA

BRI >S4V RETE. FIRAENA > S1 2 REZIERT DIETIT(A > 51 2 EHEER

mEV-RXITF7AIVICEBEL. 1>S1VRBAUET. CDEE-finline-functionsDiSTE

FWEBEHDFHA. ZI2U. 1> 51 2V EMIERITIZ-0n[n=2,3,4]. -finline-function

s. -fopenmp. F/=(E. -mparallelMEESNIEEEDHFBEMN T,

A >S54 VRRZIERT DERTICIIROEDNSHDFT,

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

* inline
AIERITOBEZDX., JOvI{FTHRENZXDEED). IL—T .| ifXBRUZDE
X, sWitchX & ZDAA Y FARKICEFNDIEEFELUZA > S > REDMRET D,

e 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 TOREEML UICIER L
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. BE#&dDfor. while. do-whileX. HXU.
=T AR ERDI RN TOBEBIFHUICERUET.
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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 EBEAXNRET
50
6.2.3 *EFEH

* always_inline / inline / inline_complete / noinline(d. -On[n=2,3,4]. -finlin
e-functions. -fopenmp. F/=(E. -mparallelMEENTEESTDHEN 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

DORIT7ANAISAZ2D

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

1251 ZRFKRE

(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 ASAVREMKEEFRATDES, A2SAVERROATZ I ORI 7AILORES
(SEFRLTL RSV, ZHORHZEA>SAVEBHALTLED 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

BE5IME - OpenMP 5 EHERE

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. WHBUR(EA—/—A\w RZHEDS Tz, DEISNZZIL—TORRUD. ZNEN
(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(LEFMBE)DETEESNE T, ETFICE. CDOUEWMES, ZEIL—TDER U
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
=TI, OZIAIUEICRAR ST —FKEFRHENMFEL Cdb T TLd &E. 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,
AERELZBMCURVED. RAANL—T (& #BRUBN LS MEZBX D ENBESH
IREZTOHIMTIUEESNET,

C OBt ESIET 2>/ SAT> 3> (. -mparallel-innerloopT 9,
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=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—TZMHUETEET, CDEE, 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
XDERICIBEULEX 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
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sl SRR TOREES AT ICRUE T,
/]

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 BIEMTH UZzSORESZILIETDEE. HET—FDEE. SBRHARECRSRVLNE
SH. FUHESNB3EEROP E THRANRTINUIRD EEA.

« -fopenmp&-mparallelMERF(ICIEESNEEE. JL—TH0penMPDILIF X DM
(CHBDBEFIMUDIL—THBEEUMTHEDIREIRDET ., OpenMPF+ LT 1 T&S
DIL—F>xBEEME UIE <RV E =, -mno-parallel-omp-routineziE ELTLEE
(A
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7.2 OpenMPiFl{t

7.2.1 OpenMP AiF{LDFIA
OpenMPZEFB T B(C(E. O>/AIL. U>UBE(C-fopenmpEIBELET ., OpenMPF+
LO7 1 TVWEREEDFMCDULTIE. OpenMPERZESIR L T IEE0),

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 += a[j] + b[il;

return sum,

7.2.2 OpenMP Version 5.0
OpenMP Version 5.0 TBIIESNEEBXD S5, UTOEX. HEENFIFATEET,

+ looptExX
+ parallel loopt&X
« parallel masterigxX

« OMPT interface
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7.2.3 OpenMP iF{EICx T DHLREHERE

OpenMP Version 4.5THESNTVIRIBZLRICDOWTC., RIRZHZICIEEF"VE_"Z2D
(FTEIRIBAREHATEET, BBETF'VE_"DOHD - RUMADRBEZHMNMEESNTULD
HE(C(F. EEEFVE_ "D DRIBZH TIEE UENBN LD FT,

7.2.4

/]

IBISZ#DIEE (VE_OMP_NUM_THREADS 1\E%h)

$ export OMP_NUM_THREADS=4
$ export VE_OMP_NUM_THREADS=8

OpenMP HFI{EIC3 I SHIPREIR
AT OtEEFFIATEZE A

“Device Constructs" CEZR I TL\DHEEE

) A SEFINA RIS T DO Rae—t4mkET . TARGETU—3 2 (F/RABMLET
HITSNFT,

reductionf DN TIRND. “Array Sections" TEZE SN TL\DHEX
“Cancellation Constructs” CE&ZR =11 TL\DHERE

“Controlling OpenMP Thread Affinity” CEZR 1 TL\DHkEE

distribute. target. teams

BEEBXDIzHDIERTRDdistribute, target. teams. KLU, TNSICRENDIE
RAFEEEINET,

5 : "target parallel for”(&“parallel for's L CI—REKULET,

taskloopi#EX

parallel for simdi&>. HLUfor simdigxX
ZN<Znparallel fortdxX. fortdaX UL TO— REMUET,

simdigxX
safelent). Z7/z(E. simdlenBHAHEE SN TLVRVNES. ivdepiERITHIEESNTULY
BDEDEHRUET,

declare reductiont&X

allocate

binda

if5) TDdirective-name-modifierigE

in_reductiond. task_reductiont
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« ordered®) TO5|EHEE

 schedulefi) TdDmodifiet&7E

o EeHIAMEE =N/=dependt]

+ dependB TdDdependence-typeigFEDsource. sink
* criticalt&>TDhintisE

« atomictBX TDseq_cstiEiE

* linearf Tdmodifier}&%E

o RANIEH4E

ALY Rl

ALY REDIERE - Bifs

BEnislb Nz 005 AT(E. OpenMPiliFI#EEZ N — R (CHEFIEZ IR U TULVE
9. Dz, BBt NZT OS5 A OpenMPIEZMEE=NTZT OT S LADEITT
(X, RIZFZZOMP_NUM_THREADS. ZF/z(d. VE_OMP_NUM_THREADSIC LD ZEITIC
ERT DALY REZIEETEET.
Flz. BBNIHEENLZTOT S ACHENTE, OpenMPOETRIL—F > T, XL REL
ZIEE. BISTE XY,

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

extern int omp_get_num_threads (void) ; /] ALy FBOERE

extern int omp_get_max_threads (void) ; // FATEER Ly REOEE
extern int omp_get_thread_num(void) ; // ALy F&ESDEIE

7005 AOFRITHIARCIRIEZZIOMP_NUM_THREADS. /z(&. VE_OMP_NUM_T
HREADS(CKD XL v REMMEESNRN oIz E. TOJ S ATHATIRE/RAVED 7 EH
ULy RETTOTS LDOETHHIAENE T
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7.3.2 ALY ROEH; - 7
BEst NI OIS A, OpenMPItF{bENZzZo 005 ADFEITTIE. main(). 20
—/)OVESDIA A S OFDETHIARIICAL Y ROSESEREN. TOT S LDETE
([CAEENE T,
RDOE=ZZRUTRALY ROER. BBIICDWTCEHRIBLET ., RIEZZOMP_NUM_THRE
ADS(CANRESN TR EDELET,

OMP_NUM_THREADS=4 TZ1T Threads

M BB o) prruRLyREER

main() { , ,
spin—wait
#pragma omp parallel
{ (b) 4 RALYFTHHNRET
}
o spin—wait
omp_set_num_threads (2) ; () 74 P)lx}k,‘\f Piﬁiﬁ&
2 ALYRRITEIRE
#pragma omp parallel (d) RLYREAERL
{
Ny (e) 2 RLYRTHMFHIZEST
}
spin—wait

(a)

(b)

(9

(d)

(f) PARILRLYREREIK

main()DBAIRATIC. Y AF—XL WY R(#0)ICKD=DDT77A RILAL Y RIiEREN
F9., VM RILRALY RIE. RE> DA FUBHSHASBAEI DR TENDDZFEE
ER

W5 —=3 > (CEET D EMABHFOHU TSN, STEASIERITSNE S, A5 —
SI>METIDE. ALY RERE DA hzMABL. BEASHEIDHE TSNS
DEFHFEET,

E178)L—F > omp_set_num_threads(2)T. MEDILH —=3> %2 LW RT
HKITITBDRIBEL TVWEI(ICVIEZ2(CEE), CZTIRTDF A RILAL Y RAVER
MENE9,

15D —=3 > OBIABERI C— DDA LY RBVEREN. ZDDOX L v RTliF|U—=>
IOERITHHIBENET,
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(e) WH—=3>%2RXL v RTUHIIRITLET.
(f) TOTSLAETERIC. INTOTA RILALY REEREN. JOJSLAZERTULE
g_o

ALY RENRDETE
BAEDEMET (Emain()DRIaRTIC AL w BAVERRSNE I U ORTRDIO> /A SA
T2a>mEEIDET, BRAICEITSNDALINIU -3 > DERIET. AW ROER
ZELESEDENTEFT,

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

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

EEBIA
o WFIUBESOMCPUR L, MFBMRDA —)(—Aw RICKDEINLET .

« HHPHUZEOERZLINETDIESE. BT —HYDER. SBRHNRLELCRSRLNE
SH\ FUOHSNBERDOR I TRANRTFNIRDETE A

« -fopenmp&-mparallel M EFICIEESNEEE. JL—TH0penMPDIIF X DM
(CHDIBEFIMIDIL—THEBLIUEDNRERDET, OpenMPFT+ LOFT 4 THE
OIL—F>=BHWINE LTz <R ESE. -mno-parallel-omp-routinezisELTL 2
=Y,

« MPIJOJSLADESE, MPIJOTRZ EICZDOMIBERICAL Y RAERKRENET, 12
EXE. 2MPIT O AEITCTIRIEZEIOMP_NUM_THREADS (C4WMEESNEET D
& 2MPIX4X Ly RTOERITERDDT, JOTSLDETICEFI8O 7= EALET, V
ECMPITJOTCRZAREI D LS. FITICHERIOTHENEDRLRRSRVNKDIFRELT
<IZEN.

o BENNLSbENET O S AOERITROMEMNTEHRZPROGINF, FTRACEZ{E> THHT S
EE UTOAISFELTLZEL), PROGINF, FTRACEDEHM(C DL TIE TPROGINF/
FTRACE 1—H—XH+1 R] #8BL TS,

- main(). J0O0—/ULZEHDOI> A NSO OETHIRFIICESERSND ALY RD
Z2E> I TA MY DOEEFHE(FPROGINFCIINIESNEZIN. ftraceTIFNMES=NZE
TA.

- PROGINFIZTOTCREHDHD > HENSEE UTiEZFRRY Dz, main(). 20
—)OUVEBDOIAC A NSO DOERTHEIERIICEBEMRSND ALY ROXE> DT A
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IDEDOERBHEMIE SN, WEBHMENT D ECLDORT NUEEEMMET
IBDTENHBDFET,
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$8E IN\AIURB

ARETEFC/C++O)\AZDEHNT DA/ AILI X MCDWTEHRIALET,
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 + bLilL[]:

© 00 N O 1 B~ LW NN =

return a[0][0];

—y
o
——

(a) #REVRARZERLIZOZINAS, 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+ |
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W————- > for (i =0; i <n; i+ {
| = > for (j =0; j<m j++)

o JL=THAZ 5N, RO MNUEENzEsE

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

o SMUL—TH7>O-ILen. RAL—-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+ |
|

o IL=ThEHE=NnrEE

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

o 17HS5LBIECRRESNBXFA TN ESRBILSNIENERT
- 1" BEITRE UL > SA VERSNZ
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8.3.3

8.4

8.4.1

- "M" COITEEVEZEIL-THRT NUTIHES AT SUNFCH U ICBSI 5N
- “F" RICH U TRD MUEHs SN ER SN
- “R” EgFl(CretainigRIThERA TN
- “G" RO NVRES B ER SN
- 1C" RO MNULE s B ERR SN
- V" EeFl(CvregisriT. F/2(E. pvregisRiThERA TN/
ERER
o IL=TD—E8MIN\VEIT7AILCEFNTNDESE. IL-TOEE. BIRMNMELHEHE
NIV ENBDFET.

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

o« BHEOAOMNYIT7AILICEFNTVDEE, TORBOREY X MIEhenFxzE
Ao

o IL=TDERDITHA. TUTOCYYT A LIOFTwTDEE. ENESDITHIL—T DR
THINDLIICHEA=NET .

V—— > for (i =0; i <n; i+ {

EDa1-IBIEELREVYAR

A2SAVREAES 2 —IL. RONUEEZ 2 —)L. O—REKRES 1 —-)LORE(LIERZ
BATCVURARNZENTEFT.

