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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) RIREHDHFE
NEC C/C++2>2)\A SEEEF (C/)\CADIBEZAI LIV EE(C. RIBEHPATHZNTE
LTLEEEW, NEC C/C++> /1S 2% T/opt/nec/velit FIC1 > A h—=)LEn
F9, RIEZEHPATHI(C/opt/nec/ve/binZBIIL TLIEE0N,
NEC C/C++2 /A S(C(E. ANV HTF7AIDRTATSURED/ (A ZHRET DRIEE
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
1 L ORI —FFTIRENHDES(CHRELTIIZE,
BRIBZHICDVWTIZE, 2.2 ETRHICSRESNIRREH] 28R U TIZE0,

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

s CY—XT7AI)(a.c)dI>)\AI)L. U>D

$ ncc a.c




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

o« BEDY—-RXT7AILDOAZI\A)L, VD

$ ncc a.c b.c

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

$ ncc -o prog.out a.c

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

$ ncc -04 a.c

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

$ ncc -01 a.c

o RUBMNUE, BE(EZITHIRNIZ )AL, UZD

$ ncc -00 a.c

« BHUIUEZITSAZI/NAIL. USD

$ ncc —mparallel a.c

- BECSAVERZITSIO/ AL VDD

$ ncc -finline-functions a.c

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

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

1.3 JO95LDRT
TOUSLERTTBEEDMEUTICRUET.

« JOUSLZERT

$ . /a. out

« MATIVERIEELTTIOISLEET

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




1.4

1.5

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

o ANT7AIb. ANINSASZIBELTHEIT

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

o ANIT7AINEUSFA LD NUTET

$ ./a.out < data2. in

o AL v RSZEEL TN TOTS LZET

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

« JO7J 7= (ngprof)DfEHA
O2)8AIL. U OE(C-pgZIBEL. A2 /\AMILULIET OIS LA%'FETT D EHRERIE
FERN T 7 Jlgmon.outlCH D ENET . gmon.outZEngprof 1N > RTH#F. TR T
EFI,

$ ncc -pg a.c

$ ./a. out

$ Is gmon. out

gmon. out

$ ngprof
(MReFHmARREND)

Y RS54 > DIEERR

O2)A 50X RSA 2 DIEERREUTDES DT,

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

JAYIASATS 3 > DIEE
o 2)ASATZIZFE)\AT2()CHRITTEELE Y. #BOI>/N\ASAT>a>%
BETDEE. ZATRED TEELFY.

i
$ ncc -v —¢c a.c (1IE)
$ ncc -vc a.c (FR)




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

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

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

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

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

%

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

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

1.6 #includeTHRDAFNBI I 71ILDOY—F

#include <777/ E>THDIAEND T 7L —FaN3FT« LT NUDIBEFLLTF
DEBNDTY, [/compat]iF-stdlib=compath BN TH D EZTEBINSNET.

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

(1) -ITEESNET« LI R

(2) -BTHEEINET« LU NJET®D include[/compat]T« Lo kU




1.7

1.8

1.8.1

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

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

IRIEZ#I NCC_INCLUDE_PATH CiEE=N=>« L2 ~U
-isystem TIEESN/=F« L hU[/compat]
/opt/nec/ve/ncc/ s v—=3>&F/include[/compat]

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

SA4I35VDY—F

SATSUNY—FENDT« LI NJDIBBEEIUTOEEDTY,

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

-L TEESNLZT A LU KY

-B TEE=NZT A LI KUY

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

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

/opt/nec/ve/lib

wEHN

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

(1)

E3%

BBAOEEICSVTC. BRENMCOOKRENMTONE LS. BERBREARECRDET.

34
iE

TOKE

HETRWEBRICBWT., BRENCODREMTONTZEE. HRIREHIER S IEDHR

K. BRSBOEBRAROERRERICRADFEFT,
RIS EVE_FPE_ENABLE(C"DIV"ZRELEE. HISMIREL. IS —AXvt—2
MEETS—HACHDENE T, RIBEHRVE_FPE_ENABLE(C"DIV"ZE&E LIEH' D

feEE. COREHSMIRELETEA.



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

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

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

(4) HEE
EHE, BREVLOER(CHSWVT, EEBNMRELLESE, BREREAE. FE
NaN(Z/&hFEd,
RIBZ#IVE_FPE_ENABLE(C"INV'ZE&TE LIz EE. HINDREL, IT5—Xvtz—>
MEETS—HDICHAENET ., RIBREZEVE_FPE_ENABLE(C"INV"Z&TE LA D
e E EEBHIMIRELTEA.

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

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

1.8.2 RWEHANIRIDEE
CTOUSLTIE HEEHNIROZEEIT D EICKD., EEHNFEERCHNZRESE
DMESHEFIHTEET .
RISZAEAVE_FPE_ENABLE(C KD, EEHINVY R OZEECEFT .. RIRELHVE_FPE_E



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

NABLEDIEETIE. EDEBEHNEHRESEDINZIBELET,
/]

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

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

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

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

$ export VE_TRACEBACK=VERBOSE
$ export VE_FPE_ENABLE=DIV

$ ./a out

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

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

[ 4] 0x60000001cab8 MAIN__ ovf.c:b

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

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



228 RIREH

2.1 ONAIBICSREINIREEN

HOME
A2IASE AT 3> T7AIVEEUS T DIcH (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, BHEEIDLEEFTIO> ()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., BHIEETDESET0OCC) TR TEELEFRY, ELCEELET LI
UNMBSEESNE T, 72T SHELVYZARHF OIS deEE, C/C++O2/\AS(F
BEDT LI RNIICHRITETSELVCVHZEBBNCEELET, CORIREH
(& FBEDHADT « LI NI ZECT—FURVMEEICRELET.
/]

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

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



& 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

- 10 -




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 MEMUITHIEMELE T, TS TRNEE(34) (1 MEAITHIHMELF T,

/]

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

VE_LD_LIBRARY_PATH

==

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

/]

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

VE_NODE_NUMBER

TS LNETENS VE/—FESERELET,

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, BEmN TS —OFREEPINOMNDFE

ER
1V

$ export VE_TRACEBACK=FULL

$ ./a out

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

[ 2] Called from 0x600000000b70

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

iETDivide by zerodBISNNFRE LIz ER/MDMDET,
£l

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

a.c:3

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

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

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

E3IE )NS5 AT>3>

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

s RATI I
OAINA SRS AEHESIHITZATSa>TI,
e L - RO NUEATZ 3>
BEl - RO NUEZEFIEIT D 26D I\ASAT> 3> T,
o« WIUELATZ 3>
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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3.1

38 I2)\AS5AT>3>

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++ZERAT D, (LELUINDEEDEIELE)
-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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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,

3.2 ERi#t - R NUEAT >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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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/\—= 3 > DOEFREDE| #DBEDEFZ ZTIF (CIRE I D[ 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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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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-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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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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38 I2)\AS5AT>3>

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

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

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

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

(BXZEfE: -mno-list-vector)

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

all

INRTORT NILAEVUTZ IR, (BEEE)
list-vector

IEREERFZE DRI NULAEV 7 IR,
none

BIEE (HETE LIR0,

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

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

interblock
BEARTOvoZXEN > THRDLARBI ZITD,
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-m[no-]vector
BEIRT MU bZzERT B[ Liau]. (BTEE: -mvector)

-m[no-]vector-advance-gather
RO N VREG B ZIL— T AAEDRIS (CRBEN T D[ LRV ], BISICEBEITDIZEICKD.
BEOEEGDREEA NSy T, FERMZERBTETIZENGD,

(BXE{E: -mvector-advance-gather)

-mvector-advance-gather-limit=n
A7 (CREEN T DT NV B OEED FIRZIEET Do

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

-mvector-assignment-threshold=n
n)\A A EDRE DI R, #BER. HRAEORAZART MLSBTBTITD.

(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
RO NUZENSRBREICH VT, RO NUEBNSIRBREGR S ZERAT D[ LRV, £
BURWESE, FZ0AUSsTZRAOVTARY NUEENSSFRET D,

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

-m[no-]Jvector-fma
N NUEIESGSOERZF I3[ Ll ]. (BAEME: -mvector-fma)

-m[no]vector-intrinsic-check
NI MUESNIZEBD D SIFUE SNz #F BE DB 1 BB DEFZ 1T (CIRE I D
[L72LV]. (BIEfE: -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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-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-packed
I\ RRT MU DERZHFR I3[ LRV, (BIFEfE: -mno-vector-packed)

-m[no-]vector-power-to-explog
R NULENTZIL—THRdDpow(R1,R2)DIEUH LEexp(R2*log(R1))DIFUE U ICE
SR D EZFF T B[ LA, powf(3C)([CH U CEREROEREILMEAENSD. po
w(3C). powf(3C) TETE UIIBE(CLERTERITRME (FIGHES N DN, StE/EREMNREL
NILTEDDZENHDD.

