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1.1

1.2

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

B1E C/C++aN15

=

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

o BEINT MUALHERE

« BULIUEHEE. OpenMPILF I EHEEE

- BE> 51 ERMKEE

o TEREIBIREVIGHERE

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

A2\ SDiEEED

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

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

s CY—XT7AI)(a.c)dI>)\AI)L. U>D

$ ncc a.c
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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

- DbfloatiefzxTcma> /)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,



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

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(CSNT, A—/—JO-NWREELZESE. ENERSIEORR
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 EERMIMNIRELFEA.



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,
/]

$ 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.

/]

$ 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,

o

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

2.2 ETRKCSRINIREENR

OMP_NUM_THREADS / VE_OMP_NUM_THREADS
OpenMPEBHENIFNUETOI S ATHERI DALY REZERELEF Y. BEZHELRNE
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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.
1V

$ export VE_ADVANCEOFF=YES

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

DIV
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TOKREHS

FOF
FEVNERA—/\—T0O—

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

$ export VE_FPE_ENABLE=DIV

VE_INIT_STACK

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

UToEzEETCEEFT,

ZERO
o(EO)THIEHMELE T

NAN
doubleZ2dDQuiet NaN(Ox7fffffff7fffffff) THIRAMELLF T

NANF
floatE2DQuiet NaN(Ox7fffffff) THIEAIL LE T,

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

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

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

/]

‘ $ ncc -minit-stack=runtime a.c

- 12 -



$ 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] ZBRU TS,

VE_TRACEBACK
EITRCEGN IS —MIRELEEED ML -\ DEROEHZHIHILET. L —X
Ny OlEHRERNTDEE. TOTS LD/ A)IUEED > IBF(C-tracebackZIEE T D
WHBHHDET, COZEITFULL". FFzlE, "ALL'DEESNZ &S BRIBEZHVE_TRAC
EBACK_DEPTHTISE UcfiEZ LIRIC bL—X/\w DIEHRMNEHENET . TDADMEN
MESNZESE, IS—MREUEHDO ML -\ DIBROFEHENET . BEHNEE
S ofeeEE. b=\ IERIEHAENEE A
bL—2)\y DIER(CFRRENIZT RLREHRN S, BEN TS —OFREEPINOMNDFE
ER
1V

$ export VE_TRACEBACK=FULL

$ ./a out

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

[ 2] Called from 0x600000000b70

Floating point exception
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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>

ARKETF. C/C++)\ASOOAINASAT I T DLWTEHRIALET,
)\ 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>
FINWIBYR— NI BATZST O N T 7AIVEERT DIEHOAI\ASATS3>T

<}

o

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

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

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

« JuJOtybATI 3>

JUTOCRZHHITD2HDI I\ A SAT>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
EEIEFOEEZMASRE(L - BEINND NUEZERT B[ LAL]. -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
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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 DT LRI TDIL—TDEZFR 3 D[ LRV, -0n (n=2,3,4)W B TRIINE
IR57R0, (BEEfE: -fno-loop-split)

-f[no-]loop-strip-mine
IW—TZANIYIRAZ2D%ZHFR T B[ LR, -0n (n=2,3,4)D B TRINERS
X0\, (BIXEfE: -fno-loop-strip-mine)

-f[no-]loop-unroll
IW—T7>0-YU>0%Fa] B[ LIRWN]. -0n (n=2,3,4) BB TRITNFIRSAN,
(BXZEfE: -floop-unroll)

-floop-unroll-complete=m
=T DR UBAELRT O )\ AILBICEETEMRIL T TH D EE. TDIL—TDIL
—TRE(Z2IIL—T7>0-U>20)&2#0] 9D, -0n (n=2,3,4)BEHTRINERS
20\, (BEZEfE: -floop-unroll-complete=4)
[
Bl&aAT> 3> &L T-floop-unroll-completely=mE&ERATE3,
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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,

- 22 -



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)
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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 UIEBAE(ICHENTETREI(IIBMEINDIN. STEERENREL
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)
WFHUEDTZSHDRA LY REERK T DLW, BIEETE. 005 ADETHIBIF(CAE

9D, (BIEfE: -mcreate-threads-at-startup)

e
AATTa>HmIEFET B ES, -static-nec. £z, -staticziEEL TS0,

-mparallel
BEh5{bzERA Y 5. -pthread (FIEENICE ERD.

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

-m[no-]parallel-omp-routine
-fopenmp &-mparallelER (CIEE SNz EE. OpenMPT « L U7« JZ ST EEK
ZBEHNHEIT D[ LRV (BIEME: -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,

1S VEBRAAT 3>
-f[no-Jinline-abort-at-error
H—FH{RDY—RX T 7 A I)ILNTERSNIZFHRDOEMCKRE UK., J>2 /AL ZET
9 3. -fno-inline-abort-at-error’E%3/a&E. IS—DHo>leTI7 Iz —FE
9. d2)\AI)L =z D. (BIE(E: -fno-inline-abort-at-error)
-f[no-]inline
AT BB > T CERAZITOATNRAW]. (BIEfE: -finline)
-f[no-Jinline-copy-arguments
BE1 >S5+ > ERATIEBOESIHOIE—24EKT B[ LA ]. JE—Z4AER LR
EE. BEBOEEIHENMIE T DESIHMICESTIRI SND.
(BXZEfE: -finline-copy-arguments)
-finline-directory= 7L 2+, %
A2SAVRATIREEZY —FIREE BESNIET A LI KNJICHDIIRNTDOY —
AIT7AI)INES—F I, BEIEEIDEES(CTO()TRYI>TEET D,
-fno-inline-directory= 7L 2r )&
A2SAVRATIEBRZEY —FIBDEE. BESNET A LI RNIICHDIIRNTDY —
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AT7A)Z2H—F UV, BEIEEITDES(COO> () TXY>TIEET D, -finline
-file. F/z(&. -finline-directory CH—FWRERD Y —RX T 71 )LZT—F LIRL)
ESBET D,

-finline-file= X %2/
A2SAVRATIARET —FIBLE BENTY - RI7 AV eY—FID, &
BIEEITDELEE(CTOC(C)TR>TEET D, allhMfEESnzEE. AN RS>
TEESNZOD)AILHRDIRTOYV AT 7AILET—FTF 3,

-fno-inline-file= X541/
A2SAVERRATIERET—FIDEE, BESNEY X T7A)L2T—FUIR0,
BHIEEIDLS(COO>() TR > THEET D. -finline-file. F/z(Z. -finline-dir
ectory CH—FMREGD VAT 7AI 2T —F URWESIEFET D,

-finline-functions
B#1>S1 > REEEHAT D,

-finline-max-depth=n
BE( > S0 EREITIEBDORSZIEET D. (BIEME: -finline-max-depth=2)

-finline-max-function-size=n
BE) 1> SV ERIIEHMDOKRES(BEOFHESEDOR)ZIETET Do

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

-finline-max-times=n
BE) 1> S EREBOBEMORES(BEOFHESEO=)DLERZE (1251 > EHE]
DEBRDARETExn] &9, (BAE(E: -finline-max-times=6)

-f[no-Jinline-suppress-diagnostics
H—FH/WROY—RXIT7AILANTERNTZEABRDEMICKE UL, IS —XAvtz—=
EHADUIRN[T B]. -finline-file, F/z(&E. -finline-directory TH—F{HRER> Y —
AT7AILDOA. [ER(ICH—FNTVDIEDZHER LTz & E(C-fno-inline-suppres
s-diagnosticsZ15E 3 B.

(BXZEfE: -finline-suppress-diagnostics)

-mgenerate-il-file
OOART7AINASAZIDIEDDILIT 7 IV EHL > o LD KNJUICH AT B,
TJ7AI)%&E [VY=RXT7A)%.cil]l THD. -0 T7AILETHRZEE CED,

-mread-il-file IL 777/ &
A2SAVRAITBIENRZY —FITBEE, BESNLILD 7ML z2H—F9 3. 1EE4E
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FIDEE(CTO(:)TRYI> TEET D, -finline-file. -finline-directory. ZFic
(. -mgenerate-il-filedWL\I NN EFRFICIEBESNE ESE|EAETND,

3.5 Od—R&ERATSa>
-finstrument-functions
BEDAOEHROIC L —XBDOREEMFH UEIEA T D, EATIEEILLT.

void __cyg profile_func_enter (void *xthis_fn void *call_site);

void __cyg profile_func_exit (void xth/s_fn void *call_site);

-fpic

-fPIC
AIEMII O— REERT D

-ftrace
ftracetBE DA T T ORI 71IL. BEL. EITIT7 IV ZERT D
(BXEfE: -no-ftrace)

-mabi=version
ABID/\—=3 > &IBET D. version(CIBE TEZDEIZUT THD.
1
ABUN—=3 1 (CEHLL AT 210 b4 T D, (BIEE)

ABN—==3 2 2(CEMLUTEAT ST 0 M RERKT D
(-march=ve3BIFDEIEME. -march=vel B (ZIBETET/A0). )

-march=kind
H—=GY DT —FFTIOF v ZI_ET D. kind[CIEETSDEFUTTHD.
vel
VEILE CTERITTCEDIATZ U MZERT D. (BIEE)
ve3
VE3LUE CEITTCETRIATZ T U MZERT B,
(VE3EIFIC1 >R h=)LUTc & E(F-march=ve3'BIFEETHD. )
-mfp16-format=kind
FREFHNIROERZIETE T D. kind[CIEETEDEEFUTTHD. -march=ve3F
MEFDIHEE CTE Do
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none
FBEZFHNROERZIBE LUV, (BIEE)
ieee
IEEE binary16/.RXZEHE 9 D, (-march=ve3GIFDETEE)

bfloat
bfloat16XN={FERT B,
-p
-Pg

JO7 74 Z1E#HR(ngprof) 2B NI BIATZT ORI 7AIL. EITIT7AIVEZERT D,

-[no-]proginf
PROGINFHEBERIDZEIT I 7 1)L 24K T D[ LIALY]. (BIEfE: -proginf)

3.6 F)N\vOAT>3a>

-g
DWARFI # —<Yvw hTF/\wIIBHRZEEMR T D
-minit-stack=value
EITR(C XYY D (CEI DT DIEBZIEE SHNAETHIHAL T D, valuelCHEETEB1E
(FATFTHD.
zero
o(Z0O)THHEME T B,
nan
doubleB2dQuiet NaN(Ox7fffffff7fffffff) TFIEALT D,
nanf
floatB2Quiet NaN(Ox7fffffff) TFIEAL T D,
shan
doubleZ{dDSignaling NaN(0x7ff4000000000000) CTHIHA{L T Do
shanf
floatB4MDSignaling NaN(0x7fa00000) C#JHA{L 9 B,
runtime
RIBZ#VE_INIT_STACK(CERE=NITETHIHIMET D,
OXXXXX
BRAL1HID16EL TIEESNIZETHHME T D, IBESNIENSHIL ED16HEET
HdDEE. 8)\A hEAITHIEAE T D, TDTRVESE(F4)\A hEAITHIEAL T B,
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3.7

3.7.1

)\ ASAT>3>

-traceback[=verbose]
TR (CIRIBZHVE_TRACEBACKA' ZY b T &E. b —XXN\y JIE#RZ N
NIBATZTORT7AIL. ETIT7AIVZERT Do
verboseZiEE LIEHE. M —R/ N OBHREENITDERIC, T71ILEPITESIER
EHNITDIZHDBERZEMUIEATZ T ORI 7AIL. ETIT 7 Z2ERTD. bl
— 2\ OIEHRZEHENTDRIC. CNSDIEREHENTDEHICIE. EITR(CIRIEEHVE
_TRACEBACK=VERBOSEZ15E 3 2WEMNH D,

SEAeERNEAT >3 >

C SRR

-fno-allow-keyword-macros
WHVRDF—D— RTER=NDIYIOEFFE LR,

-fgnu89-inline
GCCHRERMDgNUBIDIL—)LICUTEN > THA > 51 HEABOBREERZ LN T D,

-f[no-]Jrestrict
restrictzCEEDF—TJ— REUTIRS[TOIRV]. (BIEME: -frestrict)
25
CEEELCH+EETHMEMBNERD. C++5:E COREEE(E-fno-restrict TH 3.
-fsigned-char | -funsigned-char
charctE=EanN/f=>—%%signed char. Z£/z(d. unsigned char& #7139,
(BXEfE: -fsigned-char)

-std=standard
EEMRZIEET D, standard&E UTIEETESDF—"J— R(Egnu89. gnu99. gnul
1. c99. clloWINMTHD. (BIEfE: -std=gnull)

-traditional
K&R CEBMARRICUIEN > TCCY—-RT7MIL2TUTOERT D, -ECRAKRICIEELR
IFUSIRS TR,
-traditional-cpp
K&R CEFEBMLHRKICUIZMN > TCY—-RIT7MILZ2TUTOERT 3.
-trigraphs
3N FRECDERZHFET T D,
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3.7.2 C++E3EBts10

-fdefer-inline-template-instantiation
A2 SAVEET T — hDA 2RI b2 BT UMIETITHT ., @ty =
SOERALTIT S, (BEIEME)

-fno-defer-inline-template-instantiation
A>2SA BT T — b1 > A5 > b= BEEFE UAIE TIT S,
(BXEfE: -fdefer-inline-template-instantiation)

-f[no-]exceptions
C++HI9MLIBEEEDERZ B (C T D[ERCTD]. (BIFEME: -fexceptions)

-fext-numeric-literals
HIO4wvOX 1 i, J ZEDEHRT. ERBEUEHRE LTRSS,
(-std=gnu++11. -std=gnu++14. -std=gnu++17OW\ITNMNIENTH D ESDEL
E1E)

-fno-ext-numeric-literals
BI4wOX 1 i J j2E0EHLZE. I-YEEYTIILELTRD,
(-std=c++11. c++14, c++17. c++20DWV\\INHIWERN THD E=ZDEIEE)
-ffor-scope
forX DY CEESNET —F DRI - T DEFEZforX CEHRIND AT (CT
2. (BAEE)

-fno-for-scope
forsX DAL CEE SNTET —F DA —T D& ZEforXDE S 2T IRERD R
J—I1C9%. (BIEfE: -ffor-scope)

-fimplicit-include
F2TL—hEANYSIIT7AILTES L. V—RXITF7AILTERL TR ESE. AVHF T
71ILERURARIDY —RX T 7 A )L ZBER(CEDIAL,

-f[no-]Jrestrict
restrictzC++EBDF—J— REUTRS [F0/au ], (BAE(E: -fno-restrict)

%
CEBLCH+ERBCHTEMBNERD., CEEBTOEIEEE-frestrict TH B,

-f[no-]rtti
E/TIFEIETE(Run-Time Type Identification)ZEFB I3[ LaL]. (BEIEME: -frti)
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-ftemplate-depth=n
DT> TL— DAV REIST—2 3> ORAEHREIEET D, BHIRCHFEN(CA
SRGUET—RENTUERDCEZBITRIZHITERT D, nlCIEFETEZDEF0~102
4THD. nlCOZIBELIZEE, BFIPRICA>RAYST—KI D,
(BIE(E: -ftemplate-depth=256)

-std=standard
C++EBAKRZTIEE T D. standard&E UTIEETE 3+ —J— Ridgnu++11. gnu++1
4, gnu++17. gnu++20. c++11, c++14. c++17. c++20DL\ITNHTH B,
(BXEME: -std=gnu++14)

3.8 Avt—ATS3>
-Wall

IR TCDESELANIVDSCEZHIA Y -2 DT 5.