1251 VEBRES -V
A5 ERAES 1—)LOsELIEHR X bME. -report-inline. Z/z(d. -report-allH
BESnizEEHEhENnET.
i

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

FILE NAME: fft.c (b)
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FUNCTION NAME: func3 (c)

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)

@) A>SAVERUINEERLUZOZINAS. BR. U SOIERISX
(b) MILITDY—RIT7AILD&HI

() A>SA2EMKRZERRIT DFHROEHE]

(d) 1>SAERTDIFHRORS

(e) >S5+ EHEDER

(f) BIiAvt—=

8.4.2 ANIUMNUEE>1-I
RO NULES 1 —)LO&ELIE#HRY X ML, -report-vector. Z/z(d. -report-allH‘ig
EEnzEEHheEsnxzd,

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)

skx The number of VLOAD, VSTORE. : 1, 1. (vec.c:4) (e)
LOOP END
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LOOP END

(a) ROMNVUR bZERLEOZINAS. XU YR bOVERKEFZ

(b) ST BY—RT 7 ILDEHE

(c) RTMNUBIRRZTRRT DFHDRHE]

(d) RO BNUEDFER
(e) EMiAvtL—=

8.4.3 I—R&ERE>21-IL

d— RERMRED 1 —I/LORE(LIERY X M3, -report-cg. £7z(d. -report-allNMEEE

nreEsthanzxd,
1

FILE NAME: vec.c

FUNCTION NAME: func

CODE GENERATION LIST

Hardware registers

Reserved

Cal lee—saved

Assigned

VREG directive

Routine stack
Total size

Parameter area

User data area
Others

Scalar registers
Vector registers

Vector mask registers

Register spill area

Register save area

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
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the size extended by alloca() and so on

LOOP BEGIN: (vec.c:3)
LOOP BEGIN: (vec.c:4)
*xxx The number of VECTOR REGISTER SPILL (f)
Total
Across calls
Not enough registers
Over basic blocks
Others
*+% The number of VECTOR REGISTER RESTORE
Total
Across calls
Not enough registers
Over basic blocks
Others
*++ The number of VECTOR REGISTER TRANSFER

*++x The number of SCALAR REGISTER RESTORE
Total
Across calls
Not enough registers
Over basic blocks
Others
*+% The number of SCALAR REGISTER RESTORE
Total
Across calls
Not enough registers
Over basic blocks
Others
*+% The number of SCALAR REGISTER TRANSFER
LOOP END
LOOP END

D14
21T

D14
21T

D12

C 14
D11

C 14
D11

D21

£8&E I2/(MILUXbL

(a) O—RERYRNZERLZOZIAS. BXC. UX SOIEREZ

(b) MIEFTBDY—RIT 7 AILDEH
(c) O— REMIRRZRRYT DFHdD&H
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(d) LZRHYDIERET EDL X IERE

Reserved : S AT ATFHUNBEDOL RS
Callee-saved  FEEEUEBEWTE—TJ 93RS
Assigned D ETE&. 1Y —HCEInEToNnEL RS

(e) RHwvUIER
Register spill area : L XiRibHHEL,

Parameter area : B¥nElE,
Register save area : L>XAtz—J%EiE
User data area : 1—-Y57—4
Others . oAt
() IWL—TBDODLZRHIRE) - UR KT - S DER
Across calls : FHEMFH UZEBLTNDIZSD
Not enough registers D L2RIMMEBLTWVWDIESD
Over basic blocks : X—>woJOvOZBWTEREINTWDZD
Others . At
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i
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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
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

__float1i6 2 2 2)\A hODFENINEREL, HAF
EEHE BN,

float 4 4 4)\A SODIFENINES B, BEAE
}g%;&ﬂtﬁu¥ls\\‘o

double 8 8 8/ hDIFEN N B, (BiE
}g%;&ﬂtﬁu¥ls\\‘o

long double 16 16 16/ bODIZEV NG B, 4G
TBEEHE BN,

__float16 _Complex 4 2 4)\A NOEREEL, FIEEE
TREB,

float _Complex 8 4 8/\1 hDEREEL, BEIEEE
REE,

double _Complex 16 8 16/\1 hOERLEL, BEEE
TREE,

long double _Complex 32 16 32)\A hOEFREEL, AMBERE
BREE,

RA4 8 8

enum 4 4 int2 (CHE=H,

8 8 longZ!(CHE,

9.2.1.2 REBDYAXEFSAIA>
TRER(F, BARENSIRE LU TESNIZEI T, CEE TR BCHIE. BiSAE., HAKE, R
A28 BEB(CHESNET,

(1) HAcHIE
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. H4qZ
BB RO 1 X xEFIDERE

s FTIAVAUE
BHNERDTSA A NERU
(2) BEHRE, HARE(STISRE)

. H4qZ
F— 5 A ) DA ZDEFHBICT — I A IDT 54 > A > hOIHDIBFHDH A X
ENMEUEE. R0, HAkOES, FEOEEDHEREET.

. FIAUAUR
F—HAUNDTSA 2 A NIA ZDBAMED . 411 ROAZ5OIE

+ ZXEHER
C++EETDUSRA, 1B&k. HARKOEE, O /A SHEFEMIFRERRT DI

b, AEPFT—FET—FIAINEBIMT D ENGDET, TDEE, CN5DHA
. PSAAD MIAX(E ERBOESDICFRSRVNCENGDET,
9.2.1.3 EODfthDB
LERDOBEDEFNI., SBICUTOERENERINET,
(1) size_tH

unsigned longZ(CHHHEULFET.

(2) ptrdiff_t 2
longB (B UE T, ptrdiff_tE(E. ~NwvH <stddef.h>, BKU. <cstddef>TEERS
nxEd.

(3) wchar_t#!

int&(CHEHLET,

(4) By hIg—JLR
SR, Feld, HAKOAZ)\DEY MY (FSEyY MBNIERSEY hZED) =
BELERT,

9.2.2 BT
ZOEITIE. C/C++O>2)\A STORDEZEH(CDNTEHRBLET
o BED LI
o B

o FEVNREODER
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o ERBOEH
o FEV R EBEOER
o BERBWEEHORMR
o ERBEFENRREBOHR
- Bl

9.2.2.1 EHOD_LiuZik

BRI KDAEWMEZRIARTESDIBHMBCEMTEFR I, COLDIBPA XERELITIE
vz [BEBOLMER] EOWET . BEO LIZHE ROKD(CITHNET,

EDHENINETRIATE D LE, int2(CEIR

intB! TR TEJ unsigned int2A THRIRTEZ S EE. unsigned intB (CZE i

unsigned intB! THRIFTE I longB I THRILTET D EE. longBL (CEi

longBi THRIRTEJ unsigned longE THRIFTZS &=, unsigned longf! (CZ i
9.2.2.2 EBHOZEI
CCTlE. RDOEBEHDOZEHCDVWTEHRIBLET,
o FRISEEHENSFRSIRUEBRHADEH
o FRISIRUBEH RIS TS B NDZEH
BEOZHL, BHEOMTITWLWET ., BEHE (L, char. short. int. long. long lon
gf L& B DunsignedDEDTY,

(1) FSASRENSHSRUBERNDEIR
SHEBME. WEITDIRHFERUBHECEMTEFTI., COEWTE, EOEY RS
HF—FEDDIRBAN BOBEIRFENEDDET .
%

#include <iostream>

main ()

{
short s = -1,
unsigned short u;
std::cout <K s << std::endl;
u=s;
std::cout <K u K std::endl;
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CDTOTVSLZEITIDE-1E65535PFRENET.
ZofITiE. signed shortBEDZEHsZEEZ U CEDICHEAELTWLWET., u = s&L
SHICEKD T, slFunsigned short(CEEENTHS., ullRASTNET,

(2) FSRUBHENSFRHSHSBANDEIE
FERUERIE. WETDIAEATEEBCERTEET, £EL. COEBRTIE. {5
RUBSEOENRFSHESDETRA TS IHEZEBR DL, BEORRZRDIZEEHD
Fz9,
i

#include <iostream>

main ()

{

short S;
unsigned short u = 65535;

std:cout << u <« std::endl;
S = u;
std::cout << s << std::endl;

COTOTS L &mRTIDE655358-1AFKREINET,

ZOBITIE. ulZunsigned shortBEDELHTIN. Ws = vEFHlI I DICEFSHED
BICEBmURITNERDEEA. UL, CDfEldsigned shortE2 TIEU K XKIRTER
WDT, T—H(FE>TRIRENZE T,

9.2.2.3 FEVMNIREDE A
FEVNERE G, KOBVBEOFHNARE(CEMTEFR T, LDEVEEANDEIT
(&, TOEHCKDBEITENRONFERA. c&Z(E floatEH SdoubleBiNDZEHA
1o, double®HSlong doubleEA\DZERTI(E. EEFEILUEE A,
FEVNERE G, KDEVBEDRICEZITEFR I, LU, tDENEHSEDER TERIR
TE3HAICHDHSICRDFT. TOEZIEEICKRFTERNESE, RIRTESIEHEEDE
BEWMBCERENFT T, REIEVMENMFEULRVWESORRERER T,
i

#include <iostream>

main ()

{
double d = 1e+100;
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long double |d;

float f;

ld = d;

std::cout << I|d << std::endl;
f=d;

std:icout << f << std::endl;

COTOISL%ZEETIDE1e+100L&infARRENET,

=ADRId = dTIE. doubleHSlong doublef (CHZE(CEMBENET . LML, RD
Rf = dT(IdoubleEh SfloatBNIE UK EMENF R A, float2i TRIRTEDIRAMEN
3.40282347e+38THD/2HTI ., LIENMNDT. 1e+100(FEREKR(CEH SN, infEFRR
ENEY,

9.2.2.4 EFEHOEI
BRE(E. LDSVEEDOERHE. BLUV. KDEVVEEDERRECERTERT, &
R EEMT D EE, ERBDOEED LEEPDOM T (OB NLREDZE I L FEHRDARRIHEA
SNFT, FEVNSSBOTHOMACDONTIE, NFEEVNESBOZEH] 28R U TS
LYo

9.2.2.5 FEERBMLBROER
FEN R BRI TEXT, BT, BRZFH N ERBRCERIDILETER
a_o

(1) FINEREDSBEBNDEIR
FEN R BEBLCERT D L NREIIUIDIETONE T, ZHROBIE TEEFLD
SNFEHA. TIDIETEER £EREFL3ZLC, -1.2Z-1([CEMIT D EZ2BKRUET,

(2) RBEDSEFHNERBNADEIHR
B FH N R B (LR USSR [CnDEZEE(CRIBTERNESE, RIRTEDEH
DEREIAEVMEICERENFT .

9.2.2.6 ERVELEHDOER
B ERYPECERTEFT, B, ERPeBBE(CEIRIDILEETEETY.

(1) EREND SBEADEH
ERP BRI DL, ERBDESZIET, M S/NSENIDIETENTIE
(CIXDFT . EHOBRTEEIDESNEEA. LERE ERBDOEREN 1.3 TES
2.0THDEE, 1ITEENZFT,
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(2) BHHNSERBN\OEHR
BV ERBECEIRT D L. ERBOREETDBZHEE(CRIRTERNESE, RIRT
SDHEDRGAEVMECIRD, EENIFTFSHEDOCIRDET,

9.2.2.7 ERHBLIFE/NERBMOEIR
FENEREEERBBLCERMTEX T, HC, ERYTFE)HRECERIDIILET
T,

(1) EREN SFHNERENDEHR
ERBEFENERRBECERT D& ERBODESZIET, REP(LFINERRBOERE
ERRDMRAN(CEDNTEREINE T, ZB/NERBDOERDRRCDNTI(E, DFEMNER
REBOZEH | ZSRUTITZS0N,

(2) FINERENSERBADEIHR
FR N R EERBECERT D & ERBDORERED IFE NI EROZ & BEERDAA
(CEDVWTEHSN., EEEFRFSMED0CRADFT, FEVNREDZEHDRAI (S D0
Tl NERNESBOZE] 28R U TS,

9.2.2.8 HiliZxif
QIBEEFDEZ L (F. ANRS S ROBRZZHIL. TOEBRBREENICROITETRADFT,
DX DR E [BMER] EOWWET, COEHICKD, BARS S RIEHBDE LR
D, BEEREREFICRUVECIRDFET,
COZHUE, AT OMRANCHEVNE T,
o —FHDANRSZ RH'long double _ComplexBnD & E, MADANRS> RiZlong dou
ble _ComplexZ (CEHENET,

- FORBFICEEET. —HDARS> RH'long doubleEdD &=, MADANRS T R
(Zlong doubleZ (CEH=NFT,

o FOEMHICEHET. —HDANRS> Rhtdouble _ComplexB D &=, MADANRST>
R(Zdouble _Complex®! (CEHENET,

- FORHICEHEET. —HDANRT > RhidoubleBiD &=, MADARS S Riddou
bleB (CEHENE T,

o FOHRMHCEZHEET. —HADANRS > Rhfloat _ComplexBD L=, MADART T R
(Ifloat _ComplexZ (CEHRENET,

- FORHEOEES(CHEZHBEIT. —HDARS> RffloatBidD &=, MAEDANRST>
RiEfloatBE(CEAEINE T,
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o FORHDENICEZHURWNEDARS Y REZFE/NERE, ERBETRV)ESE,

ARS > RIS U T T O Z BN ITONE T,

- —ADANRS> RAunsigned longBiDEE, MADANRS > RiFunsigned long
B(CEHIENF T,

- FORBFICEHEET. —HADART > RitlongBi TfttAH unsigned intBE D &=, @
FDANRS > Rldunsigned longZ (CEBRENET,

- FDOZDDOEMHICHEET . —HFDARS > RflongBiDEE, MMBDANRT > R
ongZ® (CEHa=NFET,

- FO=DDOHRHFICEHEEYI. —ADARST > RAunsigned intE2D &=, MAEDANR
> R{dunsigned int® (CEENET,