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

-m[no-]vector-power-to-sqrt
R NUbENTz)L—T R dDpow(R1,R2)DFEVHE U ICH LT, R2ODIEN'0.5. F/z(E.
1.0/3.072 EDFFRIIMED &=, pow(3C)DIFUH LZsqrt(3C). cbrt(3C)Z&FER LIS
BICESMR D EZHATTITBD[LIAL]. powf(3C)ICx L CHRRDESRE(CAEA SN
. sqrt(3C). cbrt(3C)&EFERUIEETED EZE. pow(3C). powf(3C) TEtELIEIHZEI(C
PERTERITRRB (SRS DN, STERENRELANILTENDDZENDD.
(BXZEfE: -mvector-power-to-sqrt)
-m[no-]vector-reduction
RO NI A DS 3 o mDERZEFAI I B[ LIL]. (BIEfE: -mvector-reduction)
-m[no-]vector-shortloop-reduction
VSO 3VEBEZSUIL—TCEWTL—T DR UBHIEZAWZRHART MUEZ
BATBD[LIRW]. -0n (n=2,3,4)DBENTRIFNUIIRSIRN,

(BXZEfE: -mno-vector-shortloop-reduction)
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-m[no-]vector-sqgrt-instruction
N MLSQRTICHEWNT. XU MLSQRTarBZERAT D[ LRV ], FERAULRWES, 3%
e HZAVOTARY MNLSQRTEET B,

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

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

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

3.3 WIHEAT>3>

-fopenmp
OpenMPHEEZ R I 5. -pthread (SEEEN (CHER E710D.

-fopenmp-tools
OMPT interfacetégeZz AT . (BIEfE: -fno-openmp-tools)

-m[no-]create-threads-at-startup
RYICERITESNBParallel) —=3 >, F2(&, WH)IL—TORIBEFIC. OpenMP - HE)
MHMEDIZHD ALY RE4ERMT D[ LIk, BIEMETE. T0O00 5 AOERITHIGKR (T4
9D, (BIEfE: -mcreate-threads-at-startup)

e
AATZa>HIEFETBES, -static-nec. £z, -staticziSEL TS0,

-mparallel
BHeht5l{t%=#EA I B. -pthread (IFEEM (CEX ED.

-mparallel-innerloop
AL — T DiFEZEF Rl 9D,

-m[no-]parallel-omp-routine
-fopenmp &-mparallel"ER (CIEE SNz EE. OpenMPT « L U7« J = S0 EE
Z=BHENFET D[ LIRL]. (BEEfE: -mparallel-omp-routine)

-mparallel-outerloop-strip-mine
SMNL—T X KUY TIYA Z2 I TRONBDZEIL—T DN ZFFR I D,

-mparallel-sections
Wt eEnzzo> 3> 0&EkziFn 3 D,
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-mparallel-threshold=n
BEli5HtZ @AY D)L — T2 &R DD LSV ME(n)ZIBET D,
UEVMBEM LOEEEZFDIL—T (CBESItZEA 9 D,
(BXZEfE: -mparallel-threshold=2000)

-mschedule-dynamic

-mschedule-runtime

-mschedule-static

-mschedule-chunk-size=n
OpenMPiliFl{t. BENLFILICHUNT. scheduleB(CEDAL Y RO 1 —U 5
Al B XDIBEMTONRO D IEIZEDAT 1 — U JERl. DA XZBET .

-pthread
pthreadS 1 IS UZBAWEXILFR LY ROYR— NEBII[EIN]CT B,

1S4 VBAATSa>
-finline-abort-at-error
H—FHWRDY — AT 7 A ILATERSNICFHROERMICKE U, O )\AILZRT
9B, AATZa>iMEESNRMNIeESE, IS—DHo>I7I)lzd—FE9 ., 1O
>IN\ &R B, (BEIEME: -fno-inline-abort-at-error)
-f[no-Jinline
A2SAEBDA > S RAZITO[ITHhAW]. (BIEfE: -finline)
-f[no-]inline-copy-arguments
BE)1 >S5 REITIEBOESIHOIE—Z2EKT B[ LRV, JE—ZER LR
EE. BEHORBIHNMIE T DEEIICEZTI|I BSND.
(BXZEfE: -finline-copy-arguments)

-finline-directory= 7L 2+, %
ASAVRATIEBZY —FIBEE, BESNIEST A LI KNIICHDIINRNTDY —
AIT7AINZH—F93, BHIEEITDES(CAOC)TRU>TEEIT D,

-fno-inline-directory=7rL 2~ )&
A2SAVERATIENET —FIDEE, BESNET A LI RIICHDIIRNTDOY —
AIT7A)ZH—F UL, EBEIEEITDES(COO> () TXY>TIEET D, -finline
-file. FJ/z(&. -finline-directory TH—FMRERO VAT 7 A I)ILZ2 B —F UIRL)
ESEET D,
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-finline-file= X %2/
A2SAVRATIAREY —FIDLE BESNTY - RI7AI)eY—FID, &
HIEEITDESCOO()TRU>THEET D, allhMEESNcEE, AN RS>
TEESNZO)AILHRDIRTOYV—-RAIT7AILET—FTF 3,

-fno-inline-file= xXx%#%/
A2 SAVRHAITDIERZT—FIDEE, BESNZY—RIT7AI)L2T—F LR,
BHIEEIDEE(CTO>()TXY)> TIEET D, -finline-file. /(3. -finline-dir
ectory CH—FWREGOD YV —-R T 7 A ZT—F URWESIEET D,

-finline-functions
BE-> S REEEHIT D,

-finline-max-depth=n

BHE1> 51 > EAT DEBDESZIEET D. (BIEME: -finline-max-depth=2)

-finline-max-function-size=n
BE) >S4 ERIBEMOXRES(BAHOFHSEDOE)ZIBTET D,

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

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

-f[no-Jinline-suppress-diagnostics
H—FH/WROY—RXIT7AILANTERNTZEABRDEMICKE UL, TS —XAvtz—=
ZHEAURRN[TB]. -finline-file. FE/z(E. -finline-directory TH—FWHRERDTZY —
AT7AILDOA. [ERICH—FNTVDIEDZHEZR LTz EE(C-fno-inline-suppres
s-diagnosticsZiEE 9 B.

(BX7EfE: -finline-suppress-diagnostics)

-mgenerate-il-file
POORITF7AINAZSAZIDIZHDIL T 7AIVEAL > T+ LD NUICHHIT D,
TJr7AIIV&lG. [V=RXT7AI)L&.cill THD. -0 T7A(ILEATEAZEETED,

-mread-il-file ILZ771/L%&
A2 SAVRHAITDERZT—FIDEE, BENEZILT 7ML 2T —F I D, EHEE
EIDEE(CTO()TXYDTIEET D, -finline-file. -finline-directory. Fic
(&. -mgenerate-il-fileDWL\INH EERFICIEES NI ESH|BEIND,
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d—R&ERAT>3>
-finstrument-functions
BEDOAOEHROIC L — XD UEIEA T D, EATIEEILT.

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
MBI O— REERT D

-ftrace
ftracetégE DA T T ORI 7 1)L, KV, EITT7 IV EZERKRT B,
(BXEfE: -no-ftrace)

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

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

FINYIAT>3>

-9
DWARFI # —<Xvw hTF/\w I IEREER T D
-minit-stack=value
EITR(CAY Y D (CEI DT DIEBZIEE SHNAE T T D, valuelCHEETE B1E
(FEATFTHD.
zero
o(ZO)THEME T B,
nan
doubleZ!dMQuiet NaN(Ox7fffffff7fffffff) THIHMET D,
nanf
floatB4DQuiet NaN(Ox7fffffff) THIHA{L T D,
snan
doubleZ!dSignaling NaN(0x7ff4000000000000) C#JHA{L 9 B,
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shanf
floatB2dSignaling NaN(0x7fa00000) C#JHHE T B,
runtime
RIBZ#VE_INIT_STACKICERE SNZAETHIHAE T B,
OXXXXX
BRA16HTD16EL TIRESNIAE CTHIHME T D. F8E NITIENBHILL ED16:EZLT
HdDEE, 8)\A hEAITHIEAE T D, TS TRVE S (341 hEMITHIEAL T B,

-traceback[=verbose]
TR (CIRIBZHVE_TRACEBACKA' ZY heanTW\ad &E. L —XXN\y JERZ L
NIBDATZTORT7AIL. ETIT7AIVZERT Do
verboseZiEE LIEHE. L —R/ W OBHREHENITDERIC, T71ILEPITESIER
ZHN I DIEHDEREEMUIZAT ST ORI 7AIb. RTIT7AIINZERTD. ~L
— 2\ OIEHRZHNTDRIC. CNSDIEREHENTDEHICIE. EITRICIRIEEHVE
_TRACEBACK=VERBOSEZ5E 3 dWEMNH D,