-Wcomment
/¥ X/ OX> RORBBIC /* BB ETEEAVE—22HHT B,

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

-Wno-div-by-zero
O )\AIUEBF (TR I BB PORBEODES A v %It T D,

-Wunknown-pragma
O\ SHEETERV#pragmazidti Uiz & & EEXAVv -7 NI D,

-Wunused
-Wunused-variable&@E U,

-Wunused-but-set-parameter
RESNDINKERADIREIZCREATIESEA Vv —>E2H NI D,

-Wunused-but-set-variable
RESNBANKERADOO-DIILEHCEHITIZEEAVE—>ZE DT B,

-Wunused-parameter
KMEADIRSIZCEATIEEA Vv Z—2Z2H DT D,

-Wunused-value
STEEEMEDNIRVWRICEITRIZEEXA Y E—SHEH DT D,
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-Wunused-variable
KEADO—DILZE. BRICEITIEEAVE—>72HNT D,

-fdiag-inline=n
Bl >S50 CERRAICEAITIZMAVEZ—DLANIINZIBET D, (0: ALKV, 1:
BELAN)L, 2: FFHlELAIL) (BIEfE: -fdiag-inline=1)

-fdiag-parallel=n
BESHE(ICRET M AV T—>DILANIUNZIBET D, (00 HAULKRY, 1 BEL
N, 2: FHLANIL) (BEIEfE: -fdiag-parallel=1)
-fdiag-vector=n
NI MUBICET R AV E—DINILNZIBET D. (0 AU, 1 BEL
N)b, 2: EEHLANIL) (BEEfE: -fdiag-vector=1)
-fdiag-system-header
SRFLNYE T 7L HRTERSNICEBICH T DRELZMAvE—72H DT D,
-pedantic
HEREFBARICH U TCEFAYVE—>ZEHNT D,
-pedantic-errors
HEREFZBMLRR(ICH U TCEEGN IS —ZH NI D,
-w

INCDESLANILDSCEZRIA v -7 H1ET D,

UZXAMERAATSI>
-report-file=7r7/L &
BIED T 71 ILDORKDD([CIBESNZ I 7MILICUX MNEREHE N T B,

-report-append-mode
[EEZFE—R] ORDODIC BME—R] TEAIT7AIILZHL<, ZDOAT>a>(E-r
eport-fileDIEENENEFEATERA,

-report-all
O—RERUR b BIIXAYEZ—UR S HEUYAN 12542 UR N AT 3>
AN RONLVUXMZENT D,

-[no-]report-cg
O— RERED 1 - /LOFELIER ) A hEHHIT D,

- 33 -



g38 )45 AT>3>

(BXZEME: -no-report-cg)
-[no-]report-diagnostics
AV EZ—UX RN T D LIRL ],
(BXZEME: -no-report-diagnostics)
-[no-]report-format
mEV A MZENDIT B[ LR,
(BXZEfE: -no-report-format)
-[no-]report-inline
A2 RAETES 1 —/LOSRELIER A MEHHITD[ LR,
(BXZEME: -no-report-inline)
-[no-]report-option
AT2a> VA NEHEHTBLRWL].
(BIE{E: -no-report-option)
-[no-]report-system-header
SRTFINYES T 7A) P TERSNIERERCH T DI/ AILUR hEENDT S,
(BXIE{E: -no-report-system-header)
-[no-]report-vector
RO MNUEES 1 —-)LOsiEbiEiR I A b HN D[ L],

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

3.10 JuJOtvYATS3>

-C
TUTOCRERMNSOAS MEEDERHRN,

-dD
TOTOCREROEAC. #define CEESNEIIOESE. PKLU. #undef TXIE
ECSINEYIOEEZEAT D, -ECERFICIEESNTLVRVWESEREIND.

-dI
AN T 7AILATH#IncdudeMMERESNTWD &S, JUTOBREROE DT, TD#i

ncludeZzi&EA 9D, -ECARFICIEESN TCLVRNWLEEFERSND, ~-dMEFAR(CIEES
NzEEH|R=NS.

-dM
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TUTOCRBERDOADOD(C, #define. -DTERSNEYIOER. BLL EREH
NOOZFRELEN(CHNT D, ~-ECARFICIEESN TRV ESEERA=ND.

-dN
TOTOCREROEAIC. #define. -DTCEERINIENYIOLEIEAT D, ~-ECREE
[CIEBESNTULRWNWESEESIND,

-Dmacro[=defn]
#define &EBEER(CmacroZzBdefn TEE Y D, =demMMBENRN Dz &S macroldl
OEENIICEEREIND,
-E
FUTOLROIMHHTWTU IO EREELE D (CHENT D,
-H
#include TEDIAEND T 7 1)L DEZBIZZLET S —HHICHENT B,

17 ORE
#include T EE=NZ I 7 AMIV&E FrL O ETIRESNZT 4 LI NUNSY—FT
50

-1I-
COATZ IV KDBIHEEI Z-ITEEIT ST« LU MU, #include “.."THEES
NDT7AILDIHFT—FU. #include <...>TEESNDI I 71ILIFH—F LR,

-include Zr7/L&
O )NAILDRIBREC 777 /L ETIRESNIZ T 71 )LZEDIAD,

-isysroot 7L Ir)E
#include TIEE NNV I T 7 1)V %& 7oL O, ETIRESNIZT « LU RUB T DIn
cludez« LU KUMNSH—FT9 3,

-isystem 7L OrJE
#include TIEESNTEAYSI T 71 ILE-ITIRESND T« LI NUDE. hD. 2%
DIRAT LT+« LI NUKDHEIC, FrLorETERESNZT « LI NUNSH—FT
Do

-M
JUTOCREROROD (LT 7 1I)ILOAEFIERZ LT D,

-MD
-M -MF Z77/L%& ERU. BHITDT777LEE ANRT 7). F£leld. -oTHEET
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)\ ASAT>3>

DERADILEFZ [.d] [CEEULZEDEED,

-MF Z77/L%&
T 71 )LOIKFIEHRE Z71 /L ETIBEI D IT7AILICHENDT D, COATZ3>(F-ME
BERFICIBESN TR\ ESEERHIND,

-MP
J7 A )LOKFIRIRIZITTIRL . IKEFEITDIIT7AMIVZRIES—5y hELULTHANTD. &
DATSZ I E-MERRFICIBESNTULRWESEAEIND.

-MT target
IFIBIRDS —y Netarget CEBEUTHENT D, COATZ > (E-MEBRFICIEES
NTULRNWESEREIND,
-nostdinc
NS T7A)VCDWTEREDS AT AT« LI MUEH—F UL,
-P
T5a L 07« TR2TUTOLRERICE I LR,
-Umacro
macroDEEZHIBRI B,
-undef
S A LABEBEOEEENYIOZFERZ LRV,
-Wp,option
JUTOtY Y (cpp) DATS I >HIBET D, EHOATS 3> 0518302 ()TX
> TEET B,

PE2ITSATZI>

-Wa, option
7> TS (nas)DATSa>wIBET D, BEOATSa> w5182~ (,) T2
TEET D,

-Xassembler option
TS (nas)DATS 3> #IBET D, B5IEEFOIATSa>neEE AT>3>
EBIMEENENAATS 32 TIEET D,

-assembly-list
7 JUUR NeRNTD. B TZ7r0E 0 AN T EDNEEFZ [.0] (CEE
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Yk STOYaV AN

U>hAT>3>

-Bdynamic
ETRFCHAMFTZIVOUSOSATSUZEI>IT D, -BstaticziETE LRV EEDELE
ETHS.

-Bstatic
MEBEEBEBDOSATSU RN > TIT 3,

-L7rLorIE
SATSUERBREDT « LI NUKDEICFrLorETIRBELIET 4 LI KNUMNSH—
}3_50
-l S50 8
BEEDT « LI NUDNSEEINIbS7I75E" T35 1(ISUEY—FT 3,
-nostartfiles
D> OB (CIBEDS AT LADRSY— NPV T T 71 )LEFERUIRLN,
-nostdlib
U OB (CIEBEDS AT LASATSUERS— STV T IT7AILEER U,
-rdynamic
D> OB CRERADS ORI EESDIRTOI NIV ESAF VIR RILT—T)IL
(CIBHINT B,
-static
SATSUREBNI > 0T 3D,
-static-nec
NEC SDKDOSA IS UREEND > 093,

-shared
HEATZ T O NEERT Do
-WI,option
U>And)DATS I >RIEFET D. BEOATS 3> 0318(ET0><(,) TR TiE
EI D
-Xlinker option
U>ANd)DATS I >HIEBET D. 5IBZF AT a>nESE. 5lI8ENENEZAR
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3.13

3.14

)\ ASAT>3>

AT 3> TIEET D,
-z keyword
U>AMmId)D-zER U,

SALIOMNIATSTY

--sysroot= 7L Or %
NYSIT7AINESATSVEY—FIBDT A LI NIZEBET D NVIT7AILET
7L ORETIBEESNIZT « LD RUB T Dinclude> « LU NUBERTF. SA4T73SUE 77
LORETIESNIZT 4 LU MUBRTDlibT« LU NUB TS Y —F 93,

-BTrLOr)E
AR R AYIIT7A). SATSUEY—FIBT L IKNIZEETSD. IXR
ESATSVETFrL O ETEESNZT « LI NI AYSIT7AIUEFrLor)ET
BESNET« LT NJB T Dinclude> « LU NUBRRTFIMSH—F 3D,

TOMAT>3>

--help
O I\ASDOREZZFRRT D,

-print-file-name=/ibrary
U OBICEREINDSA TS T 7 I)(library) D) \ R 2K 1T D. CDOAT 3
SEEELREE. O2)AIL. BRU. UZDOEITOR. SATSYUIT7AILIEFE
UidWEE (dlibrary CHEFE UEXFSZH N T D,

-print-prog-name=program
O I)NAILPICHENZEND T I/INA S RAFT LADIXR > R&(program) & KR 3 D. <
DAT>a>zBELREESE. O2/)NAI)L. BKUN UDOZTHRV, IBESNZIOX
> RAEFELRWE S (EprogramTIBE UTE&RTIZER R T B,

-noqueue
O\ ASDSA o REMERFIRISGEL TVWD EE, FEATIERICIRDETHELGEHE
F(THRT I D,

-V
OA2)IAIIDERAFT—TRBISNZIONS RZEFRRT D,

--version

OAIASDIN—-2 3> EEFEZRRT Do
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3.15 AT 3 VERGTTHEETERVWIINAISAT>a>
RDAINATATZa>(E. AT 3 AERITTEETETH A,
s RATZ 3>
-S. -c. -cf=conf. -fsyntax-only. -0 Zr7/L%&. -stdlib. -x language.
@file-name
o ABUEATZ 3>
-mno-create-threads-at-startup. -pthread
o O—RERATZ 3>
-no-proginf
e TN\wIATZ 3>
-traceback
o SHERMAKKHHATI 3>
-traditional. -cpp. -trigraphs
e Xyt—AT 3>
-Werror
 JUuJotvybBATI 3>
-C. -dD. -dI. -dM. -dN. -Dmacro[=defn]. -E. -H. -include 77 )L&. -M.
-MD. -MF J7)L%&. -MP. -MT target. -P. -Umacro. -undef
e V2 ISATZI>
-Wa,option. -Xassembler option. -assembly-list
e UZhHATZ 3>
-Bdynamic. -Bstatic. -L7« LU hU&. -I517JSJ%. -nostartfiles.
-nostdlib. -rdynamic. -shared. -static. -static-nec. -WI,option.
-Xlinker option. -z keyword
e THALUKNUATZIY
--sysroot=71 LU+ )&. -BT1LUNIE
s TOMATZ 3>
--help. -print-file-name=/ibrary. -print-prog-name=program. -noqueue,

-V. =--version

3.16 RBAEL NI EAT S 3 > DRIE(E
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-On & RELZER (CHIEI T 2AT S 3 > DOMSEFUTDOESDTT,

JZIEU. -OnlEZmBt2ADLANLZzHiHlT2E0T. miba@R(CHli#HlTdsAT> 3>
DA, ENZEFCLTERUMHI— MMERSND LEFRDFBADTERELTLE
=W\, HIRBLZRRNICER T DIC(E. BIOHBNGRELEERT SR EREEET
HHEECEELTED. ZNSMEELUTINFI DL S-OnTHEIL TVWET . FIZ(E-00
(CX LT, -OUEERFCEIEME L U CRESNDIRBIEAT S 3> ZIBEL TE-01L£HAU
([CFTRDEEA.

I avs -04 -03 -02 -01 -00
-fargument-alias - v v v v
-fargument-noalias v - - - -
-fassociative-math v v v - -
-ffast-math v v v v -
-fignore-induction-variable- v - - - -
overflow
-fignore-volatile v - - - -
~-finline-copy-arguments - v v v v
-floop-collapse v v - - -
-floop-fusion v v - - -
-floop-interchange v v - - -
-floop-normalize v v - - -
-floop-strip-mine v v - - -
-floop-unroll v v v - -
-floop-unroll-complete=4 v v v - -
-fmatrix-multiply v v - - -
-fmove-loop-invariants v v v v -
-fmove-loop-invariants-if v v - - -
-fmove-loop-invariants-unsafe v - - - -
-fmove-nested-loop-invariants- v v v v -
outer
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I avs -04 -03 -02 -01 -00
-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

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

#oragma NEC 2 /A S EFRA T a >

MABIRER O\ A SHERA TS 3 2 (CDNWTUBETEHRIBLET.

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

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

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

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

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

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

collapse
Z8&E)—TJDO—EL&EHFT B,

[no]concurrent
L= D5t ZFe] 9 B[ LR, -mparallel" &3 Th D EETDHFIRND B,
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concurrent(CHtl3 T, IL—T DR EISEZIBEE T D0penMP&EI Uschedulef)ZIEETE
5. IBECTZBschedulefERI (I T TH D,

schedule(static [,chunk-size])

schedule(dynamic [,chunk-size])

schedule(runtime)

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

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

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

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

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

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

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

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

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

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

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

move / move_unsafe / nomove

move
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,
fFZ BE7OCAR#E{tZ-march=ve3EMEOHFNRNHDET,

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]...”

AT2 I AERITERIEETDCECEIDOVI RSAEACLDCOIINAFTATS 3>
ZIETED,

18

EFE

AT IAERIT(E. Y—RIT7AILDFEIRICEIRT D.
AT I AERITIE. BEEITTIEETES,
ZE1T. OAZ M7, #line. #ident(CBRD . AT > 3 AERITOER]. B(CiCliTE D,

AT IAERIT(E. V—RIT7AILDFEED#includelC L DEDIAFND T 7 ILD
FEE(CEEIRTE D,

EREER

AT 2 3 AT (BT T E R0,
AT AERITCTRESNE-ITIEESNET « LU MU AT a3 erTO5EE
SNV I T 7 AIDOY —FDOMFRIETR D,
AT 3 AERITESRHEDEE. #include(CLKDERDIAEND T 7 1 ILDRA MDD £
PRAEIX1000&73%.

[3.15 AT a3 ABERITCIRETCERVWII/INASAT> 3> ] TRIU>oPII)N
A SOBERBZHIEHT DA TS a2 (EATS 3 S ERITTEETE AL,
AT 32417 T -fopenmp. -mparallel. £/z(d. -ftrace ZIEELEZEE, U
TRCEENSDAT S 3 2 ZIBE UIRFNUTTRS IR,

outerloop_unroll(n) / noouterloop_unroll

outerloop_unroll(n)

SANL—TD77>O—U >0 %#HF0 I D, 7> O—)LEEEIEnEB R I2VRKD2ONETHE
HEIRB,

noouterloop_unroll

SMAL—TD77> 00— >0 %&FFa Ui\,

[no]packed_vector
BROEITXRICIANSDfor)L—ThT/)\w I RRYD N Uen S OERZFRI T B[ LU,
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parallel for
=T i5{E 3D, IL—THIFIETTED & TOTSIYMRE LRRITNIER
5720, FFl(CDVWTIE. [7.1.5 JL—T Dsgdliisl{t] Z#2R U T<ZE0,

pvreg(array-name)
ficSlarray-namelC XAEUDKDD(CRIT NLLSRAZEINDH TS,
)\ A S CDIEEITZESOREEAD I R TDpvregisE =NIEHIDSREE., O—K -
ABRT7TIFIELS RONULWZRYDSERE U TEIERT 3.
pvregisE =N DECH (FLAT DERAZHBIZ STRTNUSIR SR,

O—73)LEc5)
« FgHlDS - (dint. unsigned int. float®WL\I N TRIFNIEIRSIR0N
o 1LRITHEH
o BHIBEROBIRAD/ W RRT NUR(=512)UF
o )XW RRY NUELENBIL—THTDHEER/ SBEND &
s IRTDIL—TECBVWTHRFHARLTHDZE
e vregiEEESNBEFIZIETE LU TIEIRS/RN
retain(array-name)
array-name®iesl. Ffz(d. RA > HDIERIZEBIRERANE DLLC(Last-Level Cache)(f#

BIBDZEZEEIT D,
e COERMTZEMNCTDESE. -mretain-list-vector. F/z(d. -mretain-none
ZIBELTLIZE0,
select_concurrent
ZEIL—TDIL—TDS55, BED)L—TF (UL THDIL—T LDELE L TEENSLZE
B35,

select_vector
ZEI)I—TDIL—TDS5, BED)L—T (U THDIL-T LKDEBELTEISNRT ML

ZIHEAT D,

shortloop
=T DR U, S AT LADRANRT MLLZRAIR (=256) ZBIIRWEBDE L TN
INUET D EZHET D,
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[no]shortloop_reduction
USDS 3 EBEZESUIL— T DR UEIC K DEMHRT NUEZEEFEI T B[ LIRL .
-fassociative-mathH"Ex) TH 3 &L EDHIENHD.