- FORAOENLCEZEURRNEE, BHDANRS Y REIINBLCERENT T,

9.2.3 F—HDOHHRH

9.2.3.1 EHH

(1) signed char (1 /1 FFS{FTEEEHRY)

e
7 0

S
S:FsEwY b

R BRI RE7 B
-128 ~ 127

(2) unsigned char (1 /1 FFSRUEER)

e
7 0

KRB ATREAE
0 ~ 255

(3) short / short int (2 )\« FFS{FSEEHRY)

=
15 0
S

S:FFSEY MNO:E 1:8
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KRB TRE{E
-32768 ~ 32767 (-2 ~ 201
(4) unsigned short / unsigned short int (2 /\1 hFS72 UEEER)

=
15 0

SR AT R E
0 ~ 65535 (0 ~ 21

(5) int (4/%A RIS EERERE)

et
31 0
S

S:FFEEw MNO:IE 1:8

KRB TR/ fE
-2147483648 ~ 2147483647 (-2°1 ~ 2311

(6) unsigned int (4 /\1 FFS7R URER)

et
31 0

KRB TRE{E
0 ~ 4294967295 (0 ~ 231
(7) long / long int / long long / long long int (8 /\1 hFS{dEE#AY)

e
63 0

S:FFEEwW MNO:IE 1:8)
TR AT A {E
-9223372036854775808 ~ 9223372036854775807 (-2%3 ~ 2%

(8) unsigned long / unsigned long int / unsighed long long / unsignhed lon
g long int (8 /\1 hFFE7/RX UEEAY)

=
63 0

KRB ATHES{E
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0 ~ 18446744073709551615 (0 ~ 2%%1)
9.2.3.2 FENNHRBY

(1) __floatl6 (HFHEEZEN\HRE)

o=t
15 109 0
S| E M

SHREEBDFSE YW MO:IE 1:8)
E:35#%E0 (0<E=31)
M:AREEP (0=M<1)

SRI AR {E
(-1)>%251x1 M, B3IMTEIZ10EN3HT T, EIHMEN0. F/TlF. $10°~10%DEEH
DB,

Al fE
NaN E==31. Hh"D. M!=0

HIRA E==31. "D, M==
FFS1E0 E==

ZEER
FEIERR(EER(E=0. ND. MI=0)ZHR— L TVWEEA. COLSRMEFINTCHS

FE0OELTRONE T,

(2) float (EHMREZE)EREL)

e
31 23 22 0
S| E M

SHREEBDFSE Y MO:IE 1:8
E:154%8B (0<E=255)
M:R&EB (0=M<1)

R ATREAL{E
(-1)5%25127%1 M, BHTENILOER7HT T, HEXHMEN0. F/z(F. $91038~10% D&
0)4@0

Yl {E
NaN E==255. HD. M!=0

HIRA E==255. "D, M==0
FSMHE0 E==
FEEER
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JEIERUEEL(E=0. MD. M!I=0)ZH/R— L TVWEEA. COXIMEFIINTHS

FEF0LLTRONE T,

(3) double (fSfEEFEN\EIREL)

=

63 52 51 0
S E
SHEEEIDFFS EY MO:IE 1:8)
E:#6%%38 (0<E=2047)
M:{R&EEB (0=M<1)

=RI AR E
(-1)%*%251923x 1 M, BT 10ENL16HT T, EIHENO. F/z(F, $10308~10%8
DEFIDAE,

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

HIRA E==2047. /D, M==0
F5H4E0 E==

EEEHR
FEIERRMEE(E=0. HD. MI=0)ZHR— L TVWFERA. COLSMEFIINTHS

FE0OELTRONE T,

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

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

SHREEIDOFRSEY MO E 1:8)
E: 52480 (0SES32767)
M:AREEE (0=M<1)

KRB ABE/E
(-1)5*%2F16383%1 M, BERIHTEZ10ERN347 T, HEXHMEN0. F/(F. #109%°~10*

SRODEBEIDE,

TR fE
NaN E==32767. /"D, MI=0

HIRK E==32767. h'D. M==
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540 E==

RSB
JEIERUEEL(E=0. MD. M!I=0)ZH/R— L TVWFEEA. COKDIMEFIANTHS
FEF0ELLTRONE T,

9.2.3.3 EF=HME

(1) __float16 _Complex (F15EEREE

o=
31 26 25 16
RS| RE RM
IS| 1IE IM
15 109 0

EEPRSHREBEIDFFSEwW M(0:1IE 1:8). RE:#5EEF(0=RE=31). RM:{REED
EEBIS:IEHEIDFSEY MO IE 1:8). IE:1E#EB(0SIES31). IM:{REED

KH TR
(-1)RS*2REISx 1 RMB KTH(-1)S*21E 1% 1 IM, BERIHTES10ERIBHT T, HEsHED
0. Ffzld. $910°~10*DEBFEDIE,

A7 fE
NaN RE==31, »D. RM!=0, F/z(d. I[E==31. hD. IMI=0
R A RE==31. i"D. RM==0, ZF/zl& IE==31, H'D. IM==
f5=13Z0 RE==0. HD. RI==

ABEE
BRIBIDELEPEITIIELEP CH T DIFIERUEE(RE=0. 1D, RMI=0, BX 1
E=0. H"D. IMI=0)ZHR— L TVWEEA. TOLSMEFIRNTHEMHZT0EL
T/ONET .

(2) float _Complex (HEIEEERIE)

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

SEEP RS REEIDFS Ew ~MO:1IE 1:8). RE:#EHEI(0=RE=255). RM:{R¥KED
REEB IS 1E8EBDFSEY MO:IE 1:8). IE:35#EB(0=IES255). IM:{RERED

E 3 ) A
(-1)RS*¥2RE127x 1 RMEB KTN(-1)*2TF127% 1 IM, BRIMTEL 108N 74T T, HEHED
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0. F/=Z. #1038~ 10¥ D&EFE DfE,

A7 fE
NaN RE==255, "D, RMI=0. Ffz(&E, I[E==255. "D, IM!=0

HIRA RE==255. "D, RM==0. ZFzld. [E==255. i"D. IM==
fF54E0 RE==0. D, RI==

FEER
ERBBLDREEPE T (SEEREB (CH T DIFERYEER(RE=0. ND. RM!I=0. HIU I

E=0. /"D, IMI=0)ZB/R— UL TVWFERBA, COXRDMEFIRTRHEMFE0LL
TIRONZE Y,

(3) double _Complex ({StEEEZRLIE)

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

KEPRS REEPDOFSE Y MO:IE 1:8). RE:3E#EF(0=RE=2047). RM:{R&%EB
FEEBISREEBDFSE W NO:E 1:8), IE:I82EB(0SIES2047). IM:REER

=T AREA E
(-1)RS¥QRE1023x9 RM, BKTF, (-1)*21F1023x1 1M, ERIHTEIL10ER 1647 T, #E
IHEN0. Ff=(E. #$910-308~10308D&EF DIE,

e fE
NaN RE==2047. m"D. RM!=0. ZFz(& IE==2047. HD. IM!=0

HIRA RE==2047. D, RM==0. F/Z(& [E==2047. "D, IM==
FEE0 RE==0. H"D, [E==0

EEER
ERBBLIDORBEPTTZ(IELERCH 1T DIFERMELY(RE==0. nD. RM!=0. &KX

U\ [E==0. H'D. IM!=0)ZH/R— L TVWFEEA. COXIIMEFIRTHSfHE
0L LTIRIONZE Y,
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(4) long double _Complex (4 SFEEEZRIE)

Bt
255 240 239 192
RS RE RM
RM(#52)
IS IE M
IM(#5=)
63 0

KEPRSAREEPDOF S E YW MO:1E 1:8). RE:3E8#EF(0=RE=32767). RM:{R&EEB

EEBISAREEPDFEE Y MO:1E 1:8). IE:38#EF(0=IES32767). IM:ARENED
T ATREA E

(-1)RS*¥QRE1E383x1 RM, B KT, (-1)°*2F10383%1 M, BIIHMTER(T103E344HT T,

HESHEN0. Fz(E. #9109~ 10**&EFE DE,

A7 fE
NaN RE==32767. hD. RM!=0. FJz(&. IE==32767. HhD. IM!=0

HIRA RE==32767. "D, RM==0. FJz(&. IE==32767. HhD. IM==
fF54E0 RE==0. "D, IE==

EEEE
TR ORI ET (IR CHI DIFERYLR(RE=0. HD. RMI=0, H&T,
E=0. /"D, IMI=0)&HHR— LT E A, COLSMBEETATHSFE0EL

TRIONZE T,

9.2.3.4 enum &

(1) 4/%1 ha

e
31 0
S

S:FHsEY MNOIE 1:8

REREAE
-2147483648 ~ 2147483647 (-23! ~ 231

(2) 8IJ\A HE

| 28

63 0
S
S:FFSEY MNO:E 1:8
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T TREL E
-9223372036854775808 ~ 9223372036854775807 (-2%3 ~ 281

9.2.3.5 R1>HB

e
63

9.2.3.6 EYhkIr—ILR

e
-1 0
LEY kT o —JLRDES
BL
s FTFEfE0LE BRARKEY MIFSEY hER3.

Ev hJar—ILRIE. ZDOEY hT 1 —)L ROBDIERZFRENRNKD(CEFEDTE
DHTFEND, BELTVWIEHROEY hTJ+4 —ILRDEIDFFICHBNT. HDEY b~
T4 —=ILRRZDEY T4 —ILROBIDEFRZFE<EE, TDEY I —ILR(E
TDERDIBRZEDRDT RLADEENSEIDFITSND,

9.2.4 REZ/FEHIIO
ERBEHNT0OE-dM -EZIEEIT D ECIOD>THEATEET,

ol

$ ncc -dM -E a.c | sort

FREFRAXIVOFUTDES DT,

_LP64,__ LP64_
BIClCERSND.

unix, ___unix. __unix__
BIC1LCTEERESND,

linux, __linux, __linux___

BIC1UTEERESND,

_ve,__ve___
BICICEEE=ND,
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__ VE_ARCH_1_

BIC1CER=ND,
_ VE_ARCH_3_

-march=ve3m"BMN THDEESLCERSN. TOTRVWESTERIIVUI,
ELF__

BICICEEEIND,

__FP16_FORMAT___
FREZE NSO ZRT .
-march=ve3H"D-mfpl6-format=icee "B THD EZT1ICERTND,
-march=ve3h'8%). m"D. -mfpl6-format=>bfloatHMEE SN &EZT2(CERIND,
EERMIDIZE. BRI,
F/e, ExR9I~<2U0O&ELUT__FP16_IEEE. _ _FP16_BFLOATA'EEZ NS,
__FP16_IEEE
BCUTEESND,
__FP16_BFLOAT
BIC2ICEEREIND,
__STDC___
BC1CERSND.
__STDC_HOSTED___

BC1UTERESND,

__STDC_NO_ATOMICS___
BCERERSNEL,
NEC__

BC1UTERSND,

__FAST_MATH__
-ffast-mathH" B TH D EZTLICERSAN. TOITRVWESTERIIURL,
_FTRACE
-ftraceNN BN THDEZTLCERN. TOTRVWEETEEINRL,
__NEC_VERSION___
OA2INASDIN—a3> WX Y.ZTCHhDEE. UTOHER TESNDIENTERSIND.
X*¥10000 + Y*100 + Z
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__OPTIMIZE__
) A IS (CER £/ T2-0nDEBL L AL (N) DBECEE SN D,

__VECTOR__
BEINRT NUENERTHD EELTERSH. T TRVNESTERIUR,

__VERSION___
BIERAL TV I\ASDIN—23 > Z R I XFINEHICERIND.
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9.3

9.3.1

9.3.2

SHRAKICRET 2R

C++iZSA1TJ5V

7L
NEC C/C++1> /1 Sl(d. libc++ EMFERCH++HEES TS ENEC Compat C++HZ2%#S
ATSYUEFERZDDCH++HRES A TSUZBR— ML TULET,
libc++
"libc++” C++ Standard Library 14.0.0%Z~—X(CVEBIF(ICHRINYA X ULTZC/C++
SATSUTY, FHllCDODETFELUTEIUTDURLZZSERIZE0),

Libc++ 14.0.0 (In-Progress) Release Notes — libc++ documentation (llvm.org)

NEC Compat C++iE#£5475)
CDSATSUIFNEC C/C++2)\ASDUU—-XHHNSHIR— hENTNBCH++E
#S514J35UTY,
SIS UEBRDIZHD-stdlib I > /A SATS a3 UEUTDOXRSICIBELE T, I>/A
JUEF, U OREBICIEEL TS0,

$ no++ —stdlib=libc++ a.cpp (I ibc++%&#1R)
$ nc++ —stdlib=compat a.cpp (NEC Compat C++HiZ#5 4 T35 1) Z:EIR)
P J=E 11