3.7 SFEAENEATSI3>

3.7.1 C SEMEBIE

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

-fgnu89-inline
GCCHASRMDgNUBIDIL—)LICUTE > THA > S5+ BEABOBBMEEREZ LN T D,

-f[no-]Jrestrict
restrictzCEEDF—TJ— REUTIRS[TO72V]. (BIEME: -frestrict)
25
CEELCH+EETHMEMBNERD. C++5:E COREEE(E-fno-restrict TH 3.
-fsigned-char | -funsigned-char
charctEE&nN/z=—%%signed char. Z/z(d. unsigned char& #7329,
(BXEfE: -fsigned-char)

-std=standard
CEBARTIEE T D. standard& UTIEE TE 3+ —"— R(dEgnu89. gnu99. gnul
1. c99. clloWLWI NN THD., (BIEfE: -std=gnull)

-traditional
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K&R CEFEBMARR(CULIZN > TCY—-RI7MIL&2TIVTOERT D, -ECARFICHEELR
FNUEIRSTRN,

-traditional-cpp

K&R CEFBMHRICLIEN D TCCY—-RT7AI)LZ2TUTOEXRT B,
-trigraphs

3N FRECDERZFTI T D,

3.7.2 C++SEM4EHE

-fdefer-inline-template-instantiation
A2 SAEET T — hDA 2RI b2 BEEITEE LB TITHOT . @)y =
SOCEALTIT D, (BEEE)

-fno-defer-inline-template-instantiation
A2 SABET T — hDA 2RI 2= BEEITEE LAIE TIT D,

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

-f[no-]exceptions
C++BISMLIEHEEDFERZBNCT D [EINCT D], (BIEfE: -fexceptions)

-fext-numeric-literals
HIO4wOX 1 i, J ZEDEHRZ. ERBEEHRE LTRSS,
(-std=gnu++11, -std=gnu++14. -std=gnu++170OWV\ITNHINDEINTH D E=DEL
EE)

-fno-ext-numeric-literals
HIO4wOX 1 i J jZ2EDEHERZ. I-TIERUTSILEULTRD,
(-std=c++11. c++14, c++17. c++20DW\\ITNHMHWENTHD & ZDEEEE)
-ffor-scope
forX DY CEESNET —F DRI - T DEFEZforX TEHRIND AT (CT
3. (BtEE)

-fno-for-scope
forsX DAL CEE SNTET —F DA I—T D& HE%ZforXDE S 2T O IEERMD R
O—FI1C93. (BIESE: -ffor-scope)

-fimplicit-include
F2TIL—bhE~NYAHIT7AILTEE L. V—RITF7AILTEEL TR ESE, ANVHD
7AILERBURZBIDY—R T 7 A )LZZIEER(CE DAL,
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-f[no-]Jrestrict
restrictzZC++S8B8DF—TJ— REUTIRS[IRD/R]. (BIFE(E: -fno-restrict)
[
CEEBLCH+EETUEMBNERD. CEETDEIEEE-frestrictTH D,
-f[no-]rtti
EITRFEEIE(Run-Time Type Identification)ZFH9I B[ LAL]. (BEEfE: -frtti)

-ftemplate-depth=n
DT TL— DA REIZ T3> ORAMEEIEET D, BHIRCHFEN(CA
SARIDET—RESNTUERDCEZBITDIEHITFERT D, nlCIEETSDIEFO0~102
4THD. nlCOZIEBELIZLESE, EFHIRICA> RIS T— T D,
(BXEfE: -ftemplate-depth=256)

-std=standard
C++EBARTIEE T D. standard&E UTIEE CE 2+ —— Rldgnu++11. gnu++1
4, gnu++17. gnu++20. c++11, c++14, c++17. c++20DWV\TNMNTH B,
(BXEME: -std=gnu++14)

3.8 XAvt—ATS3>
-Wall
IRTCDESLANILDSGEZ AV -2 E DT B,

-Wcomment
/¥ X/ OX ROARBBIC /* B EZTEEAVE—22HHT 3,

-Werror
INRTCDESLANILDSGEZ AV -GN IS — & LTRSS,

-Wno-div-by-zero
O )AL (TR I BB POREDZESE A v %Il T 3,

-Wunknown-pragma

O )\A SHRE TSRV #pragmazigi Uic & & EEXVvE—2ZEHNT D,

-Wunused
-Wunused-variable&[E U,

-Wunused-but-set-parameter
RESNDINKFERADIREIZUCRHTIEEA Vv Z—>ZH T D,
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-Wunused-but-set-variable
RESNDINKREROO—-DIVEHICREITIESEA V-2 HNT D,
-Wunused-parameter
READREIZCETDIESEA Y -2 HNT D,
-Wunused-value
SIE/EEMEDNIRVWRIICETIEERA Y E—ZHNT D,
-Wunused-variable
RMEADOO—NIVEL. BERICEATIESAYE—>72HNT D,
-fdiag-inline=n
BE1 > S0 VEMICEATIZIMAVE—2DLN)nZisTET D, (0: HAOULRRL., 1:
BELA)L, 2: FEHlLAIL) (BEEME: -fdiag-inline=1)
-fdiag-parallel=n
BENEFNEICRT M A Y Z—DLAN)nZIBET D (0 HAOULKRL, 1 @FEL
N)b. 20 FHlLANIL) (BEE(E: -fdiag-parallel=1)
-fdiag-vector=n
RO BMUBICET DAY Z—DLN)nZIBET D. (0: HAULRKRL, 1 BEL
N, 2: FHLANIL) (BIEfE: -fdiag-vector=1)
-fdiag-system-header
SRFINYES T 7 AP TERSNICEBICH T IRELZMA V-2 DT D,
-pedantic
HEREFBMARICH U TCESAYZ—2ZHENT D,
-pedantic-errors
RS FBARR(CH U CEESN IS —Z NI D,
-w

INRNTCOEELNILDSCEZHIA Y -7 T D,

DA NEAATSa>

-report-file=7r7/L %
BEDI 7 AILDODROD ([HEE=NTZIT 7L X MERZEHND T D,

-report-append-mode
[FEZE—R] oD BINE—R] THAT7AILZRAL<. CDOATZ 3> (E-r
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eport-fileDIEENENEAERTERLN,

-report-all
O—REKRUR S, AV E—UX S REURIS A25AM2UR S AT
DA RONVUINZHDT D,

\
L
\

-[no-]report-cg
O—RERED 1 —)LOFRECIERD A MZ2HENDT D,
(BXZEME: -no-report-cqg)
-[no-]report-diagnostics
AV E—UX DT LIRV ],
(BIE{E: -no-report-diagnostics)
-[no-]report-format
mREUANZHNITDLIRW],
(BXZEME: -no-report-format)
-[no-]report-inline
A2 CRATED 1 —-)LOKREIERD A MH AT LN,
(BXZEME: -no-report-inline)
-[no-]report-option
AT2a> VA NEEHTBLEWL].
(BFZE{E: -no-report-option)
-[no-]report-system-header
SRTINYES T 7A)RTEESNIEREARICH TSI /NMIILUR b T S,
(BIZE{E: -no-report-system-header)
-[no-]report-vector
RO MNUBES 1 —)LDsEbiEiRYIU A b DT D[ L],

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

3.10 JuJOvHYATSa>
-C
TOTOCRERNS A REEDERHVRUN,

-dD
TUTOCREROEANIC. #defineCEESNEITIOERE. LU, #undef TEE

- 32 -



38 I2)\AS5AT>3>

BCSNENIOERZBHAT D, -ELARFICIEESNTLVVEWEEFEEIND.

-dI
AN T 7 A IVAT#IncludeMERENTWD EE. TUTOCRBEROESIC, TD#i
ncludezi®A 9D, -ECARICIEESNTLRNWESERIND, -dMEBRFICIEES
NzEE\EIND,

-dM
TUTOCRBERDOADOD(C, #define. -DTERSNEYIOER. BLL EREH
NOOZRELRNICHNTD. -ECAFICIEESNTLRNESEHREND,

-dN
TUTOCREROEAIC. #define. -DTEERSNLYIOLZEAYT D, -ELFE
(CIEESN TRV ESEREND,

-Dmacro[=defn]
#define E[BERICmacrozBEdefn TEER I D, =defnMBEah > fz&Emacroldl
OEEMIICEERE=ND,

-E
FUTOLROIMHHTWTU IO EREELE D (CHENT D,

-H
#includeTEDIAFND T 7 1 ILOERIZEZFETLS —BHICHN T .