[no]lsparse

sparse
IL—T O T OEEREORTEEN. IL—TORE UL DIER T/ NENVEDEL
T. NI NUET B,

nosparse
=T DR T OEFEREBDOFRITEEN . IL—T DR UEISEVWEDE LT, RY
MUET B,

unroll(n) / nounroll

unroll(n)
IW—T&n&(ICT7>O0-ILI D EZHFRT D,

nounroll

IL—TDF7>0O0—Y > 0%HFR Ui,

unroll_complete
BREDIL—TOMEREUMHAER T )\ AILFICEETEDREE. 2DIL—TZIL-TEH
(ZFRII—-T7>0-U>0)9dZE%HAT D,
RB. A/ AIBFICHBRUBEETET D28, IL—TERDERTRIFNUERSAN,
varN(N=1,2,..)[dZ#ET D, Flo. ENSPIIL—TATERSINTFRSR. =5(Cva
rN. EHBNOE(IEIC TRIFTNIERD EE A
EHBDMEN1THD LS. RAEAIDVarlZE#HI DN TIE++. -EEFZFERALTEX
(A

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

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

« for (varl = FE#1; varl > F#2; varl = varl - F#03)
« for (varl = E#1; varl >= F#%2; varl = varl - E#3)

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

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

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

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

o for (varl = var2 - F#1; varl < var2 - E£#%2; varl = varl + F#3)

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

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

% 5l& & LU Tunroll_completely6EHTE S,

[no]vector
BEINRD MNUEZFFRI T D[ LRV ],

vector_threshold
BEDIL—T DT NULEITOERINDBER UEZEnEl &9 D,

[no]verror_check
R RUEENTZEBBD D SIFOH NIRRT NUIN—2 3 > O#FBEEE D5 1 DB DEH %=
EITRFCHREBE I B[ LR,

[no]vob
BEOETXHRIANDfor/Ll—TOETRICETEINDIAASO— R, RASRA KT, XY
MLO—RAY, Z2Dfor/)L—THDART ML R 7ZBVWET Z &2 LRI D],
ZEIL—TOIMIIL—TICIBELZEE. ZORAIL—F(TIEEIRIEN,

[no]vovertake
BROEITXHRICIANDfor)L—THDOART ML K7%Z, #iEDOIAHZO—-R. AHASA S
7. RTMLO—RMEVWEBUTEITI D EZHF T D[ LRV,
o for)L—THDNRD NLA KT & IL—THhERFIL-TEOIAHSO—-R, AASRX
7. R MNLO— ROMBRICERDONH D EE. EITRENRELCIRD I END D,
o ZEIIL-TOIMIIL—-T(EEELREEE. ZORANL—T (CIEEIRNAEUN,
vreg(array-name)
ficslarray-namelC AEUDKDD(CNT ML DR AZEIDH TS,
)M SIECDIEETZESORBEADI N ThvregiEE=NIZEIIDSEZ. O— K/ X
K7 TIFIRLS. RONLULLZRIDSREUTEERT D,
vregiEE SN BDELHEIUA T ORMGZE T S/RAFUTTRS IR,

o O—7)LECY!
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o FgBDAF - 7 (&int. unsigned int. long. unsigned long. long long. unsigned long
long. float. double®W\I NN TRRFNUIIRSIRUN

» 1IRstiEch
o EIEBROBSERADNRT MNUE(=256)F
s RTMNULENBIL-—TRTOHER/ER=NDE
s IRTDIL—TICEWTHRFRDENRAUTHDZ &
o pvregisE SN DECHNZIETE LU TIFIRS/RN
[no]vwork
DRI MUEOL—TBENCKDNRT ML) ZFHFEI T D[ LI ]. novworkZ1sE Uiz

A AMIL—T BLUORT NUEREIDED ZE0IL—T(d. IL—TE2ESIRT MUEE
Nl d.
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5.1.1

Bt - NT ML

$B58 mwBEMk - NI BMIE

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

J— FORi#E(E

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

>\« SOERAY 3R

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

b %ﬁiﬁ@‘ﬁ”ﬂﬁ ('o[n](n= 1/21314))

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

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

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

5.2.1

5.2.2

E£58 HBk - NI MUE

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

mB(LIC K SEIFA

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

« REROFBLZBEALLESE, 72 -TO-HMRELTEHNEZIRELEEA.

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

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

~ND MV ERE

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

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

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

(1) ##0/Mra

S= S =+ exp (exp:3£)

RDEDIE EBEDXNSBRSNTVDHH/PEERT MNUEENET,

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

-mvector-reduction CHlEHILE Y,

(2) 21&

S= S x exp (exp: =)

RDEDIE EBEOXNSBH SN TVDREENRT MUEENET,

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

S= tn * expn

-mvector-reduction CHlHILE .

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

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

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

(a) EBXE/&IMEDHZKDHD

#l

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

(b) BANE/SIMEEA>TYVIRZERDD
%

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

iX =i,

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

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

iy =j;

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

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

CDEE, IL—TFUTORMEBIZEIAITNIIRDEFE A

s RRRIDIL—-TTHB.

o LT OH\DOHZ(ITZIZ—DTH D,

o LT DOH\DBEEM(FIL—T DR U (CKF T D

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

(6) £

HdFM Wz IBREEMI DI —TERTNUELLET,
%

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

(7) &

HDIRMEHIZIBRIMEZMRT DIL—TZRT NUELET,
%

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

5.2.5

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
ZETY,
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5.2.6

5.2.7

Bt - NT ML

/] BINZEI—T

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

i BECTIRWSEIL-T

for (k = 0; k < 10; k++) {
for (j =0; j <20; j++) {
for (i =0; i <30; i++) {
alk][j1[i] = 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

- 56 -



5.2.8

5.2.9

E£58 HBk - NI MUE

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

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

g_o

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

ZEDMDAD ML — RISEAY 581t
FHBNOHIBR, BEFAADHIBR. AEI— FOHIBR, BREDREL. FAERERLORZE
(F RO BMUEENZO— RIEHULTHEITVWET . TOMIC, C/C++T2)A SERT ML
ELIEO—REEHUT, 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 ORFROENETIEEDIGT DRITD LR, TROBI(CINEF>TLDZ &
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 LD OEBZAR L TEMMRNE, XAEBVUTZ IRV EEECT ZENBD
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. 775102 A2 bOEMZEEIZ ETREES
ER. IRAHDIBREDSR. ERZSUIL—THRT MUENzEE. ETRCHI
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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6.1

6.2

6.2.1

BOE 1251 EFKAE

B6E 1>5A > EEIHAEE

BE1 >S54 > ERA

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

RN > 51 > EBH

BILE]

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

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

A >S54 VRRZIERT DERTICIIROEDNSHDFT,

* always_inline

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

inline

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

inline_complete

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

noinline

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

(1) MUHEN2EER
always_inline 3 N IBEERICIEELE T,
il

double small_func (double a)
{

#ipragma _NEC always_inline
return sqrt(a);

J

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

%

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

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

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

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

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

(4) IL—2F
inline / inline_complete / noinlineld. E#&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 FEFIA

* 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

6.3 JO0RITF7AINA>SA=>D

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

(1) Y—RI7AIZIEE

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

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

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

(3) TALOKIIEHDZINTDY—RXIT7AILZIEE

$ Is dir
sub. ¢ sub2. ¢ sub3.c

$ ncec —¢ —finline—functions -finline—directory=dir sub.c
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6.5

BOE 1251 EFKAE

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

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

C

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

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

$ ncc —mgenerate-il-file sub.c

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

1251 2V REDOEEER

1> > EHOEEER E U TROEBENSDFET

© A5 URASNBEHENRONS.

o FHUTOBEBDSIEN A > 51 2 EBESNSBEEDSIERIC—EUR.

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

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

« 2S5 VERSNIEHRCHERNABEITLE UNEFND.

1254 VRHRMEERRBOITRER

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

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

o« DORTF7ANAZTAZ2IE, CEEBTDOHFIARIRETT .
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7.1

7.1.1

7.1.2

7.1.3

E£78 BEYME - OpenMP MiFI{LHEE

75 HBEASIE - OpenMP WFI{LHERE

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

BEhai5I{bikne
BEhiLFI{bE

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

CORBEZEHIE T/ SATS 3> (& -mparallelTY,

EREBIC KD ERMAAFIE

—A(C. WHBR(EA—/N—A\w RZHEDS Tz, DEISNZZIL—TORRERUN. ZNETN
(CHRREEEZE D> TVWVRITNE, TOJSLDRTREZIERSED I L(TRDFT,
R UENA I/ AIUFICSHETERVEE, ZDEE/L—-T(CDVT, WHkLzd—R
ETDTRVWI— ROBMAZEMRL THE., EITRITHRR UEDOK/NC K> CEGNIIRANE
TENBLDCLET, Nz EEE(CKDEMNITNE] EFVET, EEEICLDEM
WHHET(E. IL—ThOEEDERENS. TDLE)L—THUHNLICE L TO DR UER
DFRME(LEMBE)DETEESNET . ETFICE. CDOUEWMESE, ZEIL—TDER U
ALEEEN. BRUEN LS VMEI LRSS Nz d— RNETEN, IEFNIEE
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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7.1.5

BE5IME - OpenMP 5 EHERE

=T DiEFIAFIE
005X (dEH 2 for)L—THMFHERIREIR S E&2F > TLWDAY, I/ A SICFAMFUEETHE
THDZENBH TS RVCHEBIIUEMMTONRNKDIRESE, REINEFICIERITO#p
ragma _NEC parallel for(C&kD)L—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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sl SRR TOREES AT ICRUE T,
/]

E£78 BEYME - OpenMP MiFI{LHEE

double sub (double *a, int n)
{

int i, j;

double b[n];

double sum = 1.0;

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

return sum,

A FU{ NI H REfE FBF DF B IR

o EHNIBEFDFECPURSR(E. HBLIERDA —)\—Aw RICKDBIILE T,
o BISITH L ZE0EBZELINETDEE, BT —YDER. SRONRLELCRSRVLNE

SH\ FUOHSNBERDOHRETRANQTFNIRDEFE A

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

LYo
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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,
il RIBZEDIETE(VE_OMP_NUM_THREADS H'G%h)

$ export OMP_NUM_THREADS=4
$ export VE_OMP_NUM_THREADS=8

7.2.4 OpenMP iF{EICH T SHIPRSEIA
T oeeIFBTEEzR A

» “Device Constructs" CEZEIINTL\DHEEE
) A SEFINA RIS T DO Rae—t4mkET . TARGETU—3 2 (F/RABMLET
HITSNFT,
» reductionfIDHNTIINSD. “Array Sections" TEZE SN TL\DHEX
 “Cancellation Constructs” CE#& S TL\DHEEE

« “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,

« taskloopt&xX

e parallel for simdi#X. HXUfor simdiExX
ZN<Znparallel fortdxX. fortdaX UL TO— REMUET,

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

 declare reductioni#x

+ allocatefy

« binda
 ifAThdirective-name-modifiers§E

« in_reductionsd). task_reductiond
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7.3

7.3.1

BE5IME - OpenMP 5 EHERE

« 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/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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7.3.3

7.4

BE5IME - OpenMP 5 EHERE

(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—THEBLIUEDIRERDET, OpenMPFT+ LOFT 4 T&E
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
—)OUVEBDIAC A NSO DOERTHEIERIICEBEMRSND ALY ROXE> DT A

- 72 -



$£7% BUINHE - OpenMP MiFI{LHEE

IDEDOERBHEMIE SN, WEBHMENT D ECLDORT NUEEEMMET
IBDTENHBDFET,
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8.1

$8E IN\AIURB

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

A3 >URbM

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

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

FILE NAME: fft.c (b)

COMPILER OPTIONS : -report-option ()

OPTIONS DIRECTIVE: -04  (d)

PARAMETER :

Optimization Options :
(e) (f)

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

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

(c) AR RSA>THRESNLEI/IASATZ 3>

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

() AI\ASAT>3>

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

8.2.1 i
ZAvt—UX MOEREUTOES DT,
1

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

FILE NAME: fft.c (b)

FUNCTION NAME: fft3d (c)
DIAGNOSTIC LIST

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

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

8.2.2 FEFH

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

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

o =T DRI NULIEHR

o =T DUFHLIER

« BEITFLELDA S 2 ERIBHR

8.3.1 R
fwE A RDOEEK(EUTDLESDTY,

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

FILE NAME: a.c (b)

FUNCTION NAME: func (c)
FORMAT LIST

LINE  LOOP STATEMENT

(d) (e (f)
1: int func(int m, int n)
2: {
3: int i,], alml[nl, b[m]l[n];
4: +——— > for (i =0; i <m; i+ |
5. |V—— > for (j =0; j<n; j++) {
6: | alil[j] = alillj]l + bLil[jl:
70 [N—— }
8. +———— }
9: return a[0] [0];

—y
o
——

(a)

(a)
(b)
(c)
(d)
(e)
()

fREU A MER L2 )\A S, BEXT. YR SOERE
MDY —RAT 7 A )LODEH

BBEDYRX RRDY —RXJ— RDOEZFENDFHeD&HI

TES

IW=T DRI ML, TFE. 1 >S54 > RRICE T 31ER
MHgdI— R
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=T DRI MUE. A, (>S5 BRRAICET 51EHR

£8&E I2/(MILUXbL

IW—TDOEE. HXG. XTI NUE. WIUE. >S5+ 2 ERICBT 3Bz s TN

F9, BAFIEATFITRUET,
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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o JL=ThW—Eften. RTNUteNzLE

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+v) {

o IL=ThEHE=NnrEE

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

o 17HS5LBIECRRESNBXFA TN ESRBILSNIENERT
- 1" BEITRE UL > SA VERSNZ
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8.4

8.4.1

£8&E I2/(MILUXbL

- "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

(@) NONMNVURbZERLEIINAS. XK. U SOVERKEX
(b) FETBY—RT7AILDGH

() T BMNUBIRRZRR T DFHDEH]

(d) RTBMNUEDHER

(e) BMiXAvVvt—=

8.4.3 I—R&EME>1-I
d— RERMRED 1 —I/LORE(LIERY X M3, -report-cg. £7z(d. -report-allNMEEE
nrEEthEnzxd,
Rz

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)

CODE GENERATION LIST

Hardware registers (d)

Reserved 10 [s| fp Ir sp s12 s13 tp got plt s17]
Cal lee-saved © 16 [s18-s33]
Assigned
Scalar registers © 32 [s0-s12 s15-s16 s18-s21 s23-s32 s61-s63]
Vector registers : 35 [v0 v30-v63]
Vector mask registers 20
VREG directive o2 [v18-v19]
Routine stack (e)
Total size . 256 bytes
Register spill area : 16 bytes
Parameter area © 40 bytes
Register save area : 176 bytes
User data area : 16 bytes
Others : 8 bytes

Note: Total size of Routine stack does not include
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LOOP BEGIN:

LOOP END
LOOP END

the size extended by alloca() and so on

(vec.c:3)

LOOP BEGIN: (vec.c:4)
*x% The number of VECTOR REGISTER SPILL
Total

Across calls

Not enough registers
Over basic blocks
Others

sxk The number of VECTOR REGISTER RESTORE
Total

Across calls

Not enough registers
Over basic blocks
Others

*%k The number of VECTOR REGISTER TRANSFER

sk The number of SCALAR REGISTER RESTORE
Total

Across calls

Not enough registers
Over basic blocks
Others

sxx The number of SCALAR REGISTER RESTORE
Total

Across calls

Not enough registers
Over basic blocks
Others

*x%xk The number of SCALAR REGISTER TRANSFER

(f)

D14
21T

D14
21T

D12

: 14
D11

C 14
D11

D21

(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 : R—>wHOJOvOEBNTERAINTWSED
Others . TOAh
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BO=

TERICRAY DHlRE

9.1 #HiAFHBIZX

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

9.1.2 FNvIZiE

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

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

9.2 MNIEBRTESR

9.2.1 #

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

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

short 2 2

short int
unsignhed short
unsigned short int
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B 14X L % B
A b
int 4 4
unsigned int
long 8 8
long int

unsigned long
unsigned long int

long long 8 8
long long int

unsigned long long

unsigned long long int

float 4 4 4)\A SOFEVNEREL, AR
EERHE BTSN,

double 8 8 8/ hODEENINEREY, (B4R
}g%;&ﬂtﬁu¥ls\\‘o

long double 16 16 16/\1 hDZEVNREL, A4S
FEE R S B,

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

double _Complex 16 8 16/\1 bOEFREEL, BHEER
TREB,

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

RA43 8 8

enum 4 4 int2 (CHE=,

8 8 longZL(CHEY,

9.2.1.2 REBDYAXEFSAIA
RER (L. BERENSRELUTESNIZELT. C
1258, BEE(CHEINTT,

T(E, BCHIZL. HBGEAEY, HAKE, R

O

o

(1) BcHIE

. Y4X
RHIERD Y XX EFIDERLL

s FIAVAUE
BN ERDTSAA MERU
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(2) BG4, HARE(SDISRE)

- Y4RX
F— AN A XDEFTHECT —IA D INDT S5+ > 54> NDIbDIBHIDH A X
EMEUME, 2L, $AEOE S, EEOBEBAEREET,

. PSALUAVE
F—IADDTSA A NIA ZDRAMEDN 401 ~OAZNSDIE

- EREHE
C++EETDUSR. Witk HAKDES, 02/ SHEEMEEERT B
. REF—F%F—IALTBMNT BT ENBDET, TDEE, TNSDYA
2. PSAAY MARIF, LROESDICFRSBNT EHBDET,

9.2.1.3 EODfthdE

9.2.2

LEEDEDEFMNC. SSICUTORAEREINET .
(1) size_t#H

unsigned long®(CHHZELFT,

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

(3) wchar_t#

int&(CHEHLET,

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

RIZEi

COEIT(E. C/C++2 /A S TORDEZHACDWTHRILET,
o BHOUEIR

o BHOZIH

o TFENNREIDZHA

o ERBOEM

o TFENNRE S BEROZIA

o ERWEBHOLEH
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9.2.2.