(1) libc++DEEEIR
o HR— RSN TWVBEELARICDWVTIE. BIHEDlibc++DURLESIBL TL Z2E0)\,

o HXDIAATULVBPSTL(Parallel Standard Template Library)(&PSTL_PARALLEL_BA
CKEND=serialcd>J+Fa1L—>3>UTVWET,

o -stdlib=libc++M"ETHDEE. MPIDC++/\A>F 1 I EFFIATEE A 12
B. MPIDC++/\A > F« >J(EMPI-3.0THEILLENZFE LTz,

e NEC MPI Version 2.23.0/Version 3.2.0{FITI(Z, -stdlib=libc++H B THD &
=, mpinc++J<Y> RdD-shared-mpi. -shared(3IEETEFEEA. EEIT DR
(. ON> RE"mpinc++"MDEF53 % "mpincc -compiler=nc++"&EZEBLTLESE
W Fle. BE(CSU T-WI,--export-dynamicziBN LTS 2L,

« -stdlib=libc++"ETHBDEE. VEDA (VE Driver APDBEE(SFIHTEEH A,
(2) NEC Compat C++i2#ES1TJSUDTREIA
o RDCH+N\VAHZFHTDEE, -pthread=ZIBEL TLIES0N,

<atomic>. <condition_variable>. <mutex>. <thread>
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o CH++17S5EBRRBTIENM. HERSNIZLAT OBEEEC(ERIE L THEE A
55> FL— hscoped_lock
DS RF7> T L— bowner_lessdDvoidFFK{LAR
NwA <map>. <set>. <unordered_map>. <unordered_set>MEE]>FF
DSRADT>TL— bXA ) E#merge()
S5 RF7> T L— bshared_ptrdBEcd|BIHR— ~

(3) HBODEFEFIR

o BIFEDCH+HEHESATSUEO>T4Fa2L—>3>T7AILICKDIBETEET,
libc++%BEEDCHHZHES A TSV (THTE

$ cat /opt/nec/ve/ncc/<version>/etc/defaul t. conf

stdlib: libc++

$ nc++ a. cpp (I ibc++hV1E4R)

$ nc++ —stdl ib=compat a.cpp (NEC Compat C++HZE#Z4 T3 1) #FEiR)

NEC Compat C++RES AT SURBTEDC+HEES A TS UIKE

$ cat /opt/nec/ve/ncc/<version>/etc/default. conf

stdlib: compat

$ nc++ a.cpp (NEC Compat C++iZ#3S 4 T35 1) hNEIR)
$ nc++ —stdlib=Iibc++ a. cpp (libc++ZER)

» -stdlib=libc++%ZBMCLTERLIZATZT O KT 71)L &, -stdlib=compatZz
BMCUTERR ULIEAT T O T 7 ()L, Fizld. Version 3.5.xBEIOI> /A5
THERUIEAT ST ORI 7ML UIRNWTLKIZEV, U D UTEIBEDEEL
AETY,

o BRRURCH+IRESATSUCKD, R@IRE. D2 /AL, OIS LADE
TRENAENDDZENSBDET,

« NEC C/C++1>/)\A S TERT Blibc++(ILLVM ProjectdER(ICENDET/(—=3
ST7wT, @b TULEEI, NEC Compat C++E#S AT SUFIREBSATHLL
SEABRADHEZELTUET, DITHUTRlibc++ADBIT. CHPERSHRFT I

(AW

0
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9.4 NI KMILE

AtO23>TIENEC C/C++O2 /A STHRATEDINRT MLECDWTEHRALET . Vec
tor BuiltinB8ZR(C DL TIE. Forum - Using Vector Type Extension (sxauroratsubasa.s
akura.ne.jp) CHEEHICFULEFHRIBLTWVET,

9.4.1 WE
NEC C/C++> )\« =TI, GCC. clang®DVector Type Extension&HIEDH DT ML
BzFHATEET,

// doubleBDER, ZTDEHM26EBNORY ILEDEESE
typedef double vf256 _ attribute_ ((vector_size(sizeof (double)*256))) ;

vf256 a; /| EBDEE
vf256 func (vf256 b, vf256 c) /] RN MILVEOBEBOES
{

return a + b * ¢; // Ry FILVBEOEMHE

9.4.2 AU BNIEDRES
N2 NLBLZ, RO DDattributeis E CRIERT=EI,

(1) vector_size B4

i
typedef element-type type-name ___attribute__ ((vector_size(size)));
AR
element-type:
NI NVBIDEZRDES
type-name:
AT N LVELDH]
size:

R NLVBDY A X, BAI(d)\1 . element-typed - X xEEDMEICE L
Wo 2ODREIFHDHEETE D, BEECETIRAT XL BROBEDH AN
8)\41 b EZE2048. H1 XHh'4)\A D EE1024TH B,

(2) ext_vector_type B
e
typedef element-type type-name __attribute__((ext_vector_type(num)));
bR
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element-type:
T NVELIDEZRDE

type-name:
R NLEL DT
num:

R NLVBEIDERE ., 20ORNETRELINDIETIEE TCED. element-typed® -
AXNuMODEHRRD NLEIDOY A X &1,

- ROPMNVEDOEREUVTHHEETCTETIEEUTTY,
int. long. long long. &Y. ZN5Dunsigned!
float. double

- RO BNLEEG. ZOUA XU LED2ORERHYDR/IMETT 51> ENET,

- VxyzwICKDEE. 5IBEFATEEzFA.

9.4.3 AU MNUEDTEE
NI NVBEIDFERE, FEROEZHIENCHO TIEELET.

typedef double vf4 _ attribute_ ((vector_size(sizeof (double)*4))) ;
vfda={1.0 20 3.0 40}, // BBRBRRY LB DFEH
vfdb=1{20 30}; // 3. ABEBDERDEIIFE

9.4.4 ®WETF
ROBEEF(CHUTRT NLENFIATEET.

BEF 7L
[n] nEEHDOBR(CT7ITEX
+.- HIEEE
+.- K % IIRRRES. FIREE
R IR Ev NE&
>>, << T NER
I &&, || EE. wIEEE
==.l=.><.>=.<= HWER. EES
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wWEF E1LL]
= KANEE
2 ZFEE (C++TDHFIED)
sizeof sizeof/EE
&wv[i] NI NVBEDOEZRDT KL RS

9.4.5 Builtin B3%%
(1) BIZTifA
- __ builtin_shufflevector

- __ builtin_convertvector

(2) Vector builtin Bd#X
NI NVEZBIEE UTCBIEEFC. VEDFRIRIGE T (CNRD MNLEZE U CGGHERRZES
NE9. FHCOWTE ANvHFT7A)L_vectorhzZRU T IZE0L),

(3) Vector £ E9%K
R MLBIDsin, cos. pow. logik EZ=KRHDBEEBEITT ., SHHICDLTIE. AwvEF T
71 J)L_vectorhZ=SRB U T IZE0\,

9.4.6 ANJRNIIROE
NEC C/C++>)\A=TIl&. Vector builtinBi%%. Vector#{F D512 & UTHETES
RO BNIVRAOE  vmHOEESNTUVET, FEY NIRRT MNLEOKZRERICHEGUL. 5
BEE Y MIBEHONRY MLEOBRICHIGEULET, NI NUYROBI32)\A1 R TTPZSA
SENET. RTNLABR TR R NLVEOERICHIGT DRI MNILRAIDEY MH1dD
BROHFEEINET,

9.4.7 FEEH
e RUNLEORIEEEDODEDEGaAl 1TY,
o HAXHWERBIRTNLEOETERERTEEEA.

o RITNLEODHGAXBEUREDS. TOBRDTA INRZEDINT NLEORZE(E, R
NLESREOIE - U TIREENET.

o NINILEBL, RO NINAOBDZE#IOpenMPIEREI TIEE CEEEA.
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9.4.8 JOJS=>IH
AETZ 3TN M ZERLIETOIS 26 ZHBLET.

RO NVEDEEZTCIR T DD(EAETH DTz, —iEBI(C(FFHAME(union)ZFIHE U THIEA
fELET.

#tinclude <iostream>

/] CHDIYFTARATUTL—hrEE=RY FILBEORESE
template <typename T, int N>

using vector_type = T __attribute__ ((ext_vector_type(N))):

// PEERTE. ERDHRTE. MYHLZRZICTT H5-HDunionDEE
template <typename T, int N>
union Vec {

vector type<T, N> v;
T e[N];

/] R FILRRAI DI=HDunionDEE
typedef union {

_vm v,
unsigned int m[8];
} vmask;

template <typename T, int N>

T vector_sum(Vec<T, N> &a, Vec<T, N> &b, vmask &vm)
{

vector_type<T, N> oc;

c=a.vVvx*bv;

__builtin_ve_vfsum(c, ¢, vm.v); // Vector builtinBd%kiz& Y#ZEEHE

return ¢[0]; /] FEHRIIIBEDERIEEIND
}
int main()
{

double sum;

vmask  vm;
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Vec<{double, 64> a, b;

/] RN MIVEIDOEAERTE

for (int i =0; i < 64; i++) {
a.eli] =i;
b.eli] =64 - i;

/] R FILIRIEDERE
for (int i =0; i <8; i+H) {
vm.m[i] = OxAAAAAAAAU; // 0b10101010101010. . .

sum = vector_sum<double, 64>(a, b, vm);
std::cout << sum << ” (Result must be 21824)” << std::endl;

9.5 A>5A(4>7t>T5
9.5.1 EXasmX

i
asm [ volatile ] ( Assembler-instructions )

BH
HERasmX (IANRS > REFEFFA. ERasmXI(C (B (CvolatileM s ES=N3 1
. volatileisE(FTOTS LADEBEICEERZSX FE Ao

.'E_%

9.5.2 #iiE asm X
i

asm [ volatile ] ( PEITSTFTL—F
DAL AN R
[ ADFANSF
[ BESASZLXF] 1)

7EISTFUoTL—hk:

TEoITSHMEDTFR FXFF
HAFRS R

[ [ B] ] #IF (ZE#E) , [ HOANZKF] ...
AAFRS UK
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FOE SHEMAKCRHIDIMEE

[ [22RnE]l ] ## () , [ ADANSRFT ...
WELORA:
LORRL., £1=1%.” memory” |, [ BBELXHZ] ...

ELL]
fhRkasmMX(IANRS > REF DI ENTEFT ., CEEOEHL. HiskasmXDANRS >
R&EUTHRMAF, ESIAHFTEFT,
volatile}SE(E. asmXEITHRICEWERANFELE I DuREIEDH DRBIL Z N (CTETE
ER
Tt ISToIL—MNMIT TS BDTFANFINTY ., A2/I\ASEAR/ A
RS2 REZRBRUT, 7E2IJ357>7L— MO =02 ZEBL. TF X NFZ
7E2ISOA-REUVTHAULET, BAARS Y READARS Y RNEHDOARS >
REWNDKSICERIRTEET ., 7> TS572T L — D% %(E%(CESRZ S5NE
ER
BHFNZNEIARXYIDDYA ST . HHFNTFIHEH GFlllFR) =+
5. 7E2IS72TL— MO7E T SBIC R o TENERESNDIEHNGZI/HEE
9. UXANIETEBVEEA,
ADTINRNZNIAREYIDDIRABTY s ALFNZFNIHRIGFRFER)ZH/HFS5. 7
T2 IS T — MOV T SHBICKD TENSRENDIZHE. £oE. Xz
B5%F9. UANMNIETEBVLEEA.
HEL AT TS T L — M7 T SHmBIC K> THIEESNDI LS50
OAXRXYDDURXBRTY, "memory"ZiIBEUIEEE. BHOARST D REANART >
RICHEESNEARS S RUSNDAE D L OEENEEN (CHRABE S SNDOIREEN DD
CEZEADIASICHSEFET,

FI AR RE Y
B HaE
m AS. ASXFERDAEUANRS > RZFFRI T D,
r ARSULZRIANRS Y RZFHE] T D,
i EMEZEFR] 9D, FENT7ETILESHRVRDRENDON SRS
EHZ20.
0,1,2, -9 ANARS D RERAARS Y RICAICL P RAYZEIDEHTD &%

BEIT D, (COEEMNRINE, CY-XETRCKTEO2/(S
FEULZRYZEIDH TR EZRIELR, )TOHFIETYF>
THEF I END.