-I7LORE
#include T EE=NZ I 7 MV & FrL O ETIRESNZT 4 LI NUNSY—FT
Do

-I-
CDATS 3> KDRFICIBET B-ITIEEI DT+ LU ~J(E. #include “.."TEES
N3771)LDOIF T —FU. #include <..>THEESNDI I 71ILIFH—F UL\,

-include 777/ %&
O I)\A )LD C 777/ ETIBESNIZT 71 I)LEE DAL,

-isysroot 7L Or/E
#include TIEE NNV I T 7 A1) %ZE 7oL O, ETIRESNIZT « LT MUB T DIn
cludeT« LT hUNSH—FTF 3,

-isystem 7L OrJE
#include TIRESNEAYSI T 7 AL E-ITIEESND T« LU NUDE, hD. Z#
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DERT LT« LI RNIKDHEIC, FrLor)ETRESNIZT A LI KNUNSY—FTF
50

-M
TVTOCREROKDD (CT 71 ILDKFREHRZ LT D,

-MD
-M -MF Z77/L& ERU. BNITDI777LEE AAT7A)b. FEld -oTIEET
DERADILEFZ [.d] [CEEULZEDERD,

-MF Z77/L&
71 I)OIFIEHRE Z71 /L ETEREI D I7AILICENTD. COAT>3>(F-ME
B (CIEE SN TLVRWE SR END.

-MP
D7 AIVOAFIBIRIZITI TR, IKEFETDIIT7IIVERES—Fy heLTHNTD, &
DATZ I E-MERARFICIBESIN TR E EE|EEIND,

-MT target
KFIBHRDSY —'v hetargetlCZEE U THENT D, COATS I (E-MEBRFICIBES
NnNTLRWEEE|HEIND.

-nostdinc
NV T 7A)VCDWTIEBEDS XFT AT« LT MUEFH—F U,

-P
T4 L7« J=2TUTOCRERICHEAI U,

-Umacro

macroDEEZHIFRY B.

-undef
A LABEBEOEEENYIOZFER LRV,

-Wp,option
JUTOLY Y (cpp) DATZ I >HIBET D. BHOATS 3> 0518302 (,)TX
> TEET D,

3.11 7E>IS5AT>3>
-Wa, option
7> TS (nas)DATS I3 > &BET D, BEOATS 3> w318 (,)TREI>
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TIEET D,

-Xassembler option
72 TS(nas)DATS > zIBET D, 5I&F oIeATa>nsE AT>a>
EBBEENENAAT S I TEET D,

-assembly-list
72 TUURNEENT D, BHT7rLEE AN TrrLEDNEF% [.0] (CEE
LIZBEDERD,

U>hATS3>
-Bdynamic
TR AM TV OIS OSATS IR > TIT 3B, -BstaticzigTE UIRVWSEDREE
ETH D,
-Bstatic
FMREODSAITSUEEENYI>TT 3B,
-LFsLOrIE
SATSUERREDT « LI NUKDEKICFrLorETIRELIET 4 LI MUNSH—
}3_50
-lS7T508
BEDT 1« LD NUNSEEINIbS7I75YEZ T35 A1ITSUEY—F9 3,
-nostartfiles
D> OB (CIEBEDS AT LADRSY— NPV T T 7 )LEFERUIRLN,
-nostdlib
U OB (CIEBEDI AT LASATSUERS— TV T T 7AILEFER U,
-rdynamic
D> OB CRERADS ORI ESDINRTOS IV ESAF =V IR VHRILT—T)IL
(CIBHINT B,
-static
SATSUEREBNI>TT D,
-static-nec

NEC SDKDSA IS UZENI>TT D,

-shared
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3.14

)\ ASAT>3>

HEATZT O NEERT D

-WI,option
U>ANd)DATS 3 >#IEET D. EEOATS 3> 0518027 (,) TRYI>TiE
ETD

-Xlinker option
U>ANd)DATS I3 >HIEET D. 5IBZF AT a>neEE 5lI8ENENZAR
AT 3> TIEET D,

-z keyword
D>AMnld)D-zER U,

SALONIATSa>

--sysroot= 7L Or %
NYSIT7AINESATSVEY—FIDT LI NIZEBET D NVITT7AILET
7L R ETIBESNIET « LU FUB FDinclude> « Lo NUBLTF. SA4TSUEETFr
LOFETIESNIET « LU NUBTDlibT« LU NUB TH 5B —F9 3,

-B7rLOrE
IR R AYHT7A), SATSUERYS—-FI37 0 LI NIZEET D, N>R
ESATSVETFrL I, ETERESNZT LI N ANYSHIT7A)USTrLOF)ET
BEENET« LU NUE T Dinclude7« LU NUBE TS —F9 3,

TDMAT 3>

--help
O I\ASDOREZTRRT D,

-print-file-name=/ibrary
D> OFICERENS3 SIS YU T 71 )(library) Digst) \ Rzt Hh 92D, COAT> 3
SEEELREE. O2)AIL. BXU. U OZITORN. SATSUIT7AILIMFE
LIRWEE (>library | CIETE UTeXF5Z2 9 B,

-print-prog-name=program
O )SAILPICHFVIZEND A/ A S RFT LADIN > R&(program)Z2R 9 D, <
DAT>a>zigELREESE. O2)\A)L. BELY. U OZTORRV., BESNZIN
> RAFELRWEE(Eprogram TIBE LIc &R Z R R Do

-noqueue
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A2\ ASDSA 2 AEMERFIRISELTVND EE, ERATRECIRDFETHSEDE
JICRTI D,

-V
OA2)IAILDERT—TREISNEON Y RERRT D,

--version
A\ AZSDIN—23> EERERERTRT D,

3.15 AT 3 JERGTTEETERVWI/INAISAT>a>
ROAIINASATa>E, AT I BRI CTEETCETEz A
s RATZ 3>
-S. -c. -cf=conf. -fsyntax-only. -0 Z77/L%. -stdlib. -x language.
@file-name
o WHUEATZ 3>
-mno-create-threads-at-startup. -pthread
e O—RERATZ 3>
-no-proginf
e TN\wIATZ 3>
-traceback
o EBRMAFFIEATZ 3>
-traditional. -cpp. -trigraphs
e Xyt—AT 3>
-Werror
 JUuJotvybBATZ 3>
-C. -dD. -dI. -dM. -dN. -Dmacro[=defn]. -E. -H. -include 77 )L&. -M.
-MD. -MF J7J)L%&. -MP. -MT target. -P. -Umacro. -undef
s VL2 ISATI>
-Wa,option. -Xassembler option. -assembly-list
e UZhHATZ 3>
-Bdynamic. -Bstatic. -L7« LU hU&. -I51JSJ%&. -nostartfiles.

-nostdlib. -rdynamic. -shared. -static. -static-nec. -WI,option.

-Xlinker option. -z keyword
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s TqLOKNUATZ T3>
--sysroot=71 LY+ )&. -BT1LUNIE
s TOMATZ I
--help. -print-file-name=/ibrary. -print-prog-name=program. -noqueue.

-v. =--version

3.16 RBEIEL NI EATS 3 > DORIEE

-On & BE{LZER (CHIEI T 2AT S 3 > OMGEFUATDES DT,

22U, -OnlEZmBt2ADL N ZzHIiHT2EDT. mBbz@R(CH#HlTdsAT> 3>
DA, ENZEFCLTERUGHI— FMERSND LFRDFBADTERELTLE
=W\, HIRBLZRRNCERTDIC(E. BIOHBNGRELEERT SR EEREEELT
HHEECEELTED. ZNSMEELUTEINEI DL S-OnTHIEHIL TVWET . FIZ(F-00
(LT, -OEERFCEIEMEE U CRESNDIRBIEAT S 3> ZIBEL TE-01L£HU
([CIFIEDFEA.

I avsg -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 - -
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FFarg -04 -03 -02 -01 -00
-fmatrix-multiply v v - - -
-fmove-loop-invariants v v v v -
-fmove-loop-invariants-if v v - - -
-fmove-loop-invariants-unsafe v - - - -
-fmove-nested-loop-invariants- v v v v -
outer
-fnamed-alias - - - v v
-fnamed-noalias v v v - -
-fouterloop-unroll v v - - -
-freciprocal-math v v v - -
-freplace-loop-equation v - - - -
-fstrict-aliasing v v v - -
-fthis-pointer-alias - - - v v
-fthis-pointer-noalias v v v - -
-mconditional-index-test v v - - -
-msched-none - - - - v
-msched-block v v v v -
-mvector v v v v -
-mvector-dependency-test v v v - -
-mvector-fma v v v - -
-mvector-merge-conditional v v - - -
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$4E IDINASHERT

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. F/=(&. -mparallelMEE=NEESE
DHEMTH D,

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

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

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

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

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

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

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

move / move_unsafe / nomove

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

BWERZHSIHETHE. AERDIL—THAOBEZFFE T D,

nomove
AERDIL—THADEENZFFE] LR\,

nofma
RO NVEHeG S ZER LRI M UEZESFET LR,

nofuse
EBRID)L—T EDIL—TrtE%= ] Uiy,

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

AT IAERITEEETDCLICELDOAN RSAEACKSECaINASZATZ 3>
EHEECTE Do

BESE

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

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

=]

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

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

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

AT 32487 -fopenmp. -mparallel. Fi=(d. -ftrace TIEELEEE. U
DRECEZNSDATS 3 > ZIBEURITNERSRN,

outerloop_unroll(n) / noouterloop_unroll

outerloop_unroll(n)

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

noouterloop_unroll

SMAL—TD77> 00— >0 %&FFa Ui\,

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

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

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

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

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

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

ZIEAT D,

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

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

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

unroli(n) / nounroll

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

nounroll
IL—ToF7>0O—Y > 0% Ui\,

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

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

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

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

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

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

varl - TFE#3)

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

« for (varl = var2 - TE#1; varl <= var2 + E#2; varl = varl + F#3)
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var2 - TE#1; varl < var2 - F#82; varl = varl + F#3)

» for (varl

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

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

g% Bl& & U Tunroll_completely&ERTE S,

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

vector_threshold
BEDIL—T DD NULEITOSERINDER UEZnEl & T B,

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

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

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

« O—H)LECY!