ROE SHEMAKCEHIDIME

. ERBETH R RBOER
. IR
1 EBO LTS

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

o ENFHENINETRIETESLE, iIntR L

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

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

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

2 BEROZH

ZZTIE ROBEEDOEHCDVWTERALET,

o FMSIEEENSFRHSIRUEBBADEHE

o FBIRUEBEH SRSTERBRENADEE

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

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

#include <iostream>

main ()

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

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

#include <iostream>

main ()

{
short s,
unsigned short u = 65535;

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

CDTOTS L ZFRITITDE6E5535E- 1K RESNET,

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

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

i

#include <iostream>

main ()

{
double d = 1e+100;
long double Id;
float f;
ld = d;
std::cout << Id << std::endl;
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f=d;
std::icout <K f << std::endl;

COTOISLZETITDE1e+100&InfAAFRRESNE T,

=ADRId = dTIE. doubleZHSlong doublef (CHZE(CEMBENET. LML, RD
f = dT(IdoubleEh SfloatBENIE UK EHENFE R A, floatB TRIRTE I RAMEN
3.40282347e+38THD2HTI., LIENMNDT. 1e+100(FFEREKR(CEH SN, infEFRR
ENFE9.

9.2.2.4 EFEHOEIR
ERBE. LDBVBEOERHE., BLU. IDBEWBEEDERYECEMTEET. &
R T D EE, ERBDOEED LEEPDM T (SFE) LR ERDZE I & FEHERDARRINEA
SNFT . FEVNIRBOTHOMANCDNTIE, DEEVNIRBOZEH] 28U T s
LYo

9.2.2.5 FENHRMEBROER
FENERB BRI TET I, B, BREFH N ERBRCERIDILETERX
EE

(1) FINEREDSBEBNDEIHR
FEVN R E e BB E(CE T B & NEREBIYIDIETONE T . EHROBIETIET LD
SNFERBA. UIDIETEE 2EXEFL.37LC, -1.2Z7-1(CEMIT D ELZBERUFET,

(2) RBEDSEFEHNERBNA\DEIR
B ZE )\ BRB(CERRUSSA(CTDBEZEECRIRTERNESE, RIRTEDEH
DEREIEWMEICERENZET,

9.2.2.6 ERBELEBEUDEIR
B ERBPBCERTEF T, #(C, ERPeBBE(CEIRIDILEETEEY.

(1) EREND SBEADEH
ERPEBYBCEMT DL, ERBDESZIET, EEHS/NGENIDIETESNAE
(CIRDFET . BHOBETEEIOSNETEA. LEXE ERBOENL.3TRESH
2.0THDEE, 1TEENZFT,

(2) BENSERBADEHR
BEEFRBECERT D L. BRBOXREETDEZEE (CRIR TSRV ESE, RIRT
S DHEDREGEVMEICRD, EEEFSAHED0ICADET .
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9.2.2.7 ERHBLIFE/NERBMOEIR

FENEREEERBBLUCERTEX T, HC, ERPTFENHRECERIDIILET
EFY,

(1) HEFREDSFE NI DE
ERBEFEHNERRECERT D& BRBOESZIET, REB(LFINERRBOERE
ERRDMBNCEDNTEREINE T, ZB/NEREBDOETRODRRNCDNTI(E, DFEMER
REBOZEH | ZSRUTITZS0N,

(2) FRNERENSERRADEHR
FR N R EERBECERT D & ERBDORERED IFE NI EROZ & BEERDAA
(CEDNWTEHEN, EEERSMAHED0LCRDET ., FE NS DOZETHDMRA (D0
Tl NERNESBOEM] 28R U TS,

9.2.2.8 HiliZif

QIBEEFDEZ L (F. ANRS S ROBRZZHIL. TOEBRBREENICROITETRADFT,

CDOXORZEWE [EMEH] EVWWET, COEBICKD. BARTY REHBOE L4

D, EEREREXCRCECIEDFET,

COZHE, AT OMRANCTHENE T,

o —AHDARZULNHIlong double _ComplexZnEZE. it A DA RZ2KF(Xlong double
_ComplexZ ZE#rIhFEzT,

- FORBFICEEET. —HDART> RA'long doubleED &=, MADANRS T R
(Zlong doubleZ (CEH=NFT,
o LOEHIZHYEET . —ADARSUKAdouble _ComplexE D LE, thAEDARSURIEd
ouble _Complex® [ ZE#fzhFET,
- FORHITHEET. —HFDARS > RAdoubleZD & E, MADANRS > Ridkdou
bleZ! (CEEINE T,
o FOEHIZEREET . —ADARSURHfloat _ComplexE D EE, thEDARSUKR(Eflo
at _ComplexZ(ZE#EnFEzT,
- FOEHFOEBSICHEZREET. —ADANRSY RhfloatBld &=, MADARS >
R(EfloatBl (CEHAETNF T,

o LOEHDOENIZTHHRULBWNEDARSURLZFE/NMNIAR  ERHBTHN)EE ARFY
RFISRHLTUTO EEBRNTHOAET,
- —HADANRT> RAtunsigned longZidD & E, MADANRS > RiFunsigned long
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B(CEHENFET,

- FORBFICEEET. —ADART > RHtlongBi Tt unsigned intB &=, @
FDANRS > Rldunsigned longZ (CEENET,

- FDOZDDOEMHICHEET . —HFDARS > RflongB D EE, MMBDANRST > R
ongZ® (CEH=NET,

- FD=ZDOFEMHITHEET . —HFDANRS S RAfunsigned intEB2D &, fADANR
> R(dunsigned int® (CEENET,

- FORHFDENCEZEHURRNWESE, MADANRS Y RIIntE(CEBRENF T,

9.2.3 F—HDOHERINR
9.2.3.1 EHH

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

e
7 0

S
S:FsEY

R B[ RE7 fiE
-128 ~ 127

(2) unsigned char (1 /1 TSR UEEE)

fe=t
7 0

KRB ATRESE
0 ~ 255

(3) short / short int (2 /1 hNFS{TZEER)

| 28
15 0
S
S:FFSEY MOIE 1:8
FRT AR fE

-32768 ~ 32767 (-21° ~ 211

-9 -
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H
(s}
It

(4) unsigned short / unsigned short int (2 /\1 hFS72 UEEER)

e
15 0

RE W REAE
0 ~ 65535 (0 ~ 21

(5) int (4/)\A MFSTSEREE)

o=
31 0
S

S:FFEEw MNO:IE 1:8

KRB AR E
-2147483648 ~ 2147483647 (-23! ~ 2311

(6) unsigned int (4 )\« NS UEEER)

=
31 0

FRBIAT AR E
0 ~ 4294967295 (0 ~ 2%*1)
(7) long / long int / long long / long long int (8 )\« NFS{E2EHE)

j
63 0

S:FFEEw MNO:IE 1:8
KRB TRESE
-9223372036854775808 ~ 9223372036854775807 (-2%3 ~ 2831

(8) unsigned long / unsigned long int / unsigned long long / unsigned lon
g long int (8 /\ hFS7Rx UEEEEAY)

e
63 0

KB REA{E
0 ~ 18446744073709551615 (0 ~ 2%%1)
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9.2.3.2 ZFEIHRE
(1) float (EEMEZE)NERE)

2

31 23 22 0
S| E M
SREEBDFSE Y ~O:IE 1:8)
E:35#%80 (0<E=255)
M:AREREE (0=M<1)

RN ETREAE
(-1)5%25127%1 M, ETEIEI0ER7HT T, #EXHMEN0. F/z(E. $91038~10¥D4s
H D&,

YAl E
NaN E==255. HD. M!=0

HEIRK E==255. /"D, M==
F5H4E0 E==

EEER
JEIERUEEL(E=0. MD. M!I=0)ZH/R— L TVWFEEA. COKIIMEFIINTHS

FEF0ELLTRONE T,

(2) double (fSfREZE)NIREY

X

63 5251
S E
SHREEIDOFSEY MO E 1:8)
E:18%%EB (0<E=2047)
M:{RZER (0=M<1)

SRR AT HEE
(-1)°*251023x1 M, BRHTEI10ERN16MT T, MEXHMENO. Fizld., $1107°%~10°%8
DEEEDAE.

A
NaN E==2047. HhD. M!=0

HIRA E==2047. D, M==
FE5f1E0 E==

EEER

JEIERUEEL(E=0. MD. M!I=0)ZH/R— L TVWFEEA. COKIIMEFIINTHS
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H
(s}
It

FE0OELTRONE Y,

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

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

SHREEIDFEEY MO:IE 1:8
E: 382580 (0SE=32767)
M:AREES (0=M<1)
RB AR E
(-1)°*2F16383x1 M, ERPHTER(Z10MERI3AMT T, EXMEN'D, F/z(d. $910%°~107
P2 DEEFE DIE.

TR IE
NaN E==32767. /"D, M!=0

HIRA E==32767. "D, M==0
F5H4E0 E==

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

FEF0ELTRONET .
9.2.3.3 {EF=HE

(1) float _Complex (EH{EEERIE

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

KEPRS AREEBDFSE W MO:IE 1:8). RE:38#EP(0=RE=255). RM:{RE5EB

EEPISHEEEPDOFSE Y MO IE 1:8). IE:182880(0<IE<255). IM:RENES
TR AT Rl

(-1)RS¥2RE127x 1 RMEB KTN(-1)*21F127% 1 IM, BRIMTEL 108N 747 T, HEHED

0. F=ld. #9108~ 10 DEEFEDIE.

Fal7afE
NaN RE==255. m"D. RM!=0. &F/z(d. IE==255. ND. IMI=0
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HIRK RE==255, "D, RM==0. Ffz(&E, [E==255. "D, IM==
fF5f4E0 RE==0. HD. Rl==

FEER
ERBBLDREIEPE I (SEEEB (CH T DIFERYEER(RE=0. ND. RM!I=0. HIU\ I

E=0. N"D. IMI=0)ZBR— L TVWEBA., COXRDIMEFIRTHEFE0EL
TRONFE Y,

(2) double _Complex ({SEEEZRER)

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

KEPRS REEPDOFRSE Y MO:IE 1:8). RE:3E#EF(0=RE=2047). RM:{R&ELEB
FEER IS AREEBDFM S Ew NO:IE 1:8). IE:3E5EB(0<IES2047). IM:ARERED

T AT RE7E
(-1)RS*QRE1023x9 RM. BKTF, (-1)5*21F1023x1 1M, BERIHTEZ10ER 1617 T,
IHENO. F/=(E. $910-308~10308DEFEDIE,

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

HERK RE==2047. "D, RM==0. Fz(& IE==2047. HD. IM==
fFS4E0 RE==0. H"D, IE==

IEEH
ERBBLIDOREBEPTTZ(IELERCH 1T DIFERMELZY(RE==0. N D, RM!=0. &KX

U\ [E==0. H'D. IM!=0)ZH/R— L TVWFEEBA. COXIIMEGIRTHSHE
0L LTHRIONE T,
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(3) long double _Complex (4 fSHaEEZRER)

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
=B 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,

/]

$ ncc -dM -E a.c | sort

FREFRAXIVOFUTDES DT,

_LP64,__ LP64_
BIClCERSND.

unix, ___unix. __unix__
BIC1LCTEERESND,

linux, __linux, __linux___

BIC1UTEERESND,

_ve,__ve___
BICICEEE=ND,

- 97 -




FOE SHAKCHIIHE

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

__VECTOR__
BEINRD NUERBIITH D ESLICERSHN. TEDTRVWESTERSTUR,

__VERSION__
BCEALTWDOZ/IASDIN-23 2 ZRIXFINERICERSND.

9.2.5 IP0(C/C++ZRFLNAYH)
~NwA <float.h>ZEIDIAAEESE. UTFOYZIOMNFIRATEEY,

_ FLT16_DECIMAL_DIG_ _
-march=ve3HD-mfpl6-format=ieee "B THD ESEICERTND.
-march=ve3H'G%). HD. -mfpl6-format=bfloatMBEN/c&ESZT4ICEERN
Do
ERMHDIZE. EERSIR,

__FLT16_DENORM_MIN__
-march=ve3HD-mfpl6-format=icee "B T D & E5.96046447753906250000
000000000000000e-8F16(CEER=ND.

-march=ve3Hh'E%). HND. -mfpl6-format=bfloath"iEE=N/=&=___FLT_DENOR
M_MIN__ [CEE=ND.
LEMINDIZE. EERSNR.

_ FLT16_DIG__
-march=ve3HhD-mfpl6-format=iceeh" BN THD EZ3ICEERND.
-march=ve3h'8%). ND. -mfpl6-format=>bfloatiMEE SN EZT2(CERIND,
LEMIDIZE. ERSNR.

_ FLT16_EPSILON_
-march=ve3H"D-mfp16-format=ieee "B TH 2D & E9.76562500000000000000
000000000000000e-4F16(CEER=ND.

-march=ve3H7'E%). ND. -mfpl6-format=bfloatiMEE=N/=&Z=_ FLT_EPSILO
N__[CEZE=ND,
LERMIDIZE. BRI,

_ FLT16_HAS_DENORM__

-march=ve3HhD-mfpl6-format=iceeh" BN THD EZ1ICEERND,
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-march=ve3Hh'E%). N D. -mfpl6-format=bfloathMiEE=N/=&Z__FLT_HAS_D
ENORM__ [CEEEND,
FEREMSDIZE. TEEINIRN,

_ FLT16_HAS_INFINITY_
-march=ve3H"D-mfpl6-format=icee "B THD EZT1ICERTND,
-march=ve3h'8%). HD. -mfpl6-format=>bfloath"iEEE=N/=&Z_ FLT_HAS_IN
FINITY__ ([CEE=ND.
LRSI DIZE, EESTVR,

_ FLT16_HAS_QUIET_NAN_ _
-march=ve3HhD-mfpl6-format=iceeh" B3 THD EZ1ICERND,
-march=ve3Hh'E%). ND. -mfpl6-format=bfloathMiEE=N/=&Z__FLT_HAS_Q
UIET_NAN__ (CEEND,

EERMIDIZE. BRI

_ _FLT16_MANT_DIG_
-march=ve3H"D-mfpl6-format=ieee "B THD ESZ11ICEERETND.
-march=ve3h'8%). m"D. -mfpl6-format=>bfloatHMEE =N & E8ICERIND,
FELUDIZE. ERSHIUR,

__FLT16_MAX_10_EXP__
-march=ve3H"D-mfpl6-format=icee "B THD EZT4CERIND,
-march=ve3Hh'E%). ND. -mfpl6-format=bfloathMiEE=N/cE=_ FLT_MAX_1
0_EXP__[CEEEND,

LRSI DIZE, EESTUR,

_ _FLT16_MAX__
-march=ve3H " D-mfp16-format=ieee BN TS & =6.55040000000000000000
000000000000000e+4F16(CEE 11D,
-march=ve3H7'E%). ND. -mfpl6-format=bfloatMEE=NT=EE_ FLT_MAX___
[CER=ND.
RSN DIZE. EESTVR,

__FLT16_MAX_EXP__
-march=ve3HD-mfpl6-format=iceeNNE3N THD EZT16(CTEEND,
-march=ve3Hh'E%). HD. -mfpl6-format=bfloathMiEE=N/=&S__FLT_MAX_E
XP__[CEE=ND.
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LELBIDIZE. TR,
__FLT16_MIN_10_EXP___
-march=ve3HD-mfpl6-format=ieee BN THD EE(-4)[CEERIND,

-march=ve3H'E%). ND. -mfpl6-format=bfloatiMiEE=N/=&E__FLT_MIN_10

_EXP__[CEE=ND.
LS DIZE, BRI,

__FLT16_MIN___
-march=ve3H"D-mfp1l6-format=ieee "B TH 2 & E6.10351562500000000000

000000000000000e-5F16ICEZE=N DB,
-march=ve3Hh'E%). ND. -mfpl6-format=bfloathMiEE=NcEE_FLT_MIN___

[CER=ND.
LRSI DIZE. EESNIRL,
__FLT16_MIN_EXP__
-march=ve3HhD-mfpl6-format=iceeh" B3N THD E=(-13)ICEEND.

-march=ve3H7'E%). N D. -mfpl6-format=bfloatiMEE=N=&Z_ FLT_MIN_E

XP__[CEHR=ND.
EERMIDIZE. BRI,
__FLT16_MIN_10_EXP__
-march=ve3HD-mfpl6-format=iceeNN BN THD E=(-4)ICEETND,

-march=ve3Hh'E%). ND. -mfpl6-format=bfloathMiEE=N/=&E__FLT_MIN_10

_EXP__([CEEENS.
LFEMMDIZE. EEINRN,
___SIZEOF_FLOAT16___
-march=ve3mn\8MTHBDEZT2(CERND.
EEUNDIGE. TEESIUR,

Ay <float.h>ZEDIAH. D, I—YNEEHRTDYIO__STDC_WANT_IEC_6055

9_TYPES_EXT__ZFE&HUELE, UTONIONFBATEEY,

FLT16_DECIMAL_DIG
-march=ve3h'8%). HD. ___
NTW3&EZE_ FLT16_DECIMAL_DIG__ [CEEEIND.