[2>MIL$] 72 IST2TL— hRTZORIIMMEESNEANRS S RE%[S
SNILE]IEUTERIZTENTES,
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H%0 HaE

f ARSUZRIANRS Y RZEHEITD, ART Y R(CEIDH TSN
LER5 (SFE NS DT — D ZIBINT D

2D EDFIHZIEET D LS BIRE"=rm0”). T2/ A S(FBFEIEAL(Ta D THIFIZE
RUEXT ., BRIBLZEUATDESDTT,

i >r>m> TyFUIHK

“#DNFDEIFUERXF(C LD TINTOFIWINER=ND L=, O/ SErhEE

SNIZEHRLET.
H# ST
e8> F tae
= ARS Y RICESAHDHEITD.
+ ANRS Y RICHRHAH . ESAHESZITD.
& ANANRS Y REBAANRS Y RICRRBLSIIZEIDHTS.
% COARS Y RERDANRS Y ROMANBRFIEETH DT EZIBET

Do TNICKDT. £ COFMNZE‘BZIIZHDIR MHIREARNES
ACO2IASE2DDARS Y RZANBERZ DI ENTED,

# ROOAREFTODINTOFHHZERT D,
* RO FZHIRT D

ol

#define FIVE 5
int main(void)
{
int in=10, out;
asm (“1dl. sx %%sb0, %1¥n¥t”
“adds. w. zx %0, %2, %%s50¥n¥t”

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

)
printf (“out=%d¥n”, out);

9.5.3 HABIERE
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9.5.4

9.6

9.6.1

FOE SHEMAKCRHIDIMEE

rX
BE=7F asm (Name)

E L
7> IJS - REBETHERIT IEREERRZTIBECEEI. E=FI(E. CEEDIEX
([CEHUIEESFCI. Nameld, 7> TS5 0— RADEBZE(E. BERADXFS
t“g—o
FRER

e REBEOF—TJ—RELT. __asm. __asm__. _ volatile, _ volatile_ HFIBET=ZxE

3_0

o HRaSMYXDEEL X AIBE CEDDIEFRANSL RS, RTBNLLZRE RXT S
IWRROLZRE, RIBNAZTYIRXLZAIDHTT,

« MERDOEMEFZE>TS57>TL— MRICEESE LRITNIEIRDEEA. ThikasmX
DARS Y RICIEET D LFTEFTEA

o “br[cf].*.[bp]” (“*"(&"1". "wW". "d". "S"DWNITNM)EFTDASANRS > REUTEES
N7zdisp(CFHEFIXF"1"ZIEE LR TNERDFEA.

o lhm.*. shm *(“*"(E"b". "h". "W". "I"OWLFTIN)EFTDHMANRS > RIC(FHIFIXF"
rHVi"EIETE UIRTNUERR D FE A,

o AN/HBAARS > ROW(ITIEE S DEMEN-2147483648100 52147483647 DEEHE (CUX
FESRNESE, TEOARS Y RICEFHIXFT". FlE, "m"MEELRITNERDFE
/\JO

o aSMXDANCRUH IS EFIATEEE A

« E2ISFTITIL— bHORIBEDESH. AN/BAARS S ROEFHHEUTTHD
EE WIEERFZDFFT7EZ IS T7AILICHENENZET.

« FAQ. FSQ. FMQ. FCQD K SIR4EREEFEN YR BTN T2 TS5 T L — K
THASND LE, HiskasmX(IHHATEFZE A,

- BHBEH LORYER. BMERAR/HEAARS Y ROKICDOIHEETEEXT .,

EEEIR
C SEICHTIEEFEA
o _AtomiciZEiF(IFIATEE A
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¢ CX_LIMITED_RANGEYZOFEH=NZET,
* FENV_ACCESS. XU\ FP_CONTRACTYZO(FEEHAINET,

* ROCAYFZEFERTHEE, -pthreadZ45E L TZELY,

<stdatomic.h>, <threads.h>

o DUTFDGCISRERE(FFIATE R E A

BB/ SAYDHIAHES (AIERETID/ISAYEUTIEET DEHDAHES)

GCCRENDIERENE,

TR NESNTZREER

AJERASZ D« —)L BEUTHRDOO—DILIBISEHK
XEDLDSRT 1 —JLREFGNU C E— RTIREES0E UL TIRONEI A GCCLIFERRR
DX,

- fEELTDOINIL
9.6.2 C++SHEICHATIERER
o BESNIEYA XOMEBEREFATEEEA.

o CH++HEESATSUDZERFEIEICDVTIE. 9.3.2728RLTIIZE,
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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 AEFERUEZEE OIS J0OFECDODVWTHIBLET .

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: 11 R
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
nJ0OJ S ADFHaE EESNILERIUXFIONEBS 2 MRILAICIRDETS ., I72D
5. NAMEISEND D ESEESNCER. AlRSNZEEINTUNFICEENIZIH
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) EFFL, C++> /(A1 S(d. ZDEHEH
ZFAUCEIBOEMNMESR U ZRIDBRBOERZRAIREEE 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. EEEEZRMI-—FT>JUFET.
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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

it Fortran®3! C/C++08!

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

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

AMBFEREEENEY QUADRUPLE long double
PRECISION
REAL(KIND=16)
REAL*16

e Et] COMPLEX float __complex__ (*3)

COMPLEX(KIND=4) float ___complex__

COMPLEX*8

EIEEEEREE.  COMPLEX(KIND=8) double __complex__
COMPLEX*16

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

(*1) -fdefault-real=8i57Er5(L. double
(*2) -fdefault-double=1635EF (L. long double
(*3) -fdefault-real=85EKsf(%. double __complex___

10.3.3 Fortran OXF8Y
XFHchzEE9d 30 TRrRUET,

B Fortran®3! C/C++mD3
R CHARACTER(LEN=nN) ch char ch[n];

- 122 -



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.

Bl
Fortran7a4'5.4

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_STRIZA 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
%
FortranZn4'S5 .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%:
%
}

- 124 -



(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
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(opnly 5 W N
int x, v;
void func_(int #kpx, int *xpy) {
*pX = &X; // B#func () ZFortran7 05 S LN SEUH L& =,
xpy = &y; // Fortran®P1, P2D$ETREIEIFNENERX, yIZH S

(4) CRA >4 & Fortran DF —4ARA > ADEES
FortranD#iA#HF#:C_F_POINTER CC/R- > A %ZFortran®DF — 4 MRA 25 [CHEETE
£, HAHFHC_F_POINTER(E. £E151310DC_PTRZE25|E DT —FRA > 5 (ChE
aULFET,

]l
FortranZn4'S5 .4

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 VACPET—4 KA U EFPICHEET S

END

(opnly 5 W N

int x;
void func_(int *xpx) {
*px = &x; // B%func () #Fortran7 045 S LN LEUH LT-&
=,
} // Fortran®CPDIETREILEHXIZHE D
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10.3.6 Fortran QtEI OV Y

(1) &%EA
FortranOJ S ADHEI Oy UZCTOISAEEETDEE. HB IOV JICBIND
B (BIND(C)) Z#ELZFEY. BINDEHMNIEESN/zFortran 00> ADHIBET O
W OIDEAMUMETHDEE. CTOTSLONEMEEZEDEREFBETETET ., Tk,
HBEIOY DD ERESD D L=, CTOTSLDNEBEEEEDBEREEETE
F9. 22U, HBIJOW IO EREEERD A ) \DEIEE U TRIFNERST . Wit
I BT - A DEAE U TRIFNUIIRD F B A,
7l
Fortran7O4' 5.4

USE, INTRINSIC :: I1SO_C_BINDING

COMMON /COM1/ F1, F2

COMMON /COM2/ F3

REAL (C_FLOAT) :: F1, F2, F3

BIND(C) :: /COM1/, /COM2/ | #5893 5£ETOYVIBINDC) ZHEET S

cInysA

// £BIOVYICEBEOERNEEINA TS
/) EE.CTOTSLOBEEREEETES
struct { float f1, f2; } coml;

/) £BIOVIIC—DFEHEHNERINA TS
/) EE.CTOTSLOEHEEETES
float com2;

(2) EF=ZFHIAE
o HBIOYIDMKD EEBERDA > ) \DEFHIFZE U THDNEFHDFEE A

s BEYbhIa—ILRHBVEAIZERENZEATWNSCTOTS LAOEBERFEETEE
TA.

 MERERHE, ERHPEZZOCHBET OV I LBERIHEETEFEA.
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10.3.7 FREHR
FortranDERE., EREERNE. 4EHREEREEZ. CO_Complex*+—"T7— RZzfE

RUTESSNCERSE., SREERBE. MEREERBECHIGSERZLETEFE

AJO

10.4 BI%K - FiRB &EAE
T TIICE. FortranFHiRIMRAMBDZE U ICDOWTHIBLEY . C++BISIE. CB

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

Nn3eH. CARERU EHREET,
(1) ¥y WIBR, KA SRERHE. 5LV 4 BRERHED Fortran Fit

[10.3 =48] TRUEHIGERLTT,

#l e EEHE OFortranFHEDOEHL

M U (CRIER)

extern double func_();

double a;
a = func_Q: // FortranFHEDIEH L

O EN38 (FortranF#t)

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

END FUNCTION FUNC

B doubleZ! DC++EA%DFEH L

I Ul (FortranZEft)

REAL (KIND=8) A

A = CFUNC O I GBI DITH L
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FUOH SN2 (C++BEE%)

extern “C” {

double cfunc_Q) ;
)
double cfunc_()

{

double a;

return a,

(2) ERHE. SREERNE. 4 GREERBE

C/C++EER EFortranF i T3, 1EREEL, SREERNE. MEREEREE(CHES
IHHMESRTEREA.

(3) XFEIDREEK

FortranOXFE DB T(E, IEMEZ RN T D2HD_DD5IEMEMENET. =D
DEIER (L, REIMETHDXFINDERE SNDEHDT FLAEZDRE(/ A MR)TT.

]! XEFEE DOFortranFHDEHL

I LRI (C++Ba2%)

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

};

char a[17]; // 1673 F+REE1NA MO FER
chfunc_(a, 16L); // FortranFDMEH L
a[16] = "¥0';

OSN3 (FortranFE#t)

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

END FUNCTION CHFUNC

XFBN &N T DIzsh D, C/C++BIEAITHRLE T, Ko, FortranDXFFI&

- 129 -



(FHEIRD R XFZEZRIEND T, C/C++BAEBAITHRIEZHR T D & (311 MRETIC
HBRUET.

il XFRHOBEHBELTCREBETULET
I Ul (Fortran3t)

SUBROUTINE SUB

CHARACTER*20 CFUNC, CH

INTEGER M

CH = GFUNG (M) I CEABIDFES L

END SUBROUTINE SUB

O SNSRI (CEEK)

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

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

{
stropy(a, “THIS IS G++. 7);

FortranF#iDEE 15180, C/C++BEEDE3SIFTIDET,
(4) Fortran FoYIIL—F>
FortranFHmDY T )L—F > (d. intBLDCREIFICAEYE ULET .
10.5 B# - FEBOSIBDOZITEL

10.5.1 Fortran F#Hd3I1#
FortranF#tD5188(d. INTIV RLATESNET, ZDfesh. C/C++EET3IEE=ZT
D EE. SIEOBHEZIEINA > HMETRITERDEYS ., #(C. FortranFE(C5IHEET &
&, BIEDY RL A ZFortranF#it(CELE T,

(1) Fortran 0> VALUE Bt % 6130 3140 E T
Slfe UTETEHOT RLRAEELET, BRI IEERCRALTHSELET.
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1
I LRI (C++Ba2%)

extern “C” {
int func_C(int *i, int *j);
}

void cfunc ()

{

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

OSN3 (FortranF#t)

INTEGER FUNCTION FUNC(I, J)
INTEGER 1, J

END FUNCTION FUNC

(2) Fortran Fid VALUE Bz 6 D5|8=ET
ZHOEZRLFET. ERE. 5L TELET,
%

EI A (C++EA%)

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

void cfunc ()

{

int a, ret;

ret = func_(a, 100); // FortranF&dIEH L
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Z(TELBM (FortranF#t)

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

END FUNCTION FUNC

I VALUEREZ45%E

(3) Fortran St VALUE BMZETTIRVE |22 TS

S5|#8ZERA I TRITRDET,
]
JEI M (Fortran3E#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 *b);
]

int ¢_func_(int *a,

{

int *b)

// BI¥ERS 2 TRZITES

(4) Fortran Ftd VALUE Bz E D582 TED
EHEZELUFT, THE. 3IEHEELTELET.
#l
JEIE (FortranF#k)

SUBROUTINE SUB
INTERFACE
INTEGER (C_INT) FUNCTION C_FUNC (A, B)
USE, INTRINSIC :: I1SO_C_BINDING
INTEGER (C_INT), VALUE :: A, B
END FUNCTION G_FUNC
END INTERFACE
INTEGER K, I, J
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CALL C_FUNC(I, J)

END SUBROUTINE SUB

ZITERB Al (C++EEE%)

extern "C” {

int ¢_func_(int a, int b);

]
int ¢_func_(int a, int b) // BB ZEETRITER5
{

10.5.2 BEFER

10.5.2.1BBR(CEME NS 513K
FortranF#: CIEY — X T 7 A)UICEBRSNIEEIED (I, BEN(CSIEDENENd &
MNHDFET, ROSIEMNEMENET,

£

IO 3 FortranF it X FEOBBD & &, BHMORIMEZIZINT DRIsMD T FL X &
ZTOBIMEDR S (BAL:/ 1 )

BN NFROBRTHDESE, TOBIMDES (B 1)

SIENFHRaDEE. FHRORIMEDT 1 X (B H).
22U XFEIDBEELUSMEO0

SDBIBNESNDIREGUATOESDTT,

(1) BEIMEZARIN T DRUHDT” R L AT T FHRNXFED & EDd+)

(2) REMEDY A X (O T FHRANFED EEDFH)

(3)

V=T 7 A )RR SNTZEIER

BIIXFEDODEZTEDORS. FHRADESRIMEDOT A XN ENTNDSIHDERICE
NE9,
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10.6 O35 LDVU>Y

10.6.1 Co’O0Y S5 A& Fortran 095 LDVU>Y
CTOJ> AEFortranO0S LU 209D ESE, Fortrand> /1 S(nfort) TU> 2L

Fx9,

15
$ nfort —¢c a. 90 (FortranZO 4o 5 Lma /A L)
$ ncc —¢c b.c C7ag3LmarNg)L)
$ nfort a.o b.o (Fortrana /84 312k B> Y)