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

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

>\« SOERAY 3R

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

b %ﬁiﬁ@‘ﬁ”ﬂﬁ ('o[n](n= 1/21314))

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

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

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

5.2.1

5.2.2

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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COREbZF#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) BABE/SIMEEA>ZT VIR, BRU ZOAMDEZRDHD
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. EITRIICERHEH
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"BNTHDELE. 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++) {
alkl[j1[i] = bLkI[jILi] * clk]I[jILil;
}
x[j1k] = y[jIlk] + z[j1[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][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 RTIDICHEL T, R MNULLZXYDEEZRC2D
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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

« RTNMNUELZESELRRWEEET. REDRE(E/R EDRBIEDBRD NITNER
NEI,

e RUMNUELEEEEULIRRNWESE LT, EBEIEFOEELREDRBIEOBEBRDOENANE
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it - R UL

R0EY,

NI MUET B E. BFBERTRESND TS —EEFHNDREDESNITL. XTI ML
{ELRRWEE EERIEDFT,

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

ifZ. switchX., RFEEF(?)ZSVIL—THRIT MNUbEND & RIHMTSTEITS
N3 (CERL. EEGWERED UMTONEBAN . BHIER. /RA > DISRSE
(. I —TBETREDBRRUHDIZIIBREINE T, I35, ARSBENRES
BR. IRAHDERENERENET . LIZH DT BHIRA > HDIERFEICDNT
(R UHD LT OMEBZAR L THEMNRNE, XEBEUTZIERfNV IR T ZEMBD
S

RO LZEDIL—THRT MUEEND & ROE UM Z B#R UEIK DEOER U
BERITSNET. ULIEH o T BREEITSNRVEENRITSNL D, RSB0
T—INBRBENDZLICELD. IS—PFNNRET D ENHDFT,

RO NBBBTEDRT—IDTSA AT ME. ZDFT—FDEDBAXEFL (484

b F2E 8/NA ) TRITNERDFERBA. 775102 A2 bOEMZEEIZ ETREES

ER. IRAHADIBREDSR. ERZSUIL—THRT MUENzEE. ETR(CHI
HERBTENHDET, TDEE., I/ A JLEF(C-mno-vectorziEEL CTOTS

LDBRDNRT N)UEEDSHDH. #pragma _NEC novectorzisEL. MREDIL—TD
NI NUEZINELTLZE W RO NUNUETE D754 > A hEimIzS/a<1230]
BEMDH DT —FIFUATTT,

- R51EK

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

6.2

6.2.1

BOE 1251 EFKAE

B6E 1>5A > EEIHAEE

BE1 >S54 > ERA

OISV R T 7AIV =T, B—FUT. 1251 BRI AETEEITL UE&IR
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 > 51 VERDMRE L. BEIFEUNRKIRDETA > 51 2 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. BE#&dDfor. while. do-whileX. HXU.
=T AR ERDI RN TOBEBIFHUICERUET.
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%

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

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

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

%

#pragma _NEC inline

if (ifunc1Q) {
x = funcl1();

}

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

}

else |
x = fune3 () ;

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

6.2.3 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

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

6.5

BOE 1251 EFKAE

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

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

C

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

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

$ ncc —mgenerate-il-file sub.c

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

1251 2V REDOEEER

1> > EHOEEER E U TROEBENSDFET

© A5 URASNBEHENRONS.

o FHUTOBEBDSIEN A > 51 2 EBESNSBEEDSIERIC—EUR.

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

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

« 2S5 VERSNIEHRCHERNABEITLE UNEFND.

1254 VRHRMEERRBOITRER

s ASAVREMKEEFRATDES, A2SAVERROATZ I ORI 7AILORES
(SEFRLTL RSV, 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 X
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
TEBLD(CTOISLZER. BELU. MFIWIREFIEID =D DIEDIEA = BB (C1TU
Fx9,

CORBEZEHIE T/ SATS 3> (& -mparallelTY,

EREBIC KD ERMAAFIE

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

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

7.1.4 SBAAIL—T DAL

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

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

BE5IME - OpenMP 5 EHERE

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

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

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

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

e I|b. b. incrF)L—TARZER

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

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

» schedule(runtime)

F/z. OpenMP&EUprivateB) BIEETEE Y,

« private( X SEHE[, X SEHE]...)

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

o X(&. KATIBRIRR ISEEK
o expriE. xDEAZEFINWANLSH

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

- 64 -



7.1.6

sl SRR TOREES AT ICRUE T,
/]

E£78 BEYME - OpenMP MiFI{LHEE

double sub (double *a, int n)
{

int i, j;

double b[n];

double sum = 1.0;

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

return sum,

A FU{ NI H REfE FBF DF B IR

o EHNIBEFDFECPURSR(E. HBLIERDA —)\—Aw RICKDBIILE T,
o BISITH L ZEOEBZELINET D EE BT —YDER. SRMNRLELCRSRVLNE

SH\ FUOHSNBERDOHRETRANQTFNIRDEFE A

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

LYo
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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 TBIIENEEBXD S5, UTOEX. HEENFIATEET,

+ 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 AiFHE(C3S S HIFRFEIRIA
AT OtEEFFIATEZE 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(&. VE_OMP_NUM_T
HREADS(CKD XL v REMMEESNRN oIz E. TOJ S ATHATIEE/RVED 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—THEBLIUEDNRERDET, OpenMPFT+ LOFT 4 THE
OIL—F>=BHWINE LTz <R ESE. -mno-parallel-omp-routinezisELTL 2
=Y,

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

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

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

- PROGINFIZTOTCREHDHD > HENSEE UTiEZFRRY Dz, main(). 20
—)OUVEBDOIAC A NSO DOERTHEIERIICEBEMRSND ALY ROXE> DT A
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IDEDOERBHEMIE SN, WEBHMENT D ECLDORT NUEEEMMET
IBDTENHBDFET,
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8.1

$8E IN\AIURB

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

A3 >URbM

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

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

FILE NAME: fft.c (b)

COMPILER OPTIONS : -report-option ()

OPTIONS DIRECTIVE: -04  (d)

PARAMETER :

Optimization Options :
(e) (f)

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

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

(c) AR RSA>THRESNLEI/IASATZ 3>

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

() AI\ASAT>3>

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

8.2.1 i
ZAvt—UX MOEREUTOES DT,
1

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

FILE NAME: fft.c (b)

FUNCTION NAME: fft3d (c)
DIAGNOSTIC LIST

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

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

8.2.2 FEFH

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

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

o =T DRI NULIEHR

o =T DUFHLIER

« BEITFLELDA S 2 ERIBHR

8.3.1 R
fwE A RDOEEK(EUTDLESDTY,

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

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)

*xxx 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

C 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/ SHEEHEEERTBE
. REF—F%F—IALTBMNT BT ENBDET, TDEE, TNSDYA
2. PSAAY MARIF, LROESDICFRSBNT EHBDET,

9.2.1.3 EODfthdE

9.2.2

LEEDEDEFMN. 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
IRUBBBEDENSHEDRTRIATE ISR ZBAD L. EOFIRZRDZEEHD
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 ZFRITITDE65535E- 1K RESNET,

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

9.2.2.3 FEVMNIREDEI
FEVNREE. KOBUVBEOFENIRBE(CEIMTEER T, KDBUVVEENDEIRT
(& TOEHCKDBEMTENRONERA. TzEX(E, floatEHhSdoubleEADZEE
1o, doublefHSlong doubleEADZERTI(E. EEFEILUEE A,
FEVNREE. KDIRVBEDRICEZITEFR I, £floU. mDEN DR TRIR
TE2HAICHDGSICRDFT . TOEZEEICKRATERNES, RIRTESIEHEEDER
BEWVMBCEHENFT T, REEVMENMFELIRVWESORRERER 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. doubleZHhSlong doublef (CHZE(CEMBENET . LML, RD
f = dT(IdoubleEh SfloatBENIE UK EHENFE R A, floatB TRIRTEIHRAMENH
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,