EERPUNDIZE, ERSHIURN,

STDC_WANT_IEC_60559_TYPES_EXT__ W"E&HEE
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FLT16_DIG

-march=ve3mn'G%). HD. __STDC_WANT_IEC_60559_TYPES_EXT__ NEZE=
NCTWVWdEE__FLT16_DIG__ (CEHE=ND.

EELSDIZE. ERSIR,

FLT16_EPSILON

-march=ve3mn'G%). HD. __ STDC_WANT_IEC_60559_TYPES_EXT__ NEZE=
NTWLWBDEE__FLT16_EPSILON__(CEFR=ND.

LS DIZE, BRI,

FLT16_MANT_DIG
-march=ve3h'G%). HD. __STDC_WANT_IEC_60559_TYPES_EXT__ H'EE=
NTWLWdEE__FLT16_MANT_DIG__ (CEHE=ND.
LU DIZE, BRI,

FLT16_MAX

-march=ve3h'G%1. HD. __STDC_WANT_IEC_60559_TYPES_EXT__ H'EE=
NCTVWBdEE__FLT1I6_MAX__[CEHR=ND.

EELSNDIBE. ERSIR,

FLT16_MAX_10_EXP
-march=ve3h'G%). HD. __STDC_WANT_IEC_60559_TYPES_EXT__ N'E&E=
NCTWVdEE__FLT16_MAX_10_EXP__[CEER=ND.
LRSI DIZE. BRI,

FLT16_MAX_EXP
-march=ve3m"'B%). HD. _ STDC_WANT_IEC_60559_TYPES_EXT__ NEZH=
NCTWBdEE__FLT16_MAX_EXP__[CEER=D.
LEERPSDIZE. BRI,

FLT16_MIN

-march=ve3h'&%). N"D. __STDC_WANT_IEC_60559_TYPES_EXT__H'EH=
NTWB&EE__FLT16_MIN__(CEHSNS.

LERESDIZE, BRIV,
FLT16_MIN_10_EXP

-march=ve3h'&%). N"D. __STDC_WANT_IEC_60559_TYPES_EXT__H'EH=
NTWB&E__FLT16_MIN_10_EXP__[CEZHE=N3.

LEESDIZE. BRIV,
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FLT16_MIN_EXP
-march=ve3H)\8%). MD. ___
NTWLWd&EE_ FLT16_MIN_EXP__([CEEIND,

EELSDIZE. ERSIR,

STDC_WANT_IEC_60559_TYPES_EXT__ H'E&H=

FLT16_TRUE_MIN
-march=ve3H)\8%). ND. __
NTWLWBEE_ FLT16_DENORM_MIN__ ([CEE=ND.

STDC_WANT_IEC_60559_TYPES_EXT__ H'E&H=

LS DIZE, BRI,
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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 A UTZC/C++
SATSUTY, FHllCDODETFELUTEIUTDURLZZSERIZE0),

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

NEC Compat C++iE#£54T51)
CDSATSUIFNEC C/C++2 )\ A SDUYU—-XEHNSHR— 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_lessdDvoidFFKR{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/default. 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/defaul t. 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
THERUEAT ST ORI 7A0ILZU O UIRNWTLKIZEV, U D UIEIBEDEEL
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 NJUBMNILB
At 3> TIEINEC C/C++O)\ASTHRHTEBINT MLE(CDWTEHBBUET,

9.4.1 WE
NEC C/C++>)\A=>TIl&. GCC. clang®hVector Type Extension&HIBDH BT ML
BZEHATEEFT,

// doubleBDER, ZTDEHM2B6BNRY FILEDOEESE
typedef double vf256 _ attribute__ ((vector_size (sizeof (double)*256))) ;

vf256 a; /| BEHDEE
vf256 func (vf256 b, vf256 c) /] RN FILVEOBEBDEE
{

return a + b * ¢; // Ry FILVBEOEMHE

9.4.2 AU BMNILEDRES
R NLBE. RO DDattributels ECRLFERTEF I,

(1) vector_size B

e
typedef element-type type-name __attribute__((vector_size(size)));
anhA
element-type:
NI NVELDEZRDES
type-name:
N NLELDZT
Size:

R NV A X, BAI(d)\1 . element-typed - X xEEDMEICEL
Lo 2DNREZRHBDAHEE TS D, BETETIRATAX(E. BRODBEDHA N
8/ hDE=2048. H1XHh'4)\A hDEE1024TH B,

(2) ext_vector_type B
i
typedef element-type type-name ___attribute__ ((ext_vector_type(num)));
AR
element-type:

RO NLVEDEZRDE
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type-name:
R NLVBIDSR]
num:

RO NLVBEIDERE ., 20ORNETRELINDIETIEE TE D, element-typedD -
ZAXNumDBENRT NLEDY A X E12B,
(3) FERHEIA

- NOBMNLBEDEBEREUVTIBECETIEEUTTY,
int. long. long long. XU, EN5SDunsignedf!
float. double
- RNITBNLEE, ZOYA XU LED2ORNERHBOR/IMETT S >NET,

- VXyzWwICKDERE. 5IBEFATEEzFEA.

9.4.3 ARIMNUEDEE
N MVEIDER (G, FEROEZPFEIMCTHEO> TIEELE T,

typedef double vf4 _ attribute_ ((vector_size(sizeof (double)*4))) ;

vfda=1{1.0 20 3.0, 40}; /] BARRY FILVEDOEH
vfd b= {20, 30} // 3. ABEEHDERDEIFXFE
9.4.4 ®WEF

ROBEEF (T U TRT MLENFATEEY,

ﬂ

wET B3

[n]

nEBDERICT IR

HIEER

IURERIREE. RIRER

Ev NEE

2D NEE

BE. wmIPEE

1 Sy frpe

EEE. LEESR
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9.4.5

9.4.6

9.4.7

9.4.8

SHRAKICRET 2R

wEF EL: |
?: EMHEE (C++TOHFIFER)
sizeof sizeof/EHE
&v[i] RO NLVEDEZDT KL XEE
Builtin B3%X

(1) BIZTifa
- __ builtin_shufflevector

- __ builtin_convertvector

(2) Vector builtin Bd#%
N NVBIZ B2 & UTZREEEF C. VEDFFIRIZEn B ICNRT NLEZE U CGGTER/RREZES
NEI, FHICDOVWTIE. ANvSFT7A)L_vectorhzSBB L TIZE0N,

(3) Vector £ E%K
R N)LBIDsin, cos. pow. logix&EZKRDDEEEFTT . FMICDVTIE ANwvEF T
7 )l_vectorhzSHB LU T EE0\,

WAV IEF )i
NEC C/C++>)\A>TIld. Vector builtinBI£i. VectorfZF D512 & U THIATESD
NI NIRRAOE _ vmHB EESNTVWET, FEY MHIRT NLEDEBERICHIEL. 5%
BEE Y MMIBEBBDOARD MLEDOBERICHIGEUE T NI NLYATE(I32)NA hTT7S5A
2ENFET . RTBMUEMSTE RT NLEDOBRRICHIET DRI ML ODEY RH1D
BEROHFEHENFET,

=N

NT NVEORIEEEDEDEall 1T,

A XHRIZBNRT NLEDOB TREERTEERE A,

RO MVEOYAXER U, TOBEZROT A INRRDINT NLVEDRZ AL, R
NLESREOIE - U TUIBEENET.

R NLBL, RO MR ROBIDZE R (IOpenMPIBE RA TIBE CEEE A

TO095=>0%!
AU I3>TEIRNI NVEZERLETOIS I O01ZHBLET,
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RO NVEDEEZ IR T DD(FAETH DTz, —iEBI(C(FHAME(union)ZFIHB LU THIEA
{ELET.

#tinclude <iostream>

/] CHDIYFTRTFUTL—b&#Fo1=R MLEDORESE
template <typename T, int N>
using vector_type = T __attribute__ ((ext_vector_type(N))):

/] MBERE. BEROHRTE. RYHLZBSICT S5=HDuniondEE
template <typename T, int N>
union Vec {

vector_type<T, N> v;

T e[N];

/] NG RILIRRID=HDunion®EE
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.vVv*bv;

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

return c[0]; /] FHEHRIIIBFEDERIZERESIND
}
int main()
{

double sum;

vmask  vm;

Vec<double, 64> a, b;
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/] Ry LIVEOYHHERE

for (int i =0; i <64; i++) |
a.eli]
b.e[i]

i
64 - i;

/] R RILTRIEDETE
for (int i =0; i <8; i+ |
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

R
asm [ volatile ] ( Assembler-instructions )

HLlE
HERasmX(IANRT > REFEFFA. ERasmXI(C(FIEEM (CvolatileM s ES=N3 1
. volatileisE(FTOTS LADEBEICEERZS X FE Ao

9.5.2 ik asm X
X

asm [ volatile ] ( PEITSTFTL—F
DA NS R
[ : AHFANSF
[ BESASZLXF] 1)

T ISToTL—t:

TEUITSHEDTFR FXFF
HAFRS R

[ [ E]l ] #ifg (E#E) , [ HOFNZRF] ...
ARAARF VR

[ [SomAn&]l ] #iFg (=) , [ ADFANZR] ..
BIRL R A

LORBE&, Et=IX.” memory” |, [ BELZI&] ...
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l'E_&II

BH
LiRasMX(IANRS S RZF DT ENTEF Y. CEEOEHL. HhsRasmXDANRS >

REUTHMAF, ESIAHFTEFT,
volatile}SE(E. asmXEITRICEWERANFELE I DuREEDH DRBILZ N (CTETE
ER
Tt ISToTL—MNMIT TS BDTFANFINTY, A2/I\ASEAR/ A
RS RZBRLUT, 7E2I57>TL— MO M=o 7BHRL. T+ SXFH%Z
7S A-REUVTHAUET ., HNARS Y REANARS Y RNEEHDANRS >
REWNDKSICERIRTEFET, 72T S572T L — MD%%([E%(CESRZ S5NE
ER
BHANZNEIARXYIDDYRI ST, HHFNSFIHEK GHlll 3 &R) =8
5. 7E2IS72TL— MO7E T SBIC R TENERSNDIEHGZI/HEE
9. URXNIETEBOEEA.
AT RNZNIAIREYIDDIRABTY s ABFNFZUFNIHRIGFRFER) 2[5, 7
T2 IS T — MOV T SHMBICKD TENSRENDIZHE. £od. Xz
¥5F9, URMNIZETEBLEE A
HEL AT T ST T L — M7 T SHmBIC K> THIEESNDI LS50
OAREXYDDURABRTY, "memory"ZiIBEULIEEE. BNARST D REANART >
RICEESNEANRS S RUSND AT EOESENIERN (CFHRAB S SNDOREEN DD
CEZEADIASICHSEFET,

F AT BB HIHY

H%0 PRE
m AS. ASXFERDAEUANRS > RZFFRI T D,
r APRSLZRIARS Y RZFHFE T B,
i EMEZEFE] 9D, BA 72 TILSRVRD RSN DN S/RVEES
sk C =T BN
0,1,2, -9 ANARS D RERAARS Y RICAICL P RAYZEIDEHTD &%

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

RILE&] 7E2ITSTUTL— MRTZOHRMNMEESNEANRST Y Ra%[>
SINILRIEULTERIDZENTE D,

f ADSULZRIANRS Y RZEFHEITD, ARS Y R(CEIDH TSN

L XS ([CFNERER DT —FZI&INT D

\/
\/

[

2D EDOFIRZIEE T D LS WBIRE"=rm0”). O>) A S (HMEFRIRALISE D THIFIZE
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RUFT, BRIBLZIUATDES DT,

i >r>m> TyFUTEIK

“#DNFDEIFUERXF(C LD TINTOFINER=ND L=, O/ SErhMEE

=NEEHFRUET,
HHEEHXF
{E8F F Hae
= ARS S RICEZFAHDIHEITD.
+ ARG RICGEHAFH. ESIAFEEZITD,
& ANARS D REBHARS Y RICERBLZSAIZEDHTS,
% CDARS Y RERDARS Y RNANBRXUETHDICERIBET
B, CNICELD T, £2TCOFEBIEITIEHD IR MHRERNEG
SICO)IASIE2DDART Y REANBR D ENTE S,
# RDANEFTTCDIRTOF = HWIAT S,
* RONFEERT B,
i
#tdefine FIVE 5
int main(void)
{
int in=10, out;

asm (“Idl.sx %%sb0, %1¥n¥t”
“adds. w. zx %0, %2, %%sb0¥n¥t”
© "=r" (out) /* Constraint “r” */

»'m”(in), "i"(FIVE)  /* Constraint "m”, ”

. ys50”
)
printf (“out=%d¥n”, out);

-y

9.5.3 4ABERE

EX
B=7F asm (Name)

B L

72 ISO- R THEAY IRREERRERETCEET,
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9.5.4

9.6

9.6.1

FOE SHEMAKCRHIDIMEE

(CEHUIZESFTI. Nameld, 77> T>50— RROBEBEELE. EHEOXFS
t“g—o

ERER

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

o MRaSMXDBEEL PIAIBETETDDEFANS LAY RITNULLZRE, NI K
IWRRAOLZRE . RINAZTYIALZRIDHTY .

o MEEROEMEIZI7E>TS57> 7L — MRICEFEE LRAITNERDFEA. HhdkasmX
DARS Y RICHEET D LFTEFEA

o “br{cf].*.[bp]” (“*"(F"I". "w". "d". "S"DVNFTNM)ERTDASANRS > REUTIEES
Nrzdisp(CIFHIIXF"1"Z18E UIRTNIEIRDFE A,

o Ihm.*. shm.*(“*"(Z"b". "h". "W". "I"DW\TNM)EFHDHMANRS > RICIFHIFISZF"
r"MVi"Z18TE LIRTNEIR D FE A

o AN/HEHDARSZ ROKITIEE SN DEMEN-214748364815214748364 7 DEEH (CUX
FESRNESE, ZOARSY RCEFHFIXFT". FelE. "mMHEELRITNERDFE
Ao

o asmMX DA CRUE ISR BIFFBATEEzEA.

o 72T SFITL— MDOWBIBEDESH. AN/BHNARS> ROEFEIATTHD
EE WEEFETDFRFRIE IS T7AILICHENENET,

« FAQ. FSQ. FMQ. FCQD K SIRMERBEZEN/ NI B s SN 7> TS5 L — b
THHEEIND LS. HidkasmX (EHATEFE A,

« BEBEH. LZRXYZEH. BMBERIAD/BENARS Y ROKICOHEETEFET,

e I=EA]
C SEICHY 3RS

_AtomiciZfhiF(IFIATEEE A
CX_LIMITED_RANGEYZO(FERENE T,

FENV_ACCESS. 5 KU FP_CONTRACTYZO(FIEBREENET .
ROCAVAEFERT HEE, -pthreadF15E L TS,

<stdatomic.h>. <threads.h>
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o DUTFDGCISRERE(FFIATE XA

BB/ SAYDIAES (AIERETID/ISATEUTEET DEHDRHSES)

GCCRENDIERENE,

TR hENTzEEER

AERASZ T« —)L B EUTHRDOO—DILIBISEHK
XEDKDSRET«—)LRIFGNU C E— RTERS0EULTIRONEIH . GCCLIFFER
NFEI,

- BEELTDOINIL

9.6.2 C++S:EICRYI 3 EREH
s BEINIEHA XOMBIFEHERSIFIATETER A,

o CH+RESATSUDFRFIACDVTIE, 9.3.228BLTIZE0),
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10.1

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

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

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

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

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

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

10.2.1 Fortran FHEODNEES > RIVEA

(1) FHEOBESANILEFERTIEE
Fortran 2003 85{11kD [CEDHEEHA] TFROBESNILEERTDEE, Fortra
nJ0O0 S ADFHEE BEESNILERIUXFIIONEBS 2 MRILVAICIRDET ., 372D
5. 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

- 121 -




LOGICAL(KIND=8) long. long int, long long.
F7zl&, long long int

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

int

10.3.2 Fortran DE#BY /1EF=#HE

B Fortran®2! C/C++DE

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

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

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

Gt COMPLEX float __complex__ (*3)

COMPLEX(KIND=4) float ___complex__

COMPLEX*8

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

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

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

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

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

(1) %BA

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

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

]l
Fortran704'5.4

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

END TYPE STR_TYPE

S2

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

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

P=C_LOC (F_STR)
CALL FUNC(P)

| #5589 2RERERICBINDEEZI5%E

1SO_C_BINDING

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

cInysA

struct str_type {
double s1, s2;

} *c_str;

void func(struct str_type #xx) {

c_str = *x;

// Fortrant#EE ¥ HIBERESR

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

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

o AEABEEHD, EFRFEESOREE BERIEETETEEA.

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

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

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

TYPE(C_PTR) :: P

CALL FUNC(P) | CRIZDBI%ITH L

cInysA

int *a;

void func(int #kp) {

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

CafERLET.
%

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

N_ADDR = G_LOC(N)

I ZHNDCT KL RADEE

(3) CRA>HDILE

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

5. TNLUMISEZRANUET,

#1
Fortran7a4'S .4

MODULE MOD
USE, INTRINSIC :: I1SO_C_BINDING

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

END MODULE

PROGRAM MAIN

USE MOD

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

END IF

END

| CRAZMDBEETH L

I #H:A#AF#%C_ASSOCIATEDIZ.