10.6.2 C++2’049S5 A& Fortran 2’095 LDYU>Y
C++70OJS AEFortrandO0 S AU 2OFDEE, Fortrand> )\ S (nfort) TU >4
UFY, UDUTDESE. C++OV )\ ASDEITHESA TS YU (-exxlib)ZEELET .

i
$ nfort-c a. f90 (FortranZO 4 S LMa/A)L)
$ nc++ —c b. cpp C+7agsSLpariRqIL)
$ nfort a.o b.o —cxxlib (Fortrana /N4 Sk B V)

10.7 ERTROFREH

C/C++TOT S hEFortran OS5 LD > UIEESE. C/C++EETstdin, stdout,
stderrz 70— X URRWTLEEW, 0O0—X UMz &S, FortranF O EHMRIIcNEE
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 ~
INETEDHBEN DD,

=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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FIIE Ayt—>

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.
=T BENCKDA =)=y RKE AT NUEDRIRD IRV Z8D. B3R D 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. :
EHA
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 NAE 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, OSAORANNEFENDIZHRT 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.
VEZERCINUE SN R D SELDORMENMREE CE IRV CHRBIL 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=nTEHI DI —F>OFHUDEEZRAEIDEA D SAUE
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 DD IcdRBIL 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. BENIISHEDIERITNG DDA > SA VEBEATES 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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FIIE Ayt—>

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 LT OJ S AOMBEZFET
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.
newERFC7OJ — SN TULVRL VRSO BRI SN,

C++ runtime abort: terminate() called itself recursively.
terminate() BIEH 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 A )LDFT —FRIBDFHHAH (LKA UTz. VEXEURBDORIEEMENSDD. EfTH
DMMDVETOCZANGNIEZNEL T SEIN. T—FREBEOHA X ZBS LT ES
Lo 18P, VEEEEHAETUE ELIRTTEDVEXEVERHZ(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 a1—FT020

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
NTWVWBFAQZESIBL TLIEEL\, FRURITNIE. AR—ZXDBBLEDELLES
(AW

https://www.hpc-license.nec.com/aurora/

FERITIZHL T, "Syntax error”EWSaV A IILIS—HRREET S,
IBRITORD . EWADRELE D TUVRWZEREZ L TS0, SX3U—X@EF3I> /A
SOERTICHUTIS—ER>TVWBDEE(E. O/ A SIERTERY —)LRETVED
)IASOIBRITICEBRUTLSIZEV., O\ SIERTERY —)LICDWTIE 38k C
O )\A SITRITERY —)L] Z2BUTIZE,

"Error: Invalid suffix"&WVS7EVTILIS—RRET S,
binutils-ve) \w o — = OVLEIEEMEN S D E 9, binutils-ve/\Ww o —H&HRTH B3 H
fEERLTLIZE0,

ANYEITFALIV, FATIVERRAT BHEEZTV (5. VO ADBBT 5T LI ERERLT=LY,
[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 HTS5S—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 O TS5—H%
&£¥%.
nec-veperf/\w o - > X h—=)LENTULEB A. nec-veperf/\wo—%1 > X

—JLUTLESE0N,

VERITDORTI7AILTHH LEREELIZLY,
[/opt/nec/ve/bin/nreadelf -h] [CEITT7AILZIEEULTEITLTLIZEV), [Machi
ne:] dMFT(C TNEC VE architecture] EHASNTONIE. VERITDEITI 7 1)L T
DEZRUFT,

$ /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
..)

VE3RITDAT O I7AILTHAEERERBLT=LY,
[/opt/nec/ve/bin/nreadelf -h] (CATZT ORI 7AILZIBELUTEITLUTLIZEN,
[Flags: ] DITICHAETN TV EIEDAIRDIEN [0] THNIEVEIEITOATZ T O S
74, T1] THNRVE3MITOAT T ORI 7L T, LUTFDHITIE [Flags:] D
ToRHRDMEN [1] THDiee. VE3BITOATZ T O RTT,
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$ /opt/nec/ve/bin/nreadelf -h a.o

ELF Header:
C..)
Version: Ox1
Start of program headers: 0 (bytes into file)
Start of section headers: 720 (bytes into file)
Flags: 0x10101
¢..)

BB 5 EO0penMPHiFIZEE T UTHLE, -fopenmp, -mparallelDELLEFIEETH
FEJAVN
-fopenmp. -mparallelDESSMZEIBELTYUZIULTSIZE0,

$ ncc -c -mparallel a.c
$ ncc -¢ -fopenmp b.c
$ ncc -fopenmp a.o b.o

-ftraceZ g3 5L, RITRREMAREICRGS.
HREIBIRZEIS T DIL—F N ERITSNDEHRLIEDFET . CDIL—F 2 (FBEBMDA
O, B I—YEEY -2 3> OriE TR SNE Y.
HREBIRZ IS LIV EBZEDY — R T 7 1 )LDdr-ftraceZigEL T TZE LN,

OMP_NUM_THREADST8&LYKZELMEZEEL TH, EDBDALYFRERShEL,
VEDIO7#UFBETHDTzsd. 8RLw RN ERTT,

EBRFHIVODLH, EZHYT=LY,
[9.2.4 ERFH< VO] ZBRUTIIZEN,

C++70TSLD) U IBEIZRD ESLETS5—hFELT-,

/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
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N==3222 108002 )\4>TTIOI5LZBI)\AILLTLSEE0V,

A—FH9 A XD KRENTAT S LEIV IS ILLT=EEIZSIGSEGVT7R—IF 3,
A)ASHREET DAY Y IEROBENKRED LIRZEBX TULDalEEMN G D F
T, UlimitIN> RTRIYIHA XD LRZILRT D ETRET D ENBDFET,
BFDLSIC Tulimit -s] TRAvVOIOHA XD LREEERTEZET, lulimit -s (X%
W OB A XD LRIE)] TERMEZZETEEIDT. lulimit -s] THASNZ ERMEX
DERS/MEZFREL. BEI/(AILLTLIZE,

$ ulimit -s (ED#E:R)
8192
$ ulimit -s 16384 ({EQZEHE)

VA JUBFICSIGKILLA R AT 5,
AN ZITOIER S 2 DAEINTRELUTWDEREEN S D FET, -00. -01(CLD
REELANIEEETCETAEVEREZSDIEEV RS ITDIENTEXT,

Fortran7a4'SLEC/CH+TRYSLDFA TSI HRNI7AIVEREY LT,
[10.6 OS5 LDU>T] ZSBLTLSESU,

SXU)—XTHALTW =SS LDF T av%EVector EngineMIFIZEELT=LY,
M348} B SXSU—X@EIF I/ A S EDMIE] ZERU. SXDAZ/\ASAT>a>(C
MIETBVEDAIINASATS I UCEEL TS,

SXV—XTHALTW =TI 5 LDETRITEVector EnginefIFIZEELI =LY,
SXDOAZ )\ A SHERITEVED > ) A SHERITICEHRT DY —IILOFIATEF T,
[Mfgix C D2 /)\ASHERMTERY —IL] ZBRUTIES0,
FizlE, 3% B SXU—-X@F > /A S ED/IG] ZEBU. SXOI/I\ASAT
>3 CIE T BVED I/ A SIERITICEEL TS IZELN,

BEiAYE—VIC, REIS1GE ., '$' DRICHFDHLIER., L—FUBBRTRIND, ChdlEfF

m?
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NI BUE. THUEDTzH(CaZ)A SHWERR UTZZEE. IL—F>TY,

ZHAvE—IIC, A TIEG<DOUBLE, floatGEDE A DAMNERTRINSLENHS. Ch

BI& T h ?
RO UL, WHUEDTZsHIC T ) A SHYWERR UTc&RT/R UEE T, ZRIDRD D (LB
ZRRUTWVWET,

AVNAIVBFITIEELEREZ QLW AV R154Tar B ERITESTLVS,
AZIASATZINATZ > T 7AILICHEESNTVDEREENHDET. AT
3> T7AILOFMICDWNT(E 1.5 I/ ASATZa>oigE] #8RULTES
LYo

AVIMSDIN—=23 0 FRERLT=L,
--versionzisEL T ZEU,

a.out->f00.s0->bar.so LWLV KSICEBDIERERFBRESLTOISLEEIRTHEEIZ, LU
TOYIIS—hRET S,

/opt/nec/ve/bin/nld: warning: libbar.so, needed by ./libfoo.so, not found
(try using -rpath or -rpath-Iink)

./libfoo. so: undefined reference to “bar’

nldD7t EIRBDGNU LinkerdfxtR &R D E I, nld(ELinux/x86_64 T, SX-Aurora TS
UBASADA TS T N> 23 Bzh. cross linkerEEEIRDFET . Cross linker
EMEIFEEBRICEITIDIRREA U E(FRSRVZSH. nld(E-rpathA TS 3 > OHES

AT SURITRE SN TV DBRPATHZ SR 3 DAAR(C/AD TULET . -WI,-rpath-link,
<SATSUDIRA> ZIBELTLES0,

12.2 )OS LADERFTICEAITBIRNSIIN
£{7EI-“Node 'N' is Offline” LS TS—AReLEd 3,
J — REBEENDVESOFFLINEBIREE(C /2D TULVEYT ., VEZONLINEJREE(ICL TS EELY. L
TFIEOEDVEZONLINBIRREIC T D E=DHIT,

%t /opt/nec/ve/bin/vecmd -N 0 state set on

Result: Success
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# /opt/nec/ve/bin/vecmd state get

VEO [03:00.0] [ ONLINE ] Last Modif:2017/11/29 10:18:00

Result: Success

RITEICERINTIND/—FERERLT=LY,
Jopt/nec/ve/bin/psEEITUTLIZE L, psON> RZEETIDEVED ) — RIS &R

EETINTVWBRTOCRDAFYV ISy baEHAOUET, UTOBITIE,. 2BDVE./
— RTa.outEWSTOTSANWEITRTH 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

E1THI(Z"./a.out: error while loading shared libraries: libncc.so.2: cannot ope

n shared object file: No such file or directory”&L\5I5—MHASh3,
EITIRIE(C/\w T —=nec-nc++-shared. nec-nc++-shared-instz-1 > X b—)LLTK
ZEW. FlEERF 1> AL —23>HAR] Z8RULTIZS0,

RITEFIF 1 FSVIVDFATIIVRRODBIENENSITIS—ARET S,
HESAITSUZREL TLWDT+« LU MU ZIRIEZHVE_LD_LIBRARY_PATHICEE

LTLIZEV, RIRZZHVE_LD_LIBRARY_PATHICDWT (& [2.2 ETHFICESREN
DRIREH] 28R TIIESLN,

Bt 3t & BBl EBARASY —RT7 IV OFIFTE ISR EL TS A HEEBLILY,
bL—R)Cy DIBERNSIARD ZENTEF T, FlEEG 11.8.3 bL—R/\y IHEEED
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B 2SR TIES0N,

PSS BRI — R/ I HBETR RSN SIS R AEBRAELILGL,
HWI(C K BanmDEITHIENIC L > T hL—R)\y JHBETH N SN B HISMFELEEFIME LU

SRRSNBWS ENG D FT . RIBZEVE_ADVANCEOFF=YESZHTEI D& THh
ITHRIHZED(CTEER T, SITHHZEDCT DL TRITRENKBCRLZDZEN
HBDFIDOTTERLLESL,

$ export VE_ADVANCEOFF=YES

KOMIEO—DILEREZERLTLVELDFEELL,
double®! M & MEFILO—HILZEEIZ DLV TIEX-minit-stack=snanZzigELTI> /1L,

ETU. BN ERE T D ETHRTERICENBNET, floatBldEX#EbLO—AIILE
FCDWTHER I D EEIE. snanDXHO D (TsnanfEZNETNIBELE T . O—HILEE
Mdouble, floatBi TRWESE, CORETHERIDCEEITEEFHA.

KO- DN EROFEEEZSRBLT. 7O SLNERER T TH0OEEBLI-L,
-minit-stack=zeroZiEE LTI /\1IL. ETLTLESL, Kb sEZZEOD

D735 ETEBRTZEB TE DT ENHDFT . BENLREZHART DIEHICE
TO0SLAOEEEHRELFET,

BHEAF{E. OpenMP#REZFEAL-T NI 5 L%ERITLI-LE, "Unable to grow stack".
F1-lE, SIGSEGVTTOYSLANRERT T3,
AV ODEREN LIRZEBX TODAJEEEN S DET ., UTDHETRIYIDLERZE
ARULTLSIZE0,

o RIBZHOMP_STACKSIZE(C K> TEXRL Y RIMERY D RY v O+ XD IRz
BRI DCENTEFRT, RIFZELOMP_STACKSIZEICDWTI(E 2.2 EITHRFCSHR
SNBRBEH] 28RUTIES0,

$ export OMP_STACKSIZE=26G

TS LNERITEICA AL YR CHELI-HNZHEELILY,
PROGINF®DMax Active Threads®ESE L TL 2L\, Max Active Threads(JIRIEZ#L
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VE_PROGINF(CDETAILARESNTWD EE. TOTSLADETIETIRIZETS —
HAHICHEHESNET, F5M(E [PROGINF/FTRACE 1—H—-XH+1 R] #&RBL TS
LYo

BUFOAITIE. Max Active Threadsh'4THDzs. 4L w RTEMELTZC EHHEERT
TFEI,

skl Program Information sekksskskerk

(...)