COZHUE, AT OMRANCHENE 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 LOEHIZEREET . —ADARSURHfloat _ComplexE D EE, thEDARSUKRIEflo
at _ComplexZ(ZE#EnFEzT,
- FOEHFOEBSICHEZREET. —ADANRSY RhfloatBld &=, MADARS >
R(EfloatBl (CEHAETNF T,

o LOEHDOENIZTHHRULBWNEDARSURLZFE/NMNIAR  ERHBTHN)EE ARFY
RFISRHLTUTO EEBRNTHOAET,
- —HADANRT> RAunsigned longBiD & E, A DANRS > RiFunsigned long
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B(CEHENFET,

- FORBFICEEET. —ADART S RMtlongBi Tt unsigned intB D &=, @
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
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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,
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__ELF__
BICICERSND.
__STDC__
BIC1UTER=ND,
__STDC_HOSTED___
BIClCERSND.
__STDC_NO_ATOMICS_

BICERESINL,

NEC__
BCICESESNDS,

__FAST_MATH__
-ffast-mathH" B TH D EZTLICERSN. TIOTRVWESTEERIURL,

_FTRACE
-ftraceNN BN THDEZTLCEEREIN. TOTRVWEZTEEINRL,
__NEC_VERSION___
)N ASDIN—==3hXY.ZCHhDEE. UTOAERTESNDIENTEREND.
X*10000 + Y*100 + Z
__OPTIMIZE__
O )\AILEF(CBRI &2 T2-OnDeiiE b L) L(n) DIEICER END.
__VECTOR__
BEINT NUENBITH D ESLICEESIN. TOTRVWEEZTERINARL,

__VERSION__
BICERALTWB O/ \ASD/N\-23 > ZRIXFINERICERSND.
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9.3.1

9.3.2

ROE SHEMAKCEHIDIME

C++iZSA1TJ5V

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

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

NEC Compat C++iE#£54751)
CDSATSUIFNEC C/C++2 )\ A SDUYU—-XEHNSHR— hENTNBCH++E
#S514J35UTY,
SIS UEBRDIZHD-stdlib I > /A SATS a3 UEUTDOXRSICIBELE T, I>/A
JUEF, U OREBICEFELTIZE0,

$ 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+4Fa1L—>3>UTVWET,

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

« -stdlib=libc++"ETHBDEE. mpinc++ 1Y > RdD-shared-mpi. -shared
[FIEETEFE A, IEETDEE. OV RE"mpinc++"ME5>%Z "mpincc -compile
r=nc++"EZBLTLIZEV, Feo BEIDESUT-WI,--export-dynamicziEfl L
TLIZEL,

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

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

(3) HBODEFEFIR

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

$ cat /opt/nec/ve/ncc/<version>/etc/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
THERUIEAT ST ORI 7ML UIRNWTLKIZEV, U D UTEIBEDEEL
AETY,

o BRURCH+IRESATSUCKD, R@IRT. D2 /AL, OIS LADE
TRENAENDDZENSBDET,

 NEC C/C++1>/)\A S TERT Blibc++(ILLVM ProjectDER(ICENDET/(—=3
ST7wT, @b TULEEI, NEC Compat C++E#ES AT SUFIREBSATHLL
SEABRADHEZEERTUET, DTHUTClibc++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

- R NLEE, ZOHAXYULED2OREEHDR/IMETTSA > 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

e Srioy Aie

EEE. LEESR
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9.4.5

9.4.6

9.4.7

9.4.8

FOE SHEMAKCRHIDIMEE

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 MVEODYAXER U, TOBEZROT A INRRDINT NLVEQRZ 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))):

// PEAERE. ERDHRTE. RUYHLZRSICTT 5-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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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;

SEIER(CET SR

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

R
asm [ volatile ] ( Assembler-instructions )

Bl

HERasmX(IANRT > REFEFFA. ERasmXI(C(FIEEM (CvolatileM s ES=N3 1

. volatilelgsE(XTOT S LADEMEICEHERESZ FH A,

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 A RT REZ Fll#Y

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.

[2>MIL$] 7E2ITSTUTL— MRTZOHRMNMEESNEANRST Y Ra%[>
SINILRIEULTERIDZENTE D,
f ADSULZRIANRS Y RZEFHEITD, ARS Y R(CEIDH TSN

L SR (SRR INSRR DT — ST B

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

SNIZEHTRUET,
H# ST
e8I F 1hE
= ARG RICESAHDHETD.
+ ARS Y RICHRHAH . ESAHESZITD.
& ANANRS Y REBAARS Y RICRRBLSRIZEIDHTS.
% COARS Y RERDANRST Y RIMANBRFIEETH DT EZIBET

Do TNICKDT. £2COFMNZE‘ZIZHDIAR MHRREARNES
ACO2IASE2DDARS Y RZANBEZ DI ENTED,

# ROOAREFTODINTOFHMZERT D,
* RDOXF 7RI D

/]

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

© "=r" (out) /* Constraint “r” */
S "m”(in), “i” (FIVE) /* Constraint “m”, “i” %/
. "%sh0”

)
printf (“out=%d¥n”, out);

9.5.3 4ABERE

EX
B=7F asm (Name)

8
P2 I50— R TEAT SR CEREEIETEET, BEFE. CEHEOMY
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9.5.4

9.6

9.6.1

SHRAKICRET 2R

(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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FOE SHEMAKCRHIDIMEE

o DUTFDGCISRERE(FFIATE XA
BE/\SAYDRAESE (AIEREHID/(SAYEUTIEEIT DEHRDRTAEE)

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 LU 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) S, 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. EEEEZRMFI—FT>J0LFT.
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/]

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

10.2.3

10.2.4

C/C++BI¥i&. Fortran FHEDOMIEIL—IL

CRAZIh SFortranF a9 & 2. FortranFHDINEES > i) L4& T CRIEN S IFE

Hjbig_o

FortranFRh SN SN D CREEIL. FortranF DS > MRILEG TEELET,
CEEES X oFortranFHEN SV =N BC++E#L. ClEETESLET,

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

B UG

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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i Fortran FEMN5M C++EEEDFEHL
I U (Fortran Fk)

SUBROUTINE SUB
CALL CFUNC

END SUBROUTINE SUB

IFOH SNl (C++EIEY)

extern "C” {
int cfunc_(void);
};

int cfunc_(void) {

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

10.3 F—45H

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

10.3.1 Fortran OEINE /iRIEEY

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

LOGICAL(KIND=1) signed char
LOGICAL(KIND=2) short
LOGICAL(KIND=4) int
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LOGICAL(KIND=8)

long. long int, long long.

F/zl&, long long int

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

int

10.3.2 Fortran DE#BY /1EF=#HE

By Fortran®#! C/C++0DE
SEHR REAL float (*1)
REAL(KIND=4) float
REAL*4
1EIEE REE DOUBLE PRECISION double (*2)
REAL(KIND=8) double
REAL*8
4EIBEEEE QUADRUPLE long double
PRECISION
REAL(KIND=16)
REAL*16
BB COMPLEX float ___complex__ (*3)
COMPLEX(KIND=4) float ___complex__
COMPLEX*8
fEFEEEREE.  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 O3 F8Y

XF5chzEE9 I TRLUE T,

g!

Fortran3!

C/C++m8!

SCFR

CHARACTER(LEN=n) ch

char ch[n];
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10.3.4 Fortran Difk&ER

(1) 5RBA
Fortran O S ADRER ZCT OIS LDEEREFEETDEE. REBERESESD
(CBIND/EME (BIND(C)) ZI8EULF T, REEDMF EIBERDA >/ \DE(FE U TR
ITNUEIRS T W T B « A/ DENE U TRIFNERDEE A
%
FortranR4'S5 .4

USE, INTRINSIC :: I1SO_C_BINDING

TYPE, BIND(C) :: STR_TYPE | 8 9 HIREREZRICBINDEEZHEE
REAL (C_DOUBLE) :: S1, S2

END TYPE STR_TYPE

INTERFACE
SUBROUTINE FUNG (X) BIND (C)
USE, INTRINSIC :: I1SO _C_BINDING
TYPE(C_PTR) :: X
END SUBROUTINE FUNC
END INTERFAGE

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

P=C_LOC (F_STR) | IREBIZEHMF STROCT FLRAEE
CALL FUNC (P) | CRA%DBEHMEY L CF_STROCT7 FL AP%EET
cInysA
struct str_type { // Fortrant ST 2EERESR
double s1, s2;
} *c_str;

void func(struct str_type #xx) {
c_str = *x; // c_strDIgRFEILF_STRIZ/E S
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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
CzERUEY,

%

USE, INTRINSIC :: ISO_C_BINDING

INTEGER (C_INT), TARGET :: N

TYPE(C_PTR) :: N_ADDR

N_ADDR = G_LOC(N) I ZHENDCT kL XADERF

(3) CRA>HDILE
Fortran®#iA#F#:C_ASSOCIATED T DDC/RA > FDIERFENE L THDINEDH
ZIEETEFT, HIAHTFHC_ASSOCIATED(E. 515128 EE251 88T ZARNREC
EEE. TEDITRVNESAZRINUET . B25I8NEBSNCEE. BI5IENNULLE
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) | CRAZMDBEETH L

IF ( C_ASSOCIATED (P1, P2) ) THEN I #H:A#AF#%C_ASSOCIATEDIZ.