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

(opnly 5 W N
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int x, y;

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

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

]l
Fortrann4'S5 L

MODULE MOD
USE, INTRINSIC :: ISO_C_BINDING

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

PROGRAM MAIN

USE MOD

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

END

cIngsA

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

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

W OIDEAMUMETHDEE. CTOTSLONEMEEZEDEREBETETET ., Fk.

HBEITOY IORDIMESED D EE. CTOTSLDONSHEEEE DSk EEE TS

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

%

FortranR4'S5 .4

USE, INTRINSIC :: ISO_C_BINDING

COMMON /COM1/ F1, F2

COMMON /COM2/ F3

REAL (C_FLOAT) :: F1, F2, F3

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

congs.i

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

// @B ITOYIIZ—DFEFEHAEEZESINTILS
/) EE.CTOTSLDEHREEETES
float com2;

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

s BEYbhIa—ILRHBVEAIZERENZEATWNSCTOTS LAOEBERFEETEE
TA.

o AMERERHE, BFRPEZSOHEI OV I LBEREIHEETEREA.

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

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

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

#l e EEHE OFortranFHEDOEHL

M U (CRIER)

extern double func_();

double a;
a = func_Q; // FortranFEfDIEH L

O EN38 (FortranF#t)

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

END FUNCTION FUNC

Bl doubleZ!DC++REE % DIEH L

I Ul (Fortran3Eft)

REAL (KIND=8) A

A = CFUNC O I GBI DITH L

O ESN3A (C++BEER)
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extern “C” {

double cfunc_Q) ;
)
double cfunc_()

{

double a;

return a,

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

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

]! XEFEE DOFortranFHDEHL

I LRI (C++Ba2%)

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

};

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

MO N3] (FortranF#t)

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

END FUNCTION CHFUNC

XFHN &N T DIzsh D, C/C++BIEAITHERLE T, Ko, FortranDXFFI&
(FHIFD R XFZEFTIRNDT, C/C++EBAITHRIBEHIRT D & E(F1/ 1 hRaETI(C
BRUET.
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] XFROBE#HELTCCEAMETFUHT
ML Ul (Fortran3Efe)

SUBROUTINE SUB

CHARACTER*20 CFUNC, CH

INTEGER M

CH = CFUNC (M) I CEABDMES L

END SUBROUTINE SUB

MO ENDMA (CE)

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

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

{
strepy(a, “THIS IS C++. 7);

FortranF#tDEE15180d. C/C++BAEDEIFIECEADE T,

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

10.5 B# - FixEODOSIBDZITEL

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

(1) Fortran FEd VALUE B4 ZEBIERVE|EHEE T
S5IE LU TEIERDT RLAZELEFT . ERE. 1EERCHKALTHISELET.
1
I U (C++BI2R)
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extern "C” {

J

void cfunc ()

{
int a, b, ret;

b = 100;
ret = func_(&a, &b);

int func_(int *i, int *j);

/] BRIIEHIRALTEYT
// FortranFEDIEHE L

OSN3 (FortranF#t)

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

END FUNCTION FUNC

(2) Fortran F:M VALUE B4 &EHD518%=E T
EHOEZEEUET, TS BIECLUTELET,

%l
EIA (C++BEEN)

extern "C” |

J

void cfunc ()

{

int a, ret;

ret = func_(a, 100);

int func_(int i, int j);

// FortranFEDMESE L

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

END FUNCTION FUNC

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

SUBROUTINE SUB
INTEGER K, I, J

CALL C_FUNC(I, J)

END SUBROUTINE SUB

RITHDMAl (C++BIER)

extern "C” {

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

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

CALL C_FUNC(I, J)

END SUBROUTINE SUB

I VALUERIEZ457E

ZTERB Al (C++EEE%)

extern “C” {

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

// BIMEETRITERS

10.5.2 BEFER

10.5.2. 1 BERISEMET NS 512

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

NHOFET. ROSIEMEMENET,

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

ZTORAMEDER S (BEAL:/ (A )

s BIBNNFEDERTHDEE., TOEIHDRE(BAL/\A )

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

JZI2U. XFEIDREEUSMIO0

FEEDOBIENESNDIREGUATOESDTT,

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

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

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

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

£9,

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

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

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

10.7 RTRDOFEFEIA

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

BL1IE Avt—>

11.1 BAvE—>

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

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

Rl (FS): MEBERH: A vtE—IYFRX [ BV ]

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

inl: 12512 ER

par:  OpenMPilliFll{t - BENLE5{L

err: F(COpenMPIETRITIEERF DREIE
fIEER:

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

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

R
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11.1.2 AV E—>S—E

vec( 101): Vectorized loop.

IW—=TEEHIRT M UbENTz.

vec( 102): Partially vectorized loop.

IW=THEBRRT M UbENTz.

vec( 103): Unvectorized loop.

IW=THRT MUbEIEh > e,

vec( 107): Iteration count is too small.

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

vec( 108): Unvectorizable loop structure.

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

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

IW—T DR LD THERN, IL—T MR U ZFIH T 2EH I —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

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

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

double Complex d[n]

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

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

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

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

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

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

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

N NUERBIDIREFREFRD G B,

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

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

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

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

- 139 -



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 ITHTRBEIL TSR,

opt(1062): Too many data dependency problems.
F—IMKFNL T XD ICHTRBEUL TSR,

opt(1082): Backward transfers inhibit loop optimization.
WA AN D Iz HhEREL TSR0,

opt(1083): Last value of promoted scalar required.
VEZERINUE SN R D SELDORMENMREE CEIRVNVCHRBIL TSR0,

opt(1084): Branch out of the loop inhibits optimization.

=T NSO UMD IzshEBIE TSR0,
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opt(1097): This statement prevents loop optimization.
RE{bZAE T DX D DFRBILTE/RN,

opt(1108): Reduction function suppressed -- need associative transformatio

n.
-fassociative-math ' BN TH Dz, -fmatrix-multiply (C KB &E{LZEI1 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 DBIRFEDER - SBERICIKFEN S DOl S DERBEE L2V, 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. BENISHEDIERITNG DDA > SA VEBRATES RN DT,
opt(1395): Inner loop stripped and strip loop moved outside outer loop.
SMINL—T A NIy TIA Z> D% #ERA Uz,
opt(1408): Loop interchanged.
=T AR Iz,

opt(1409): Alternate code is generated.

- 142 -



11.2

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 . =RFidDveos/ W —
SEIRANEIICAAM=ILLTLIZE0,

Failed to load EXEC DATA (fixed): Error Message

EIT T 7 1 )LDFT —FRIBDFHHAH LKA UTz. VEXEURBDORIEEMENSDD. EfTH
DMMDVETOCZANGNIEZNEL T SEIN. T—FREBEOHA X ZBS LT ES
Lo 18P, 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. VERBFEATUEERITEDVEXEVUFEHZ(L/opt/nec/ve/bin/free -h TEUS
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
NTWBFAQZESIBL TLIEEL\, FRURITNE. AR—ZXDBBLEDELLES
(AW

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

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

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

ANYEITFALIV, FATIVERRAT BHEEZTV (5. VO ADBRT 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.o0 b.o -ftrace
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"undefined reference to '___vthr$_barrier'”’ &LV U HITS5S—M#4ET S,

-mparallel. F/z(d. -fopenmpZiIEELTYU>TILTLIZE0,

"undefined reference to '__vthr$_pcall_va” &S HITS5—h %84T 5,
-mparallel. F/z(d. -fopenmpZiEELTYU>ILTLIZE0,

“cannot find -lveproginf”, & U, “cannot find -lveperfcnt”&LVS5UV I TS5—H8
&£¥%.
nec-veperf/\w o - > X h—=)LENTULEB A. nec-veperf/\wo—%1 > X

—JLUTLESE0N,

VERITORTI7AILTHH LEREELIZLY,
[/opt/nec/ve/bin/nreadelf -h] [CEITT7AILZIEEULTEITLTLIZEV), [Machi
ne:] dfT(C INEC VE architecture] EHAESNTONIE. 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
..)

VE3RIFTDAT O I7AILTHAHLERERBLI=LY,
[/opt/nec/ve/bin/nreadelf -h] (CATZT ORI 7AILZIBELUTEITLUTLIZEN,
[Flags: ] DITICHAETN TV EIEDAIRDIEN' [0] THNIEVEIEITOATZT 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 g ¥ 5L, RITRBEMAREICRGS.
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 IBREIZRD ESLETS5—MFELT-,

/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—FH A XDKRENTAT S LEIAV IS ILLT=EEIZSIGSEGVT7R—MF 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)

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

Fortran7a4'SLEC/CH+TRYTSLDA 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,

SXI—XTHALTW =TI S LDETRITEVector EnginefIFIZEELT =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—DIC, REIS1GE ., '$' DRICHFDHIER., L—FUBBRTRIND, ChdlEfF

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

ZHAvE—IIC, E¥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 QLD R15FTar BERITESTLVS,
AZIASATZINATZ > T 7AILICHEESNTVDEREENHDET. AT
3> T7AILOFMICDWNT(E 1.5 I/ ASATZa>oigE] #8RULTES
LYo

A5 DIN—=23 0 FRERLT=L,
--versionzisEL T ZEU,

a.out->f00.s0->bar.so LWLV ESICEBRDIERERFREZSL IO SLEEINRTHEEIZ, L
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 Bz, cross linkerEEEIRDET . 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

RITEICERINTINS/—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,

RITHFIF 1 FSVIVOFATIIVRRODNBTHENENSITIS—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 IR 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 LRI L — R/ T HBE TR RSN A BN RAEBAIAELEL,
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—DILEREZERLTLVELDFEELLY,
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 TH0OEEBLT-LY,
-minit-stack=zeroZiEE LTI /1L, ETLTLESL, Kb sEZZEOD

D735 ETEBRTZEB TE DT ENHDFT . BENLREZHART DIEHICE
TO0SLAOEEEHRELFET,

BHEAF{E. OpenMP#REZFEAL-T NS 5 L%ERI{TLI-LE, "Unable to grow stack".
F1-lF, SIGSEGVTTOYSLARERT 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 5L, OpenMP#EEZERALI-TRAY S LERITLI-EE ALYFHRWDERK, 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—FRET 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)));

T0TSLORTIZENT, DEBRAVIH A XEFHRLIL,
WMEBIRZA W I A LEETU THRNEDONSIRWEHRRDAEEIHDEE A

123 093 LDF1—=2PJICEATBINSINS1—FT1 >0
TS LIZEDRBILAERESN-HERELI-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#BRRULTIZE0L,

RIMVEZRELI-ICEM D DL T | HREDMET 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#EEEFERAL-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

- 154 -



£128 bSIIZa-—-F+a4>0

P_NUM_THREADS=5TEhETh=E{TLI=#HE, OMP_NUM_THREADS=50[%54% 1 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

FTRACEDH AIZ, BRIS1LE., '$'DRIZBFDHHIN—FUBHBRTREND, ChinEEh?
N MUE. WHUEDZSHIC T2 )I\A SHYWER LIZIL—F>TY,

12.4 A1 AM=NICEATBI TN 2—FT1 >0
ELLA VAL TETLSEMNERERLIZLY,
--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—230DAIL15FAR—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—230DAVIM5%ET 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,

- 156 -



$£ 13 % VE1/VE3 OE#u%

%$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,

- 157 -



%135 VE1/VE3 OE#EMH

(2) SATSUDH—F/IR (H—FF BIEEIC2H)

VE1 VE3
-L TEESNLZT A LU KY (VE1 &[E%R)
-B TEE=NZT A LUK (VE1 &[E%R)

21572548 NCC_LIBRARY_PATH TIEES | (VE1 &FH)
N1 Lo kY

/opt/nec/ve/ncc/)\—=3 > &S/lib /opt/nec/ve3/ncc/)\—=3 > &FS/lib

IZIS7Z540 VE_LIBRARY_PATH TiSESMN | (VE1 £EH)

= Lo KUY
/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
-mabi=1 -mabi=2
-march=vel -march=ve3
-mfp16-format=none -mfp1l6-format=ieee

13.4 ¥REFENMNEROFIA

VE3 T HREFIHNHRZ2ERALEAT ST ORI 7AILEER URITCTEEF T, FHEE
FEINERZEERLUEAT ST O NI 7A)UIE VEL TIEERK. EITCEFEA.

13.4.1 ¥REZE)/NMNIK[OIER
AT EN R OER (F-mfpl6-format(C KD HREFEVNHRERDIEE L TOTS
LROHFBEEFEHNBRDERBETUTDLSCREDET,
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¥REFBHNA[D FREZE/ N RDAZ (-mfpl6-format)
R none ieee bfloat
ANV, (EFG VAN R L TGN
18] &R L binary16 bfloat16

13.4.2 binary16 & bfloat16 OREEY >
binary16&bfloatl6MAT T O NI 7AIVERIEU>OU. —DDATZT ORI 74
L. ET0710)b. BESATISUZRERTEEzH A

13.5 FEEHR
* VEITERVE3DEITI 7L 2RI TEFEA,
« VEITE¥RBEFSINERZERULEAT IO NI 7 AILDERK. RITETETEE A,

s VE1EVE3DATZ T ORI 7AILDRELRENSATISY, HESIJ3Y, 777
TINZERTETEA. FFRLEIDETDE I IRICLAITOIS—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

* VE3TVEIDERITI7AILaRTUIEEE, ELWL L -\ UBERZEHENDTETE A,
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$£148 |B/N\—>3>t0EHRICEHIDEESEE

(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++7O0SATYORCRODIS—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,
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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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fH# A O>TJ0F2L—>3>T7AI)L

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

AEITIISXS U —X@F > )+ S &Vector Enginel@ i > /A SOERIASINASAT
> 3>, BRTREZEOMIGICDVWTEHALET,

ANASATS3a>

SX>U—=X@Fa/)\ASDnA> )\« SAT> 3> &Vector Engine@l 1> /(=D
INASATS 3> OEEREZRUET . Vector Engined>/8ASHID 2L (FIETD

O IASHh RN EERUET,

B.1.1 2&AT>3>

SX>U—-X@AFIA>VINALS

Vector Engined>/\15

-Caopt -04
-Chopt -03
-Cvopt -02
-Csopt -02 —mno-vector
-Cvsafe -01
-Cssafe -01 -mno-vector
-Cnoopt -00
-Cdebug -00 g
-S -S
-NS AN}
-V --version
CE) N\==3>FRR&(CO2)A)LEZ CE) D2 IAILIB =TT (CI\—-=3 >
felrEI, RIRDIHTNET
-NV NG
-C -C
-Nc /AN
-cf xXF5 -cf=XF%
-clear -clear
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SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-continst | -Ncontinst NG
-dir { opt | noopt } NG
-fo3lib AN}
-fo0lib [{ dw | dW | ew | eW }] U
-0 T7INE -0 Fr1NE
-prelink NG
-size_t32 U
-size_t64 U

(CF) BE(C-size_t641BETEMELF T,
-syntax -fsyntax-only
-Nsyntax -fno-syntax-only
-to FrLorIE N
-verbose -v
-Nverbose /AN

B.1.2 mi#{t - XU MNUEAT >3 >

SX>U—-X@EFA>INALS

Vector Engined>/)\15

-Ochg -fassociative-math F7z(&.
-faggressive-associative-math
(G¥) -faggressive-associative-math
(&. -fassociative-math&k DL < &
BEEUERT,
-Onochg -fno-associative-math
-0div -freciprocal-math
-Onodiv -fho-reciprocal-math
-Oextendreorder -msched-interblock

-Oignore_volatile

-fignore-volatile

-Onoignore_volatile

-fno-ignore-volatile

-Omove

-fmove-loop-invariants-unsafe
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48 B SX U—XmIFI>)\A S DM

SXVU-=-X@Fa>I\(S5 Vector Engined>/\15
-Onomovediv -fmove-loop-invariants
-Onomove -fno-move-loop-invariants
-Ooverlap -fnamed-alias
-Onooverlap -fnamed-noalias
-Orestrict=arg -fargument-noalias
-Orestrict=this -fthis-pointer-noalias
-Orestrict=type -fstrict-aliasing
-Orestrict=no -fargument-alias

-fthis-pointer-alias
-fno-strict-aliasing

-Osafe_longjmp RU
-Onosafe_longjmp RU
-Ounroll -floop-unroll
-Ounroll=nlevel -floop-unroll

-floop-unroll-max-times=n
CE) 2DDAT> 3> ZRAKICIEELE Y,

-Onounroll -fno-loop-unroll
-alias { pointer | nopointer } AN

-alias { type | notype } AN

-alias { variable | novariable } AN

-dir { vec | novec } AN

-ipa -fipa

-Nipa -fno-ipa
-math,scalar -ffast-math
-math,vector NG
-math,nofast=H#EHKE AN

-math { inline | noinline } NG
-math,round=tonearest RU
-math,round=towardzero RU
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SXSVU—-X@EFI>INAS

Vector Engined>/\15

-math,round=upward RU
-math,round=downward U
-math,strict_prototype RU
-math,nostrict_prototype RU
-Nmath AN

-pvctl,altcode

-mvector-dependency-test
-mvector-loop-count-test
-mvector-shortloop-reduction

CE) 3DDAT>a>zREFICIEBELET,

-pvctl,altcode=dep

-mvector-dependency-test

-pvctl,altcode=nodep

-mno-vector-dependency-test

-pvctl,altcode=loopcnt

-mvector-loop-count-test

-pvctl,altcode=noloopcnt

-mno-vector-loop-count-test

-pvctl,altcode=shortloop

-mvector-shortloop-reduction

-pvctl,altcode=noshortloop

-mno-vector-shortloop-reduction

-pvctl,noaltcode

-mno-vector-dependency-test
-mno-vector-loop-count-test
-mno-vector-shortloop-reduction

CE) 3DDAT> 3> ZREKICIEELET.