Power Throttling (sec) : 0. 000000

Thermal Throttling (sec) : 0. 000000

Max Active Threads : 4

Available CPU Cores : 8

Average CPU 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

BBt 5l1E. OpenMP#EEZERALI-TRAY S LERITLUIZEE ALY D ERK, R ich 3
DOHEYF=LY,
BIEDEETIE, BIEZEOMP_NUM_THREADS. Z*/z(d. VE_OMP_NUM_THREA
DSICKD ALY REMBESNIEEEZTZOMEE. 2D TR\WEETOTS ATHIEARIRE
IAVED7EER UEZBDR LY RO, OO0 S AOFEITHIARTCAR SN, & TR CARIR
=NFEJ.
FFHCDWTIE [7.3.2 AL w RDAERK - ##iR] Z2RRUTIZE0,

RIRIETBENRIS—FET B,
4)\A N7 SA > ENTZEH =8/ A FEZEOARY MLinsS TO— R/A M7 U TULDE]HEE

HRNHDET,
UTFDHITE. slETEENfloatE(4)\1 7S > )DEesa. bhtuinte4_tE(C+
YA RESNTWBESH. 81 REBRODARY MleassTcO— R/ AR T7ENET,

void funcl () {
float a[511], c[511];

func2(a, b) ;
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void func2( void* a, voidx b ) {
for (int i=0; i<255; ++i) { //!11<—vectorized loop
((uint64_tx)b) [i] = ((uint64_tx)a) [i];

RDOES(CEHNZ8)\A 8754 >F BN novectorie =17 TR MUEZINELTL 12
=0\,

float a[b11] __attribute__((aligned(8)));
float b[b11] __attribute__((aligned(8)));

TOTSLORTIZENT, DEBEBRAVIH A XEHR LI,
WMEBIRZA W I A LEETU THRNEDONSIRWEHRRDAEEIHDEE A

123 093 LDF1—=2PJICEATBINSINS1—FT1 >0
TOUSLIZEDRBILAERESNF-HEREELI-LY,
OA)\AIVEICHEDENDEZ-I A -2, BRU, BEVURX MESRBRLTIZE,. 2
#r X wtz—=U X b &E-report-diagnostics. fRED X ME-report-formatzisE LTz
cEHhENZFET,
FFH(E. 188& O /\AIILUR K] Z#BRRUTZEL,

RIMVEZRELIZICEM D DL T HRELMET T 5,
NI MUERRDIL—T DIE DR LENDRWNESE. NI NUEDTEHDA—)\—Aw R

[CEDEREMET I RIEENBDEFT. CDLDNIL—TFEnovectorig =T CEEINRY
NUEEIIE L TLIEE0N,

BB L, OpenMP#EEEFERL=T 0I5 L%EE{TLI-£E, PROGINFEFTRACED

FIEE TRRSNAENRLD,
FTIOUS LAOETHIARIICEHEBEKREND ALY ROXE> DT A by OEELEFEPR
OGINFT(ENIEE=NE TN, FTRACETIEFNMBE=NEE A,

ISomp parallel num_threads(4)##EEL T, REZHOMP_NUM_THREADS=4, OM
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P_NUM_THREADS=5TEhETh=E{TLI=#HE, OMP_NUM_THREADS=50[%5A% i 51
BHZVIEANDLY | RITHREA RS,
num_threads@ TE=N3EN. RIEZEHOMP_NUM_THREADSTHEL CTWLWJIEL

BOIBAICIE. AL v ROBARKIC L DETHEOEINNREELUET,
FTOTSLADOERTHEEHIC ALY RNBEEMRSNE T, CORFERSINDIRAL W REK
(&, BBEZIOMP_NUM_THREADSOECRENET, FOJSLHFT. OpenMPDo
mp_set_thread_num()B8#t>num_threads@MIETE(CKD. XL W REHEEEIND
e, EATHBRICEBERSNIER L Y RIFFREN. FElCR Ly RISBERENE
ER

FTRACEDQH AIZ, BRISILE., '$'DRIZBFDHHI—FUBHBRTREND, ChinEEh?
N MUE. WHUEDZSHIC T2 )I\A SHYWER LIZIL—F>TY,

12.4 A1 AM=NICEATBI TN 2—FT1 >0
ELLAVRAR=ILTETLSEMNERERLIZLY,
--versionZIEEL. N—3>2HRLET, FRaNf/\—23>BSHNC> X b—
WU EBUTHBNIEELS A > A R—ILTETVET . UTFDOXXXIT/\—=3>
BENFRREINET

$ /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—230DAI(15FA R R—ILLT=LY,
BEDIN—=3>02)ASD1 > A S—)LFIEIF. SX-Aurora TSUBASA
A2ARL—23>HA4RD TA1.1 BFE/N—>3>002 ) 0SDOA A N=)L] %=
Sl LUTLEZE0,

BEDIN—23>0DAILS5EFIALE=LY,
> )\ JLBE(C /opt/nec/ve/bin/nfort-X. X. X. ncc-X X X. FEfzlE. nc++-X X XX XX
FA)IASDI\—=23 > FES)ZRE L TIIEE,
SHRICDWTIE 1.2 O/ Shicsr] #2RUTIZE0,
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BED/IN—230DAVIM5ET IHILMLE=Y,
#ZI\—==3>dncc/nc++/nfort ANV > ROERESUTDLS(CA A R—=)LENTULE

ER
Tl XX NIIIN=23>FBESTY,

/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

FTIAILBCULIZW=23>DbinT « LI hUZIOY > RO —F/) (X (RIBZEHPATH)
(CHELTLSZE0,
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%$13¥ VE1/VE3 OEifE

13.1 RITIT 71 IIDOEERE

VE1/VE3DOAZ)\AS/77C> TS/ U HTERUIEERIT I 7ML ERITTET DY DM

HEDEEFLITFOED T,
RITIFAI VE1 VY>> VE3 VY>>
VE1 BFRITI7 AL O O
VE3 EIFETI7 A X O

13.2 Y—F)NNROEE=R

VE1&LVE3 T, #includeTEDIAFEND T 7 ()L, BX. SATSUDH—F/) M,
UFDLS(CEE=NZET,

(1) #include TRDAENZ I 7 AINDHT—F (H—FF ZIEHCH)

VE1 VE3

I TIEESNET A LI KU (VE1 &F)

-B TIEESNET 4 LU MJUBET®D Iinclud | (VE1 &FEHK)
e[/compat]7 - Lo kU (*1)

IRIGZ#I NCC_INCLUDE_PATH THEE<= | (VE1 £[E#R)
neF«Lo Ky

-isystem TIBEESNI=T« L ~hU[/com | (VE1 &[EHE)
pat] (*1)

Jopt/nec/ve/ncc/)\—=3 > &S /include | (VE1 &[EHR)
[/compat] (*1)

/opt/nec/ve/include (*2) /opt/nec/ve3/include (*2)

(*1) [/compat](E-stdlib=compat" B TH D EZEBIMENET,

(*2) -isysroothMEEESNTL\B EE, -isysroot TIRESN/=S « L RUBE T Dinclude
MY —FaEnx9,
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(2) SATSUDH—F/IR (H—FF BIEEIC2H)

VE1

VE3

-L TEESNLZT A LU KY

(VE1 &%)

-B TEE=NZT A LUK

(VE1 &%)

IRIRZZY NCC_LIBRARY_PATH THEES
neF«Lo Ky

(VE1 &%)

/opt/nec/ve/ncc/)\—=3 > &S/lib

/opt/nec/ve3/ncc/)\—=3 > &FS/lib

IRIRZ Y VE_LIBRARY_PATH THEESN
e« Lo kY

(VE1 &%)

/opt/nec/ve/lib/gcc

/opt/nec/ve3/lib/gcc

/opt/nec/ve/lib

/opt/nec/ve3/lib

13.3 AIASAT>a>DEER

VE1/VE3TEO/I\ASAT > 3> OBIEMEN . UTFTDOLDCEBEENET,

VE1

VE3

-march=vel

-march=ve3

-mfp16-format=none

-mfpl6-format=ieee

13.4 ¥REFENER[DOFIA

VE3 T HREFIHNHERZ2ERALEAT ST ORI 7AILEER URITCTEET . FHEE
FEIERZERLUEAT ST O NI 7A)UIE VEL TIEERK. EITCEFEA.

13.4.1 ¥RFEZH/NIRDER

AR EN R OER (F-mfpl6-format(C KB HREFEVNHRERDIEE L TOTS
LROHFBEEFENERDERBETUTDLSICREDET,

EIBEEZE/NESD EIEEZE/NBROZR (-mfpl6-format)
e none ieee bfloat
N VAN, FE AN, VD VAN
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EIBEZEI/NESD EBEZEH/INRROAHR (-mfpl6-format)
fem none ieee bfloat
210, Rl L binary16 bfloat16

13.4.2 binary16 & bfloat16 OREEY >

binary16&bfloatl6MAT T O NI 7AIVERIEU>OU. —DDATZT ORI 74
L. BT D710 HESAISURERTETEE A

13.5 FREHR

VEITRVE3DETI7MILERITCESEEA.
VEITEHBEEFIHNAREERALEATZ IO R IT 7 ILDER. EiTEFTEFEA.

VE3TVEIDERIT I 71)LZETL Tgmon.outzH Uiz &, ngprof N> RICK B
BEBIRIIFR R CEE A,

VELEVE3DAT ST ORI 7AILDRIELUZENS A TS, #5545 U. RT7I7
AIEEKRTETEBA. FRRUKIDSETDEUIRICUITOIS—ERDET,

/opt/nec/ve/bin/nld: a.o: this object cannot use on VE3.

/opt/nec/ve/bin/nld: failed to merge target specific data of file a.o

VEI\AFUTO2/)\ASD L -y D= ERITDHE. 22/ A3 >/I\—->3>
5.0. 1 FZZHALIEEN, Feo MPIO L —X)\y JtgE=ERITDHE. J2/(1
SICMATMPLIN—23 234,02 FA<ZEV. INSEDEVWI-2 32 %1(E
RUEHZE. L=/ IEHRMNME LU HEASNIENT ERHDET,
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(1)

(2)

(3)

(4)

(5)

(6)

$148 BN\—>3>DEMICEHT 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++7O0SATYORBCRODIS—MREELZESE, N\—=232 222 M EOO>
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 IO )\ASTHERUEERIT I 7 (ILZ2ERITIBICE. /=23
> 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==32 222 OO II\ASEBEBTRESAISUZU I3 DI, /(-
23> 2. 1.2 BHEICHAR, FA4FZvOU > DUBDTzbDA—)\—~\v RICKDEIT
HEEMETF IR ENDDET, CDOA—/\—AV RICKDHRR T ZLE T DT,
-static. F/z(3. -static-nec ZIEE L CFHNSATSUZU>IULTIRE,

fm®E -static. F/z(3. -static-necZIEE U TERR UIEEIT IO 7ML ZFEITI D

EE BRAECEERTRECKDEUSEITTERVNSENSDDFT,

IN==3> 3.5 XUEID C++ 32 )\A 5D C+HEESA TS UDAYS T 7 1)U,
/opt/nec/ve/ncc/<)\—=3 > &S >/include/compat DT (CEBEFHULE U,

- 160 -



48 A D> J«aFaL—>3>Tr7AIL

FFA >TJ«4F21L—>3>T714)

Al =

> TJ4FaL—>23a3>T7AI)IEFERITITET. OV ASOREDRERZTECEEH
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 7 INE -0 Ir1NE
-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
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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=7rL2rE 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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SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-Knokeep_comments RU
-Kkeep_line_dirs RU
-Knokeep_line_dirs RU
-Knew_preprocessing RU

-Kold_preprocessing

-traditional-cpp
CF) ~-ECHARFICIEEITDIRENGDDFET,

-Kvariadic_macros AN,
-Knovariadic_macros AN,

-M -M
-Uname -Uname
-dD -dD

-dI -dI

-dM -dM

-dN -dN

B.1.100URX MHEAAT >3 >

SXSU—-X@mFa>I\15

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>/)\15
-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@lidd > )\ 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 SOIAIBRTEZ DX
IERZUTFICRUET
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B.4.1 &
SX>U—XmlF Vector Engine
AL Y45 a>I(5
B X PIARAZ S B X PI3AAR

_Bool 4 4 1 1
bool 4 4 1 1
char 1 1 1 1
signed char

unsigned char

short 2 2 2 2
short int

unsigned short
unsigined short int

int 4 4 4 4
unsigned int

long 8 8 8 8
long int

unsigned long
unsigned long int

long long 8 8 8 8
long long int

unsigned long long
unsigned long long int

float 4 4 4 4
double 8 8 8 8
long double 16 16 16 16
float _Complex 8 4 8 4
double _Complex 16 8 16 8
long double _Complex 32 16 32 16
float _Imaginary 4 4 NG /AW,
double _Imaginary 8 8 N, RU
long double _Imaginary 16 16 N, RU
RA 5 8 8 8 8
enum 4 4 4 4
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SX>U—XmlF Vector Engine
AU m I & a>NN15
HLX PSAAY HX PSAAY

fic5 8y (*1) (*2) (*1) (*3)
FEISREY (*4) (*5) (*4) (*5)
HAAE

IS RE

Ev hJ1—ILR 4 (*6) 4 (*6) (*7) (*7)

(*1) BFIDOBRY A XxEFHIDOER,

(*2) char BDBEFIDEF 16 /- . char BLOBFIUNIEFIBRD T SA A> RER U,

(*3) BHIEZEDOTSAA> NERU.