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

END

(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. fHIAHFHC_F_POINTERIZE, 15138 DC_PTREE25 D7 —FMA > H(CHE
aULFET,

]l
Fortrann4'S5 L

MODULE MOD
USE, INTRINSIC :: ISO_C_BINDING

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

PROGRAM MAIN

USE MOD

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

END

cIngsA

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

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

W OIDEAMUMETHDEE. CTOTSLONEMEEZEDEREBETETET ., Fk.

HBEITOY IORDIMESED D EE. CTOTSLDONSHEEEE DSk EEE TS

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

%

FortranR4'S5 .4

USE, INTRINSIC :: ISO_C_BINDING

COMMON /COM1/ F1, F2

COMMON /COM2/ F3

REAL (C_FLOAT) :: F1, F2, F3

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

congs.i

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

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

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

s BEYbhIa—ILRHBVEAIZERENZEATWNSCTOTS LAOEBERFEETEE
TA.

o AMERERHE, BFRPEZSOHEI OV I LBEREIHEETEREA.

10.3.7 FEEH
Fortran#E3#E,, SREERNE. AEREERBEZ. CO_Complex+—"7— RZfE
FAUTEESNZERSE. BREERSE. MEREERSECHILTEDICLEFTEFE
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AJO

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 D 15180, C/C++EEDEIFIFCEDE T,

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

10.5 B# - FixEODOSIBDZITEL

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

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

- 123 -



extern “C” {

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

{

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

OSN3 (FortranF#t)

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

END FUNCTION FUNC

(2) Fortran F:D VALUE B4H&EHD518%=E T
EHDEZELUFET, THE. 5L TELET.
%

EI A (C++EA%Y)

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

void cfunc ()

{

int a, ret;

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

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

END FUNCTION FUNC

(3) Fortran F#td VALUE BHZBIZ/RV\5| 8722 ITERD

S5|#8ZERA I TRITRDET,
i
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 F#i® VALUE Bt Z 6 D5|8 22 TED

THROEZELUEI ., L. BIEBELTELET,
%l
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 I VALIERM 467
END FUNCTION C_FUNC
END INTERFACE
INTEGER K, I, J

CALL C_FUNC(I, J)

END SUBROUTINE SUB

ZTERB Al (C++EEE%)

extern “C” {

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

10.5.2 BEFER

10.5.2. 1 BIFR(CEMETNS5IE
FortranF#t T(FY —RX T 7 A ILICERENZEIED(EF N, BRE(C5IEBMNEMNESNDS &
NHDFEIT, ROSIHMEMENET.

o IFUH I FortranFHi X FEDEMD = BHEORIMEZI&HNT DD KL X &
ZTORAMEDER S (BEAL:/ (A )

s BIBNNFEDERTHDEE., TOEIHDRE(BAL/\A )

o BIEIFHRBOESE. FHROBEMEDT 1 X(BEAL:) A ).
JZI2U. XFEIDREEUSMIO0

FEEDOBIENESNDIREGUATOESDTT,
(1) REIMEZAGINT DREZHDT KL APV TFHRNFED EE D)

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

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

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

£9,

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

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

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

10.7 RTRDOFEFEIA

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

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

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

Rl (FS): MEBERH: A vtE—IYFRX [ BV ]

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

inl: 12512 ER

par:  OpenMPilliFll{t - BENLE5{L

err: F(COpenMPIETRITIEERF DREIE
fIEER:

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

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

R
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11.1.2 AV E—>S—E

vec( 101): Vectorized loop.

IW—=TEEHIRT M UbENTz.

vec( 102): Partially vectorized loop.

IW=THEBRRT M UbENTz.

vec( 103): Unvectorized loop.

IW=THRT MUbEIEh > e,

vec( 107): Iteration count is too small.

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

vec( 108): Unvectorizable loop structure.

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

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

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

IW—TTORERC, || KHIHENTUND,

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

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

AT NUELEKD EUTZRY. ZDIZDDIEENRD MILAMER TE /R, RDFIT

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

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

double Complex d[n]

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

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

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

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

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

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

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

N NUERBIDIREFREFRD G B,

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

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

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

vec( 134): Too many branches.
PRDENL T ETDIZHNT 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
-vectoran B fER LU TR MNUETES o 7.

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.

vregiER1T CIETE aN/chigdl ' packed-vectorip R &EFERA LAY MNUtENZIL—-T(CE
FNd,

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

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

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

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

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

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

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

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

opt(1059): Unable to determine last value of scalar temporary.
AN SEZBOMENFETE TSRV 2O RE(L TEIR0,

opt(1061): Use of scalar under different condition causes feedback.
ANSEENEIRDFME T TERSN TV D ITHRBEIL TSR,

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

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

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

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

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

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

n.
-fassociative-math ' BN TH Dz, -fmatrix-multiply (C K B&E{LZEI TR0\,
opt(1117): Indirect branch inhibits to optimization of loop.
gD IRN G D IO ERE(L TEIR0 .
opt(1128): Branching too complex to optimize at this optimization level.
DISEHEM CTRIBIL TSR0,
opt(1130): Conditional scalar inhibits optimization of outer loop.
EHT TERSNDANSEHNIMIIL—-T OiEftZHE L TS,
opt(1131): Function references in iteration count inhibits optimization.
IL—T DR LS CIRION D B SR N D D RBE TE /20,

opt(1166): Potential dependency due to pointer -- use restrict qualifier if o
k.

IRA B 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)UEARBIDFERZRE T D128, IL—TDriA/EHRERRZIT 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.
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FMHRT MNUEZEBR U,

opt(1589): Outer loop moved inside inner loop(s).
SMAL—T = RAL—T E AR Tz,

opt(1590): Inner loop moved outside outer loop(s).
ML —T 2L — T E AN T2,

opt(1592): Outer loop unrolled inside inner loop.
SMAL—T = 7>0O0—-U> T Uz,

opt(1593): Loop nest collapsed into one loop.
IW—T=—&ELUTz,

opt(1772): Loop nest fused with following nest(s).
B —T EmE UL,

opt(1800): Idiom detected (matrix multiply).

ZEI—TZ2TES TS UIFH UICER 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 AZETUTLBDEREL.
RA RIS ICADTULBveosD/\—=3 > HWEEEEN DD . R=FidDveos/ W —
SEIRANEIICAAM=ILLTLIZE0,

Failed to load EXEC DATA (fixed): Error Message

EIT T 7 1 )LDFT —FRIBDFHHAH LKA UTz. VEXEURBDORIEEMENSDD. EfTH
DMMDVETOCZANGNIEZNEL T SEIN. T—FREBEOHA X ZBS LT ES
Lo 18P, VEEEEHATUEEIRTTEDVEXEVERHZ(E/opt/nec/ve/bin/free -hTES
t\‘ggo

Failed to load EXEC DATA (fixed, fileback): Error Message

KT I 7A1ILDT —FBEIEDFAHAH KB Uz, VEXTEUARBDOIEENN S D, EiTH
DOMDVETOTCZANBNUEIZNZER T SEIH. T —FHEBOUA I ZRS L TLES
W IRB. VERBFEATUEERITEDVEXEVUFERHZ(L/opt/nec/ve/bin/free -h TES
TE,
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Unable to grow stack

RV IDHAXNE DR, FRIEZHVE_LIMIT_OPTZFIAL T, ROBIDK S (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/

HERATICHL T, “Syntax error”&WNS5a /A ILIS—hFET S,
BRITORD . FEVAHREED TUVRWLWIZEIERL T IZEL, SXSU—-X@mFI> /o
SOERTICHUTIS—ER>TVWBDEE(E. O/ A SIERTERY —)LRETVED
S IA SOIRFRITICEBUTLEEW. O2\ASERITERY —ILICDNTIE T3% C
)\ A SITRITERY —IL] Z28BLTIEE,

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

ANYEITFAIV, FATFVEFRAT BHEEZTV (T VO ADBRT ST LI ERERLE=Y
[1.6 #includeTWMDRAFEND I 7AILDT—F]1. 1.7 SATSUDY—F]| 2SR

LTLIEELY,

"undefined reference to " ftrace_region_begin' / " ftrace_region_end'’ &LV

>715_h§%5j—60
FTRACEMEENMER SN TULE I, ~ftraceziBEEL TU> UL TLIEEL\, FTRACEH#LRE

[CDUWLTI(E TPROGINF/FTRACE 1—H—XHA K] #8BL TS,

$ ncc a.o b.o -ftrace
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"undefined reference to '___vthr$_barrier'”’ &LV U HITS5S—M#4ET S,

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

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

“cannot find -lveproginf”, & U, “cannot find -lveperfcnt”&LVS5V I TS5—H8
&£¥%.
nec-veperf/\w o - > X h—=)LENTULEB A. nec-veperf/\wo—%1 > X

—JLUTLESE0N,

VERITDRITI7AILTHAHZEEHERLI=L,
[/opt/nec/ve/bin/nreadelf -h] [CEITT7AILZIEEULTEITLTLIZEV), [Machi
ne:] MfT(C INEC VE architecture] EHHhE=nTLWNIE. VEEITDEIT I 71ILTH

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
..)