-pvctl,assoc

-fassociative-math

-pvctl,noassoc

-fno-associative-math

-pvctl { assume | noassume 3}

AN,

-pvctl,collapse

-floop-collapse

-pvctl,nocollapse

-fno-loop-collapse

-pvctl { compress | nocompress } RU
-pvctl { conflict | noconflict } NG
-pvctl { delinearize | nodelinearize } NG
-pvctl,divioop NG

-pvctl,nodivioop

-mwork-vector-kind=none

-pvctl,expand=n

-floop-unroll-complete=n
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SXSVU—-X@EFI>INAS

Vector Engined>/\15

-pvctl,noexpand

-fno-loop-unroll-complete

-pvctl, listvec

-mlist-vector

-pvctl, nolistvec

-mno-list-vector

-pvctl,loopchg

-floop-interchange

-pvctl,noloopchg

-fno-loop-interchange

-pvctl,loopcnt=n

-floop-count=n

-pvctl,loop_eq

-freplace-loop-equation

-pvctl,noloop_eq

-fno-replace-loop-equation

-pvctl,Istval

AN

-pvctl,nolstval

AN

-pvctl,matmul

-fmatrix-multiply

-pvctl,nomatmul

-fno-matrix-multiply

-pvctl { neighbors | noneighbors } RU
-pvctl,nodep -fivdep
-pvct,on_adb AN

-pvctl,outerunroll=n

-fouterloop-unroll
-fouterloop-unroll-max-times=n
CE) 2DDAT> 3> ZREKFICIEELET .

-pvctl,outerunroll_lim=n AN
-pvctl, replace_induction AN
-pvctl,noreplace_induction AN
-pvctl,split -floop-split

-pvctl,nosplit

-fno-loop-split

-pvctl { vchg | novchg }

/AN

-pvctl,vecthreshold=n

-mvector-threshold=n

-pvctl,verrchk

-mvector-intrinsic-check

-pvctl,noverrchk

-mno-vector-intrinsic-check

-pvctl { vichk | novichk }

/AN

-pvctl,vregs=n

/AN
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f4#% B SX > U—XmFO>)\+A S DG

B.1.3

B.1.4

SXSVU—-X@EFI>INAS

Vector Engined>/\15

-pvctl,vwork={hybrid|stack|static} RU
-pvctl,vworksz=n RU
-struct,loop=n RU
-V -mvector
-Nv -mno-vector
-xint -mno-vector-iteration
-Nxint -mvector-iteration
1OSAVEBRAATSa>

SXSVU—-X@AFIA>INAS Vector Engined> /N1 S
~-dir { inline | noinline } AN
-pi,auto -finline-functions
-pi,copy_arg -finline-copy-arguments
-pi,nocopy_arg -fno-inline-copy-arguments
-pi,directory=7rL2r)E AN
-pifile=Zr7/L & AW
-pi,func_size=n N
-pi,inline -finline
-pi,noinline -fno-inline
-pi,max_depth=n -finline-max-depth=n
-pi,max_size=n -finline-max-function-size=n
-pi,search_all RU
-pi,times=n -finline-max-times=n
WHIEAT >3 >

SXSU—-X@AFIA>INAS

Vector Engined>/\15

-dir { par | nopar }

/AN
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48 B SX U—XmIFI>)\A S DM

SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-Pauto -mparallel
-Pmulti AN
-Popenmp -fopenmp
-Pstack AN
-pvctl,for[=n] RU

CE) MIUEDRT= a1 —ILIE,
-mschedule-static/a E CHIEITE =
9, [3.3 WHHEAT>a> ] #SRUL

TLIZ&EN,
-pvctl,by=m RU
GE) MWIUED AT 1 —)LIE,
-mschedule-static’x E THIIHITEE
9, 3.3 WHHbAT>a> ] #8BL
TLIZ&EN,
-pvctl,inner -mparallel-innerloop

-pvctl,noinner

-mno-parallel-innerloop

-pvctl,outerstrip

-mparallel-outerloop-strip-mine

-pvctl,noouterstrip

-mno-parallel-outerloop-strip-mine

-pvctl,parcase

-mparallel-sections

-pvctl,noparcase

-mno-parallel-sections

-pvctl,parthreshold=n

-mparallel-threshold=n

-pvctl,noparthreshold

-mno-parallel-threshold

-pvctl,res={ whole | parunit | no } AN
-reserve=n AN
d—R&ERAT>a>
SXSU—-X@Fa>IN1S Vector Engined>/)\15
-mask { nosetall | setall | setmain } RU
-mask { flovf | flunf | fxovf | inv | NG

inexact | zdiv }

(E) F1TRDRIZZEZIVE_FPE_ENABLE
THIHCTEFY, 1.8 HEMI] =25
BBLUTLSEE0L,
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B.1.6

SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-stkchk | -Nstkchk RU
-sx9 | -sxace RU
SEMAERBHATS 3>
SXVU-=-X@Fa>I\(S5 Vector Engined>/)\15

-Xa AN
-Xc AN,
-Xkr AN,
-Xp RU
-Xs AN,
-K { align8 | noalign8 } RU
-K { complex | nocomplex } RU
-Kcompound_literals RU
-Knocompound_literals AN
-Kconst_string_ literals N
-Knoconst_string_literals N
-K { designators | nodesignators } ANV,

-Kexceptions

-fexceptions
() BIETHMTY,

-Knoexceptions
(¥) EETHEMTY,

-fno-exceptions

-K { gcc | nogcc }

-std=keyword

-Kgnu89_.inline -fgnu89-inline
-Knognu89_.inline AN
-Kmultibyte_chars AN
-Knomultibyte_chars AN
-Knew_for_init -ffor-scope

-Kold_for_init

-fno-for-scope
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B.1.7

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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f4#% B SX > U—XmFO>)\+A S DG

B.1.8

B.1.9

SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-ftrace -ftrace
-ftrace { simple | demangled } RU
-Nftrace -no-ftrace
-p -p
-Np AN
FINVIAT>3>
SXSU-=-X@mFa>I\(S Vector Engined>/\15
-dir { debug | nodebug } RU
-9 -g
-gv RU
-Ng -go0
-init,stack={ zero | nan | OxXXXX } -minit-stack={ zero | shan | shanf |
OXXXXX }
-traceback -traceback
-traceback { simple | demangled } 2L
-Ntraceback /AN,
JuJotyBATSa>

SXSU—-XmiFa>I\(S5

Vector Engined> /(15

-Dname[ =def] -Dname[=def]
-E -E

-EP 2L

-H -H

IF L ORE I7sLOME
-K gcc_predefines AN

(E) ¥YOOEBETER=NK T,

-K nogcc_predefines

AN

-Kkeep_comments

-C
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SXVU-=-X@Fa>I\(S5 Vector Engined>/\15
-Knokeep_comments RU
-Kkeep_line_dirs RU
-Knokeep_line_dirs RU
-Knew_preprocessing RU
-Kold_preprocessing -traditional-cpp

(%) -ELEFICIEEITDRENSHDET.

-Kvariadic_macros AN,
-Knovariadic_macros AN,

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

-dI -dI

-dM -dM

-dN -dN

B.1.100URX MHEAAT >3 >

SXSVU—-X@AFI>INAS Vector Engined> /(15
-Rappend -report-append-mode
-Rnoappend 2L
-Rdiaglist -report-diagnostics
-Rnodiaglist U
-Rfile={ Z7r7/% | stdout } -report-file={ Z77/L% | stdout }
-Rfmtlist -report-format
-Rnofmtlist AN
-Robjlist -assembly-list
-Rnoobjlist RU
-R { summary | nosummary } 2L
-Rsystem_header -fdiag-system-header
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SXSVU—-X@EFI>INAS

Vector Engined>/\1S

-R { transform | notransform } RU
B.1.11XAvE—AT7>3>
SXVU-=-X@Fa>I\(S5 Vector Engined>/)\15
-0 { fullmsg | infomsg | nomsg } RU

-pi { fullmsg | infomsg | nomsg }

-fdiag-inline={2 | 1|0}

-pvctl { fullmsg | infomsg | nomsg }

-fdiag-parallel={ 2| 1] 0}
-fdiag-vector={ 2| 1|0}

-wall -Wall
-wno_unset_use AN,
-wnone -w
-wfatal=n 2L
-woff=n 2L
-wlongjmp U
B.1.127€>JSAT>3>
SXSU—-X@Fa>I\1S Vector Engined>/\15
-Wa,” 77325 -Wa,” 17325
B.1.13U>hATS3>
SXVU-=X@Fa>I\(S5 Vector Engined> /N1 5
-G 2L
-LFrLOrIE -LFrLOrE
-S54 -lZ775E
WL, F T2 B WL, F T3 B
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B.1.1457«1 LI NUAT>3>

B.2

B.3

B.4

SXSU-=X@mi3a>I\(5 Vector Engined>/)\15
YI, 7rLOr)E AN
YL, 7rLOrE AN
-YS, 7rLOrIE AN
-Ya, 7rL ORI E AN
Y, 7L ORI E AN
Y, 7rLOrE AN
-Ys, 7L OrE U
Yt, 7L OrE AN
a>)\1 SHExRIT

SX=U—Xm@+a> )15 &EVector Engine@idD > )\ SDIERITOMIGERE [C.3 O
DI SIBRIT] ZSBUTLESV,. SX2U—=Xnl+> )\« SDIiER1T%& Vector Engin
eMmFDAI\AS(CEMI DY —I)ILZHABLTVET, FlllE [{9ix C 2 /A S1RIT
Ziy—)L] ZBRUTIZS0,

RIGZEE
SX2U—=X@EF A2 /A SOEBRETIFICSRINIRELHNE (FEFRAZFDMHEEZ B DVe
ctor EnginemlF 1>/ \A SORIBEEHZUTICRUE T,

SXSU—-X@mFa>I\15 Vector Engined> /NS5
C_PROGINF VE_PROGINF
C_TRACEBACK VE_TRACEBACK
WIBRTERR

SX2U—=X@F > )1 SDILIBRTESR & Vector Engine@lF 1>/ 1 SDIAIRRTEZ DX
IERZUTFICRUET
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B.4.1 &

B

SX>VU—Xmi

aVNA35

Vector Engine

AIRAL5

b1 X

FSAX

~

~

B X

FIAA

~

~

_Bool

4

4

1

bool

4

1

char

signed char
unsigned

char

short
short int
unsigned
short
unsigined
short int

int

unsigned

int

long

long int
unsigned

long

unsigned
long int

long long
long long

int

unsigned
long long
unsigned
long long

int

float

double

long

double

16

16

16

16
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SX>U—XmlF Vector Engine
R4, a>I145 PG &)
i .8 PSAA b B4 X PSAAT b

float 8 4 8 4
_Complex
double 16 8 16 8
_Complex
long 32 16 32 16
double
_Complex
float 4 4 N NG
_Imaginary
double 8 8 NG AN
_Imaginary
long 16 16 NG AN}
double
_Imaginary
RA A 8 8 8 8
enum 4 4 4 4
Acol2Y (*1) (*2) (*1) (*3)
BisRE (*4) (*5) (*4) (*5)
HAAE
IS RE
EvhJas— | 4(*6) 4 (*6) (*7) (*7)
JLR

(*1) BHIDERY A XXBLHDER.
(*2) char BLDECH|D8F 16 /A b, char 22 DEHILSMIEHIBRD TS A A hER U,
(*3) BANEZRDTSA A hERAU,
(*4) T=IAIDYA XDEFHEICT —F A )\DT S A2 hDTzHDWRHD T A X
ZMBEUME, 22U, RGO ESE. RBOEEREID 2% <.

(*5) T=IAUINDT A A bIAXDEKREN. 4 )1 hORENHDIE,

(*6) int B(CHHEHT D,
(*7) Ev bT 1 —ILROB A0S A A MMIEEEOHARID)L—ILICHED,
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B.4.2 ERKEHANIO

BFDSX2 U —-X@ a2 )\ 1 SOEEBHNI0O(E. Vector Enginef@lF 1>/ S T(&
EEZINFEEA

4Rl

__ BUILTIN_ABS

_C99

_C99_COMPLEX
_C99LIB
_EXCEPTION_ENABLE
_FLOATO

_LONG64

_RESTRICT
_SIGNED_CHAR
_SIZE_T64

_ STDC_NO_THREADS_ _
SX

_SX
__SXCXX_EXTENSIONS
__ SXCXX_REVISION
_VECLIB
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C.1

T8 C >\ SHERT

AKEIT(Fsxf90/sxf03/sxcc/sxc++DA>)\A1 S5
TICERI DY —)LICDWLWTERBALE T,

ncdirconv

av R4
ncdirconv

g

J——

MT

ncdirconv [F 72321 [F714/)L | TaL2R]...

g&

BR

fFi% C O /)\ASHERTERY —)L

=Y —)

Znfort/ncc/nc++D 1> ) A S8R

V=T 7 A )UICEFENDsxfO0/sxf03/sxcc/sxc++D > ) A Si87/~{T%&nfort/ncc/nc
++DINA SI/RITICERUET, VAT 7AILOMDICT« LT NUZIBET

BZET, TDT A LI NIDRDISBRFERF DT 7 I EaF ESHTERTEET,

.¢ .i .h .C .cc .cpp .cp .cxx .c++ .ii .H .hh .hpp
.hp .hxx .h++ .tcc .F .FOR .FIN .FPP _.F90 .F95 .F03 .f
for .ftn .fpp .f90 .f95 .f03 .i90

ZFID I 7 A)UX [ Z7r/LE&.bak] EUTIRFSNEY .
sxf90/sxf03/sxcc/sxc++DIERITIEA TSI > DIEE(CK D, BIaEEXRLED., HiBR

LIZDTEET,

FFav
FFTars EiEA

-a, --append sxf90/sxf03/sxcc/sxc++D A )\ A SIERITEHIBRE T (C.
nfort/ncc/nc++D > \A SIERITZIEMUE T,

-d, --delete sxf90/sxf03/sxcc/sxc++ DA ) \A SIERITICHIET D
nfort/ncc/nc++ M2/ A SIERITHNEVGS.
sxf90/sxf03/sxcc/sxc++D A )\A SIERITEHIBRUE T .