(¥4) F—I A \NDHA ZDETHEICT — I A INDT SA 4> ~DI=bDMEEHDY A X
ENEURE, U, £AGOEE, ESOSESHZR<.

(¥5) F—IAZINDTSA 4> A ZDBAED, 4 )\« ~ROAZ\5DIE,

(*6) int BL(CHHAT 3.

(¥7) Bw RT 4 —IL ROBAZOTSA A NIBERAOEBRD) L —ILICES.

B.4.2 ERKHNIO

BTFOSX2U—XmF I /)\A SDEERFH~NZIOIE. Vector Engine@F 1>/ >Tld
EEZEINFEEA

__BUILTIN_ABS

_C99

_C99_COMPLEX
_C99LIB
_EXCEPTION_ENABLE
_FLOATO

_LONG64

_RESTRICT
_SIGNED_CHAR
_SIZE_T64

_ STDC_NO_THREADS_ _
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=TT

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

avUR%
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 i EA

-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 TaALORMIREBELZESE. COBERFERSN
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 avs EtEA
(BEEDEIF)
-q, -quiet J2I\ASERTOEBRICEAT AV E—EH O UFEEA.
-I, --recursive T4 LN ERBICIEELREESE, 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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271NV ERELEES
T 71 )LICEFNDsxfO0/sxf03/sxcc/sxc++D > )+ Saxr=iT% nfort/ncc/nc++dD

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 ik
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—XEltav 45 8
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 /45

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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SX2 ) —XMtav /45

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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{I8 D BN - BEFFH

HIAR(BE320R. 2023F7HFEIT)NSOEHFREEUTDESDTY,

(3.4 A1>SAVEEATIa> ] (OROOAINASATS 3 >DH5BAZEMLEL
7:?_0
- -finline-attribute
- -finline-loop-test=keyword
(3.4 A1>SAVEBRAATSa> ] OROIAI)\ASATSa>OBEEEZEELUE
L/j::o
- -finline-max-times=20 ({EZ6XD20(CEE)

[3.6 7/)\wHOATS 3> ] D-minit-stack=valueDvalue TIEET=DfEE L Tno
ZEMUELUE.

3.9 URRHAATZ 3> ([CROOINASATS 3> s5BEEEBINUE U,
- -report-userinfo=character-string
AT A AERITCTIRETERW\WIAIASATS I > DRADS A ML EZEEL. 5§
4B (CBEFLF U,
FAB(CEAT DA TS 3 > 8RIT(optimizelsmA TS 3 > ) DiHBAZEENNUEL
7::0
FEABDVregis ~ITDEAICART NLEIDAT = 10 MEEDRBAZBMUE LTz,

FE13TB(CVE3T hL—R/\y UHEEZER T DIHEDERSEEREZTENMUE LT,
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x 5
#
FPragma...ceeiii s 41
@FilE-NAME.....civiiiiiiii i 17
L0 = S 96
floatle _CompleXx ..oevvevieieiiieiiieieeeeeee 98
V2 2.2 108
1
1) MRS EEE i, 94
1) MRS UEEBL e, 94
2
20 MRS EEEE 94
201 RIS UEEEL 95
4
4 EEEEREE e, 100
A MEREREZE MR L, 97
4)8A MBI EEEE i, 95
4 )1 MISTRUEEE 95
8
SN NI EEEE i, 95
8/ MRISTRUEER 95
A
advance_gather .......ccocvviiiiiiiiiiniii e 41
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always_inline ......ocoiiiiiii 41, 62
—assembly-list...ccoviii 37
= 177 0 41
= 177 U] 1 41
= 10 1 1 41
B
B 38
=BAYNamic ..o 37
SBStatiC v 37
C
O 16
O 35
CHHEES AT T i 104
CAH+BIE i, 117
! 16
ol (== 16
(ol o= | 41
COIAPSE et 41
CONCUITENE c i i i e 41
D
D 35
SAD 35
dependency_test ......ocoviiiiiiiiii 42
o | 35
M 35
SAN 35
AOUDIE .. 97
double _Complex.....cocviiiiiiiiiiii e 99
E
B 35



ENUM . 100
ext_vector_type.....coiiiiiiiiii 106
F
-fEXCEPLIONS. .. 31
-finline-suppress-diagnostics ...........ccccoveiennenns 28
SfrestriCt. o 30, 32
S s 32
-faggressive-associative-math ....................... 18
-fargument-alias .........cocoiiiiiiii 17
-fargument-noalias.........ccocvviiiiiiiiiiii 17
-fassociative-math..........cocoovviii 18
-fcheck-noexcept-violation..........cooveveviiiiinnns 18
-fcse-after-vectorization ... 18
-fdefer-inline-template-instantiation ............... 31
-fdiag-inline ..o 33
-fdiag-parallel ... 33
-fdiag-system-header ..........cccoviiiiiiiiiiiinnns 33
-fdiag-VeCtor. ..o 33
-fext-numeric-literals ...........ccoooviiiiinnn, 31
-ffast-math ... 18
-ffast-math-check..........ccoovviiiiii, 18
~ffOr=-SCOPE .. 31
-fFgNUBO-ININE ... 30
-fignore-induction-variable-overflow ............... 18
-fignore-volatile ........cooviiiii 18
-fimplicit-include ... 32
Sfinline o 26
-finline-abort-at-error ..........cooiiiiii, 26
-finline-attribute.........cocooiiiii 26
-finline-file....oov 27
-finline-functions ........cccovvviiiii 27
-finline-loop-test ... 27
-finline-max-depth ... 27
-finline-max-function-size.............c.cooevininnnnn 27
-finline-max-times.........cccovviiiiii, 28
-finstrument-functions ..., 28
SIVAED e 18
-fivdep-omp-worksharing-1oop...........ccevvvnenns 18
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x 35l
float .. e 96
float _CompleX .....ocovvviiiiiiiii e 98
-floop-collapse. ......c.oveieiiiiiiii e 19
-floOP-COUNT ... 19
-floop-fUSION . i 19
-floop-interchange ........c..cooiiiiicen, 19
-floop-normalize........ccooviiiiiiiiiii 19
=flOOP-SPIit .. 19
-floop-Strip-Mine ......coeiiiii e 19
-floop-unroll.....ooe e 19
-floop-unroll-complete.......c.cooviiiiiiiiininenns 19
-floop-unroll-max-times..........ccooviviiiinnnnnn. 20
-fmatrix-multiply ... 20
-fmove-loop-invariants .........cccocviviiiiiiennnnnn. 20
-fmove-loop-invariants-if ............ccoeieiinnn. 20
-fmove-loop-invariants-unsafe ...................... 20
-fmove-nested-loop-invariants-outer.............. 20
-fhaked-ivdep......cooiiii 20
-fnamed-alias.......c.coveviiiii 20
-fnamed-noalias ..........cooviiiiiii 20
-fno-allow-keyword-macros ..........ccceevevnnnn. 30
-fno-defer-inline-template-instantiation.......... 31
-fho-ext-numeric-literals...........coooiiiiininenns 31
-fNO-fOr=-SCOPE . .vvie e 31
-fno-inline-directory ........cocoiviiiiiiiiinens 27
-fno-inline-file ... 27
SfOPENMIP v 25
-fopenmMp-tooIlS....cccoiiiii 25
forced_collapse ....covvvviiiiiiiii 42
-fouterloop-unroll ..o 20
-fouterloop-unroll-max-size...........cccovveiinnenns 21
-fouterloop-unroll-max-times ...........ccoceveinnns 21
DI ettt 28
SEPIC i 28
-fprecise-math ... 21
-freciprocal-math ... 21
-freplace-loop-equation ..........cccoeeiiiiiinenns 21
-fsigned-char ..o 30
-fstrict-aliasing .....coovviiiii 21
-fSYNtaX-0nly...ccovviiiiii 16



x 5l
-ftemplate-depth.......cooiiii 32
-fthis-pointer-alias..........coocoiiiiiiiiiens 21
-fthis-pointer-noalias .........c..ccooviiiiiiiienenns 22
SrACE i 28
-funsigned-char ........cccoeviiiiiiiii 30
G
T 29
gather_reorder .....cccooviiiiiiiiiiiii 42
H
TH 35
==l 38
HOME ... 9
I
e P RPRPRI 35
e PP 35
SINCIUAE. e 35
INHNE o 42, 62
inline_complete.......cooiiiiiiiii 42, 62
] ] =] 42
N 95
INterchange .....oeeviii e 42
SISYSFOOL. e 35
SISy SteM 36
VAP i 43
L
e T PP PTRPTI 37
e S PP 37
HDCH 4 e 104
ISt VECLOr vt 43
(o] o o PP 95
long double .....coeiniiii 97
long double _CompleX ......c.covvviiiiiniiiiininnnns 100
IONG IONG et 95
LOOD et 71
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[00P_COUNE....eeeiieiee e 43
loop_count_test....cocvvviiiiiiiiiiii e, 43
ISEVAl e 43
M
M 36
“MAFCH L 28
-mconditional-index-test...........ccoeiiiiiiienns 22
-mcreate-threads-at-startup ...........ccocevvinnen 25
“MD 36
SMF 36
-mfpl6-format........ccciiiiiiiiii 29
-mgenerate-il-file ........cocoviiiii 28
=MINIE-Stack ..o 29
—MISE-VECLOr .o 22
0101 43
MOVE_UNSAfE ..o, 43
SMP 36
-mparallel ... 25
-mparallel-innerloop......ccoiviiiiiii 25
-mparallel-omp-routing ..........ccovviiiiieninnenns 25
-mparallel-outerloop-strip-mine..................... 25
-mparallel-sections .........coceviiiiiiii e 26
-mparallel-threshold............ccocooiiiiiiiiinienns 26
-mread-il-file.......ccooiii 28
“MIFETAIN L 22
“MSChEd ..o 22
-mschedule-chunk-size...........cccooeiiiiininenns 26
-mschedule-dynamic.........cocoveiiiiiiniinienns 26
-mschedule-runtime........c.coiviiiiiiiiiniieens 26
-mschedule-statiC.........cocoviiiiiiiiiiis 26
ST 36
SMVECEOLN vviiiiii 23
-mvector-advance-gather............cocooiiiinenns 23
-mvector-advance-gather-limit...................... 23
-mvector-assignment-threshold..................... 23
-mvector-dependency-test..........cooveiiiiiiinnnns 23
-mvector-floating-divide-instruction ............... 23
-MVECtOr-fMa ..o 23
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-mvector-reduction.......coooveeiiieiiie e 24
-mvector-shortloop-reduction..............c......e. 24
-mvector-sqrt-instruction ..........cocoiiiinnn. 25
-mvector-threshold............ccooiiiiiiinns 25
-mwork-vector-kind ............cociiiiiinnnn, 25, 54
N
NCC_COMPILER_PATH ....coiiiiiiiicieeeeeeeee 9
NCC_INCLUDE_PATH .....civiiiiiiiieeeeeeeeeee 9
NCC_LIBRARY_PATH ..ot 9
NCC_PROGRAM_PATH ...t 10
NEC Compat C++1ZFEESA TS oo, 104
NEIghbOrs .....cei 43
noadvance_gather.......cocvcviiiiiiiiiiiinciiias 41
L0 11T o o 41
NOASSUMIE. . euiuiniiitisit et iees s eesasaaaeans 41
NOCONCUITENE ouiviiiiiiiiiiice e 41
[910) i g = PP 43
NOFUSE .viei e ee e 43
NOINHNE . i 42, 62
(pTe] ] 0] 0 1= PP 42
NoINterchange........ovveiiiii e 42
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10T [ 1T < 39
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(o)
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OMP_TOOL_LIBRARIES ......ccvviiviiiiiiieneniannns 11
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OpenMP TEFUE .oviviei e 71
OPLIMIZE .o 44
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outerloop_unroll ... 45
P

o T O 29
P 36
packed_Vector......ovovviiiiiii 45
parallel for ... 45
parallel 100p .......vveviiiii 71
parallel master .......cocoviiiiiiiiii 71
PATH 10
~PedantiC.. . 33
-pedantiC-errors ......ove i 33
91« P 29
-print-file-name.........cccoiiiiii 38
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~PriNt=-Prog-Name .........coooeveiiiiiiirnee s 38
SPrOGINT . 29
Spthread. ... 26
PErIff b e 89
2V =T TP 45

R
SFAYNAMIC e 37
—report-all.... 34
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SO, 94
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Signed Char....o.cvoiiierc e 94
SIZE teiiiiiiiii 89
L] 012 T 46
=SEALIC v 37
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S et 30, 32
SSEANID e 16
==SYSIOOL vttt 38
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unsigned Char ...o.vvveiiiii 94
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