-f, --force ANT7AIVDIRFZ2F TV I UERE A

-h, --help RO ROFMBAREEZHEHDUTETUET,

-0 77 1/ILE, HHT7AIBEEBELET, ANT7AILz8BEIEELIEE

--output Zr7/L %

-p, --preserve

& FE TALORMIEREELZEE, COBEFEREN
ECIN

sxf90/sxf03/sxcc/sxc++ DA ) \A SIRITICHIET S
nfort/ncc/nc++M > ) A SIERITHNEVSS.
sxf90/sxf03/sxcc/sxc++ MDA > )1 SERITZHIBR UE L A
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1% C O/ \A SHERTERY —IL

C.2

AT arvs EtEA
(BEEDEIF)
-q, -quiet J2I\ASERTOEBRICEAT AV E—EH O UFEEA.
-I, --recursive T4 LORNJERBICIEELREESE, BIFT0 LI NUEBIRH
(CEBUET. T4LOMNIDI DRIV O OEEBUE
g_o
-v, --version =23 ERZEHD U TR TUET,

HAAyE—
ERTEE UIESEonfort/ncc/nc++ TIERTHFRYR— hDIFE, EETS—H
HITROEER DA VE—2HDUET,

F7AINE: line IT&E Avt—o

TJr7AIV&  ART7AIL&A

TES : BRI D 7 A IILDITES

Aytz—=

e converted "SXF#ERIT to "VEA#E AT (Converted|Substitute)
OA)I\ASHERITEERUIZC EZ2RUET . SXEVEDT /A SIERITHEIZFDHEEE
ZRDIZA. "Converted" BN ENET . TRCAUTEIRWOD, (XEEFDHEREZE
DIF&(E"Substitute"NMHHENZET,

o "SXA#E7T is not supported [(Remained| Removed/Obsolescent)]
sxf90/sxf03/sxcc/sxc++D A )41 SIERITHVETIIHR— MU TULWVRWS EERUE
9. IREEFEDI /A SIBRITE"Remained" i EHENE T, BR— NFEDR
W) S#ER1T(E. "Removed/Obsolescent" M ENE T,

RAME
INRTOERHCHEINUTZEE(F0ER L. TS —MRELZESFOLNZRULET,
FEEHR

AOV> RHMEERADO—RK I 71L& /tmpTERR LET . CO—KI7 L. OANY>R
BT (CEEBNICHIBRENE T, —RI7ILZIER T D7« LU KU RIBZHTMP
DIRTEE CEZEY,

=K

BRITERY —)LOFERfIERUET. CCTE RIEBZHPATHIC/opt/nec/ve/binh%ENN
SNTWWBCEZRIIREUVET,

- 180 -



48 C O/ A SHERITERY —)L

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 itk
alias (Removed/Obsolescent)
alloc_on_vreg(identifier, n) vreg(identifier)
altcode dependency_test

loop_count_test
shortloop_reduction

altcode=dep dependency_test
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SXPY—XEItav 45 g
altcode=loopcnt loop_count_test
altcode=nodep nodependency_test
altcode=noshort noshortloop_reduction

altcode=short

noaltcode

assoc

noassoc
assume
noassume
atomic

cncall
collapse
compress
nocompress
concur
concur(by=m)
concur(for=n)
noconcur
data_prefetch
delinearize

nodelinearize

shortloop_reduction

nodependency_test
noloop_count_test
noshort_loop_reduction

assoc

noassoc

assume

noassume

atomic

cncall

collapse
(Removed/Obsolescent)
(Removed/Obsolescent)
concurrent
concurrent schedule(dynamic, m)
concurrent
noconcurrent
(Removed/Obsolescent)
(Removed/Obsolescent)

(Removed/Obsolescent)

divioop vwork

nodivioop novwork

expand unroll_complete
expand=n (Removed/Obsolescent)
noexpand nounroll

gthreorder gather_reorder
nogthreorder (Removed/Obsolescent)
iexpand(function) inline
noiexpand(function) noinline
inline(function) inline
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SX2 ) —XMtav 15

inline(function) complete
noinline(function)
inner

noinner

listvec

nolistvec
loop_eq
noloop_eq
loopchg
noloopchg
loopcnt=n

Istval

nolstval

move

nomove
nomovediv
neighbors
noneighbors
nexpand
noconflict(identifier)
nodep
on_adb(identifier)
outerunroll=n
noouterunroll
overlap
nooverlap
parallel for
parallel for private(identifier)
parallel sections
section
select(keyword)
shape

shortloop

itk
inline_complete
noinline
inner
noinner
list_vector

nolist_vector
(Removed/Obsolescent)
(Removed/Obsolescent)
interchange
nointerchange
loop_count(n)

Istval

nolstval

move_unsafe

nomove

move
(Removed/Obsolescent)
(Removed/Obsolescent)
inline_complete
(Removed/Obsolescent)
ivdep
(Removed/Obsolescent)
outerloop_unrolli(n)
noouterloop_unroll
(Removed/Obsolescent)
(Removed/Obsolescent)
parallel for

Parallel for private(identifier)
(Removed/Obsolescent)
(Removed/Obsolescent)
(Remained)
(Removed/Obsolescent)

shortloop
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SX2 ) —XMtav 15

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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fJi% D &h0 - ZEEFH

{I8 D BN - BEFFH

HIAR(BE290R. 2022F11AFIT)NSOEHAFTIUTDESDTT,

o 1.2 O2I)IASDIEEE ] ([CHBEFINNRRZERUITBEDT ) A SDIEEZIE
pmuERLIE.

« VE3H7R— MW T1.6 #includeTERDIAFZFND I 7 MILOY—F | OFRAZEEELUE
Lz

o VE3H/R— MW 1.7 SATSUDOY—F] OHAZZEELF L.
o [3.2 &8t - R NUEATZ 3> ] (C-mvector-neighborsdiiBAZIENNUE LTz,
e [3.4 A>2SAEMATS 3> ] D -fnline-abort-at-error OFBAZEZEELF U,
e [3.5 O—RERATZ 3> ] ([CROOAZINASATS 3> OFAZEENMLE U,

- -mabi=version

- -march=type

- -mfpl6-format=type
o [2B4E 12 ) A S>18R17] (Cneighbors®DiiBAZEEINMNULE LTz,
« [9.2.4 ERFHA~NOO] (CUTOERFHVODRPZEMLE U,

- __VE_ARCH_1__. _ VE_ARCH_3__

- _ _FP16_FORMAT__. _ FP16_IEEE. _ FP16_BFLOAT

e [9.2.5 YUO(C/C++>RFTINYVH)] ([C. AT LAY ERDIAAIZESERIN
ZYOODGBAZBIMUE U,

o [56513& VE1/VE3DEH#4] (CVE1EVE3DEHMEDFRMAZEMUE U,
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#pragma

@file-name................

1) NS
1% NS L

2 )\ MRS SRR
2 )\ hFSTRUERBEE

4 ERREEREE
4 (EREEIFEN R B
4 )\ NS EREE
4 )\A MESIRURRERE

8 )\A hFSfTEEREE
8 )\A hRFSTR LERELEY

advance_gather
always_inline

-assembly-list

R

#
.................................. 42
.................................. 17
................................ 108

1
.................................. 91
.................................. 91

2
.................................. 91
.................................. 92

4
.................................. 96
.................................. 94
.................................. 92
.................................. 92

8
.................................. 92
.................................. 92

A
.................................. 42
............................ 42, 59
.................................. 36
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= 1= 0o 42
= 111U [ 42
= 10 1 1 o 42
B
S - 38
-Bdynamic ... 37
SBStatiC v 37
C
T 16
O 34
CHHEES AT T i 104
CAHHBIEIE e 117
ot 16
ol (<t | 16
(ol o= | 42
COllaPSE v 42
{000 1 1 | = | 42
D
D 35
SAD 34
dependency_test.....ccocviiiiiiiiiiiiiii 43
o | R 34
M 34
AN 35
AOUDIE .. 93
double _Complex.....cocviiiiiiiiiii 95
E
S 35
L= 1510 96
ext_vector_type ... 106



F
-faggressive-associative-math ....................... 18
-fargument-alias .........cocoiiiiiiii 17
-fargument-noalias........ccceiiiiiiiiiii 17
-fassociative-math.........cooovviiiin, 18
-fcheck-noexcept-violation..........coovvveiiiinnns 18
-fcse-after-vectorization ..., 18
-fdefer-inline-template-instantiation ............... 31
-fdiag-inline.....cooviiiii 33
-fdiag-parallel ..o 33
-fdiag-system-header ..........cccoviiiiiiiiiininnns 33
-fdiag-VeCtor...cvvi i 33
-fEXCEPLIONS ... i 31
-fext-numeric-literals .........coooviiiiiiinn, 31
-ffast-math ... 18
-ffast-math-check...........c.oovviiii, 18
~ffOr=-SCOPE vt 31
-fgNU89-iNline....cvvviii 30
-fignore-induction-variable-overflow ............... 18
-fignore-volatile ........ccoiiiiii 18
-fimplicit-include ... 31
-finline o 26
-finline-abort-at-error ..........coooiiiiiin, 26
-finline-copy-arguments .........ccoovivviieneieninnns 26
-finline-directory ......coviiiiiiiic 26
finline-file.....coooiiiii 27
-finline-functions ........cccovviiiii 27
-finline-max-depth .......ccooiiiii 27
-finline-max-function-size..............ccooevininnnnn 27
-finline-max-times.........cocovviiii 27
-finline-suppress-diagnostics ...........c.cceiennnes 27
-finstrument-functions ... 28
SIVAED e 18
-fivdep-omp-worksharing-loop..............c.c...t. 18
L0 = | PP 93
float _ComPpleX......vvviiiiiiiiiiee e 94
-floOP-COIlAPSE . .vveeeeeeeeie e 19
-flOOP-COUNT .vveii e 19
-flooP-fUSION ... 19
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x 5l
-floop-interchange ..........cccoviiiiiiiiiinens 19
-floop-normalize.........ccooiiiiii 19
=flOOP-SPIit .. 19
-floop-Strip-Mine .....ccoviiii e 19
-floop-unroll......coooiiiii 19
-floop-unroll-complete..........cccoevviiiiiiiinnnnn. 19
-floop-unroll-max-times..........cccooviiiiiinnnnnn. 20
-fmatrix-multiply ... 20
-fmove-loop-invariants ...........cooiiiiiiiininenns 20
-fmove-loop-invariants-if ............coeiiiiiinenns 20
-fmove-loop-invariants-unsafe ...................... 20
-fmove-nested-loop-invariants-outer.............. 20
-fnaked-ivdep......ccooiiiiiii 20
-framed-alias..........occoviiiiii 20
-framed-noalias ............ocoviiviiiii 20
-fno-allow-keyword-macros ..........c.ccovveinnenns 30
-fno-ext-numeric-literals............ccoceviinnin, 31
-fho-inline-directory ........cocoiviiiiiiiiiiens 26
-fno-inline-file ..o 27
SfOPENMP v 25
-fopenmMp-tooIlS....cccoiiiii 25
forced_collapse ....covvvviiiiiiiii 43
-fouterloop-unroll ..o 20
-fouterloop-unroll-max-size..........ccccovveiinnenns 21
-fouterloop-unroll-max-times ............coceviinnns 21
DI et 28
APIC e 28
-fprecise-math ... 21
-freciprocal-math..........c.oo 21
-freplace-loop-equation ..., 21
-frestrict oo, 30, 31
S e 31
-fsigned-char .......ccooviiiiiii 30
-fstrict-aliasing .....ccovvviiiiii 21
-fsyntax-only ... 16
-ftemplate-depth ... 32
-fthis-pointer-alias ..........ccoiviiiiiins 21
-fthis-pointer-noalias...........ccocooiiiiiiiiiinenns 22
Sfrace. 28
-funsigned-char.........cccoiviiiiii e 30



x 5l
G
e PPN 29
gather_reorder .....cccooiiiiiiiiiiiiiii 43
H
SH o 35
——helD 38
HOME ... 9
I
e P PP PPRPRS 35
e PP TRRPPPPIRt 35
SINCIUAE. e 35
NNt 43, 59
inline_complete.......cooeviiiiiiiiiiiee, 43, 59
[ 0] =] o PP 43
N 92
interchange ......cooovvviiiii 43
SISYSIOOL. e 35
SISy S M 35
VAP i 44
L
e PP PP PPRPRN 37
e PP PPRPRN 37
DCH4 e 104
1T V=1 o] 44
(o] 3 o PP PRPRI 92
long double .....cvviniiii 94
long double _CompleX .....coooveiiiiiiiiiiiieeenes 96
[ONG IONG cenieiei e 92
[oTo] o PP 68
[0OP_COUNE 1.vviiii i 44
loop_count_test .....ccevviiiiiiiiiiic e 44
ISEVALL e 44
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M
M 35
-mvector-neighbors ........ccooviiciiiiie 24
“MADT e 28
“MAFCH L 28
-mconditional-index-test...........ccoeiiiiiiinenns 22
-mcreate-threads-at-startup ..............ccceeeeees 25
“MD 35
M 36
-mfpl6-format........ccoiiiiiiiiii 28
-mgenerate-il-file .......ooviiiiii 27
=MINIE-Stack ..o 29
“MISE-VECLOr .o 22
11110 44
MOVE_UNSAfE ettt 44
SMP 36
-mparallel ... 25
-mparallel-innerloop......ccoiiiiiiiii 25
-mparallel-omp-routine .........ccocveviiiiiiennnn. 25
-mparallel-outerloop-strip-mine.................c... 25
-mparallel-sections .........coceviiiiiiii e 26
-mparallel-threshold..........c.ccocooiiiiiiiiiinienns 26
-mread-il-file.......cooiii 27
“MIFETAIN L 22
“MSChE ..o 22
-mschedule-chunk-size...........cccoooiiiiiiienns 26
-mschedule-dynamic.........cocovviiiiiiniininenns 26
-mschedule-runtime..........cooviiiiiiiinieens 26
-mschedule-statiC........cooveiiiiiiiiens 26
ST 36
SMVECEOLN vviiiiii 23
-mvector-advance-gather............cocooiiiinenns 23
-mvector-advance-gather-limit...................... 23
-mvector-assignment-threshold..................... 23
-mvector-dependency-test..........cooeveiiiiiinnnns 23
-mvector-floating-divide-instruction ............... 23
-MVECEOr-fMa ..o 23
-mvector-intrinsic-check .............ccooveviiiiiinnns 23
-mvector-iteration ..........cocvviiiiii 23



-mvector-iteration-unsafe...........c.coeiiiiiinns 23
-mvector-loop-count-test ...........cooiiiiiiinnns 24
-mvector-low-precise-divide-function.............. 24
-mvector-merge-conditional ............c..oeeennnts 24
-mvector-packed ........cccooviiiiiiiii 24
-mvector-power-to-explog ......c.cooviviiiiiinnnnnnn. 24
-mvector-power-to-sqrt .......cocevvviiiiiiienenannns 24
-mvector-reduction.........cooeiiii i 24
-mvector-shortloop-reduction .............cceevneees 24
-mvector-sqgrt-instruction ............ccooveiiiiiinns 25
-mvector-threshold............coooviiiiiiiiiins 25
-mwork-vector-kind ............cooiiiiinnnn, 25, 51
N
NCC_COMPILER_PATH ...oiiiiiiiiiiiene e 9
NCC_INCLUDE_PATH ...t 9
NCC_LIBRARY_PATH ..ot 9
NCC_PROGRAM_PATH ..ot 10
NEC Compat C++ZES A TS ooiiivinnnnn.n. 104
NEIGNDOIS . v 44
noadvance_gather.......cocvcvviiiiiiiiiniiiias 42
0= 7] o o 42
L0215 T 42
NOCONCUITENT ..ttt 42
NOFMA .. e e 44
NOFUSE v e 44
NOINIINE .. e 43, 59
[T0] ] 0] 0 1= PP 43
NOINtErChanNge......ovvieiiii e 43
NOJISt_VECEOr ... 44
noloop_count_test.......ccooviiiiiiiiii 44
NOISEVAL .. e 44
NOMOVE. ..ttt 44
NONEIGhDOIS ...vei s 44
noouterloop_unroll .......c.coevviiiiiiiiiiias 45
nopacked_VeCtOr.....ccvoviiiiiiiiii i 45
B 11076 18 [T <N 38
noshortloop_reduction .........cccvevvviiiiiniiniinnns 47
NMOSPAISE 1.viutitiitit ittt 47
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x 5l
-nostartfiles ......ooooviii 37
“NOSEAINC v 36
-NOSEAlID .o 37
10753V 5 T o 44
NOUNTOll...uiviii 47
NOVECEON 1.viiviiiiiic i 48
noverror_check ........ccoviiiiiiiinn 48
NOVOD ...uiitiiiii i 48
NOVOVErtaKe .. ..cviviiiii e 48
NOVWOIK et 49

o
T0 16
0 17
OMP_NUM_THREADS. ......ccciiiiiiiieiiceeeene 10
OMP_STACKSIZE ... 11
OMP_TOOL ..uiviiiiiieiiee e e 11
OMP_TOOL_LIBRARIES ........civieiiiieiieeaennen 11
OMPT interface.......c.covviviiviiniiniii, 68
OpenMP T «oovee e 68
OPLIONS e 45
outerloop_unroll .......oeoviiiiii e 45
P

D 29
P 36
packed_Vvector......cvovcviiiiiiiii 45
parallel for ..o 46
parallel Io0p ..ccvviiii 68
parallel master .......ccocviiiiiiiii 68
PATH 10
~PEdANtiC . e 33
-pedantiC-errors .......oovviiiiiiiii s 33
TP 29
-print-file-name........ccocviiiiii 38
~PriNt-Prog-Name........coveiiiiiiiiierreeeee s 38
“PrOGINT e 29
—pthread ... 26
PErdiff_ € e, 86



x 5l
PVIEQ cuttiuiiinintesie et s 46
R
SFAYNAMIC ©viiiee e 37
—report-all.... 33
-report-append-mode ........ccoieiiiiiiiiieenns 33
“FEPOIE=CQ wiviriiiniii 33
-report-diagnostics .......covvieiiiiii s 34
—report-file ..o 33
—report-format .....cooviiiii 34
—report-inline ..o 34
—report-OptioN ... 34
-report-system-header............ccooviviiiiiininnn, 34
~FEPOIt-VECEOr . v 34
FEEAIN 46
S
S T PP 16
select_concUrrent......cooveviiivieicreee e 46
SeleCt_VeCLOr ..o 46
mshared ... 37
£ T 91
L] T o [0 o T 46
shortloop_reduction.........ccocveviiiiiiiiiiiiieceens, 47
signed Char......coov i 91
L] 74 < 86
SPAISE sttt 47
SSEAtIC i 37
-Static-NeC.....oviviii 37
16 30
SSEANID e 16
==SYSIOOL vttt 38
T
TMPDIR...coiiiiii 10
-traceback ..o 30
-traditional ..o 30
-traditional-cpp ...ccovvvii 30
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SErgraphs oo 30
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