BE 5 E0penMPAFIEEEFE TV ITHEE, -fopenmp, -mparallelD EL5F/ET I
&RV
-fopenmp. -mparallelDEES5HMZEIBELTUZILTLIEE0,

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

-ftraceZfE R 9 5&. RITRHRMIAREICRGD,
HEEBIREHIS T DI —FUNEITSNDIHRLBDETT . TDIL—F 2 (FBEHDA
O, B0, I—PHEEY - 3> 0O T ENE Y.
HREIBIRZEVS UIZVLBERZEDY — X T 7 1 )LD H-ftraceZiEE L T TEEL),

OMP_NUM_THREADST8&LYKXZELMEZHEEL TH, EDBDALYFRERShE,
VEDIOT7#FBMETHDTzsd. 8RLw RN ERTT,

ERFAHTIODLER. EEZFHYT=LY,
[9.2.4 ERFH< VO] ZBRUTIIZSLN,

C++70UFLD) U IBRIZRDESHEIFT—MNRELT-,

/opt/nec/ve/bin/nld: __curr_eh_stack_entry: TLS reference in /tmp/nccwvkaaa.o mi
smatches non-TLS reference in /opt/nec/ve/ncc/2. x. x/1ib/|libnc++. a(iostream. o)
/opt/nec/ve/ncc/2. x. x/lib/libnc++. a: error adding symbols: Bad value

N—==322 2 18O /)\4>TTOIS 2B )AILLTIZS0,

A—FHAXDKRENTAT S LEIV/IMILLI-LEZIZSIGSEGVTT7R—+T %,
A2 IASHIBELET DR Y IEBOTENRED LRZBX TLDEIREMN DD E
9. ulimitdNY> RTRIYYVIBA XD EREIERT D ETHREIT D ENHDET,
HUFDXSIC Tulimit -s] TRYYIGA XD LREZERZTEET . Tulimit -s (X%
WO AXDLRIE)] TLREZZEETEEFIDCT, lulimit -s] THAOSNZ LREX
DERSMEZHEL. BEIZ/AIILLTLREE,

$ ulimit -s (EDFER)
8192
$ ulimit -s 16384 ({EDZEHE)
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VA JVEFICSIGKILLAS R AT 5,
AN ZITOIER S 2 DAEINTRELUTWDEREEN S D F T, -00. -01(CLD
REELANIEEETTETAEVEREZSDIEEV RS ITDIENTEXT,

Fortran7a%4'S5.LEC/CH+TRYTSLDF TS IR I7AIVEREY LT,
[10.6 OS5 LDU>T] H#SRUTLESUL,

SXV)—XTHALTW =TI S5LDA T 3% Vector EnginemIFIZERELT=LY,
[{48% B SX>U—-X@EFOA /A4S EDMIE] SR U. SXOOAII\ASATS3>(C
WIETBVEDAII\ASATS 3 UICEELTLIZE0,

SXUY—XTHALTW-FOI 5 LDIETRITEVector EngineRIFIZEELT-LY,
SXDAI\A S RITZVED I > ) A SHERITICER T DY —I)ILIFIRATEET,
[fEx C D2/ A SHERMTERY —IL] ZBRUTIZS0,
Flz(d. [48&k B SXU—XmFa> /1S DRG] Z#EBBU. SXOOZ/I\ASAT
23T BVED I )\ A SIERITICEBELTLIZE0,

BEAYE—DIC, BRISILE . '$' DRIZBFOHIER. L—FUoBNRTREIND, Chio &
e
RO MUE. WHUEDZHIC > )A SHERR UIEZER. IL—F> T,

EMAvE—IIC, A TIEG<DOUBLE, float’z&E D DAMNERTINDE LN H S, Ch

Y ELCIbN
N2 MUE. WEHEDTEEIC T2 )\A SHYERR LTI ZBITRUEET. &BIDRH D (CEE
#RRUTWET,

AV IVBEIHEELEEZOLZVD IV 154 T avRERITHE-TIVS,
AZIASAT2 I NATE 3> T 7AILTHBESN TV RGN D DET . AT
ST 7AILOFMICDWNT(E 1.5 O/ ASATZa>iEE] Z8RULTES
LY,
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AVIRLSDIN—2a 0 FRERBLT=LY,
--versionzisEL T ZELN,

a.out->f00.s0->bar.so LWV KSICEBRDEREREFRESL TOISLEEIRTHEE(Z, L
TOULHTIS—HRET S,

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

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

nlddDrc &ERBDGNU Linkerdftdk &R D FE T, nldiELinux/x86_64_FT. SX-Aurora TS
UBASADAT =T U &> 29378, cross linkerEMEEIRDET, Cross linker
EMEIF(EERRICEITIDRIBREA U E(FRSRVZSH. nld(E-rpathA TS 3 > OHES

AT SURIRE SN TWVBRPATHZER I DAAR(C/IAD TULET . -WI,-rpath-link,
<SATSUDIKRA> ZEFELTIZEU,

12.2 OS5 LADRTFTICEAITI ST

E{THIZ"Node 'N' is Offline”"&LV3IT5—0RET S,
J — RESNOVENOFFLINEIRRE(C/R D TULVE T, VEZONLINEIRRE(C LTS ZS L. )
T(FOFEDVEZONLINEIARRE(C T D EEDHITT,

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

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

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

Result: Success

RITRICERAIN TS/ —FEEZEL=LY,
/opt/nec/ve/bin/psEERITUTLZEV\, psON> REFITIBEVED ) — R EICIR

EETSINTVWBARTOCRDODRAFv IS 3y cMaHEAOULET, UTOHITE. 2EDVE.)
— RTa.outEtWSTOT S ADEITR THDCENHERTEET,

‘/opt/nec/ve/bin/ps -a
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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

1TH¥IZ"./a.out: error while loading shared libraries: libncc.so.2: cannot ope

n shared object file: No such file or directory”&L\5I5—hHhEh3,
EITIRIE(C) Vw4 —>nec-nc++-shared. nec-nc++-shared-instz-1 > X h—)LLTL
ZEWe FlEERE 1> AL —23>HA K] Z8RULTIZS0,

ETRISHLFSIVIIIF4TIIBRIODLHENENSITFT—HRET B,
HESATSUZBEBELTCULDT« LU NI ZIRIBZE#VE_LD_LIBRARY_PATHI(CETE

LTLEEL, BIEZHVE_LD_LIBRARY_PATH(CDUL\TI(E 2.2 ETRICSRBEN
DRIBEH| #SBU TS,

B st LB BN FEBADY—RT7A IV OFIITEIZHEL T DALY,
L —R)Cy DIBEHRNSIARD ZENTEE T, FlEEG 11.8.3 bL—R/\y IHEEED

| ZSRUTLES,

Bl S BRI L — RV O HBETR RSO SHIN S AEBRTAELLGL,
HWI(C KB e B DEITHIENIC L > T hL—R)\y JHBETH N SN D HISMELEEFIE LU

CERRSNRBRVNCENHDFET, RIBEZHVE_ADVANCEOFF=YESZREIT D ETH
ITHIHZENCTEF I, SITHHZENCT DL TRITREBNKECRIRDIZEN
BDFIOTTEELZSLN,

$ export VE_ADVANCEOFF=YES

RO —DILEREFERALTULVELMERBLIZLY,
double®! M x#EYILO—HILE (- DL TIZ-minit-stack=snanZz3igEL T /1 JL.
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T, BN ERE T D ETHRTERCENHDNET, floatBdERMERLO—HIILE
FUCDWTHER I D EEIL. snanDXHO D (CsnanfEaZNTNIBELE T . O—AHILEE
Mdouble, floatBEITIANESE, COFETHERIDCEETEEEA.

RO — DL EROFEEEZSBLT. 7TOJSLNRERER T T20ZEEBLI-L,
-minit-stack=zeroZiEE LTI /\1IL. ETLTLESL, X boEZEZE O

D7 TR ETEERTZOB TETRICENSDET ., BENLIREIEEAERT BZHICE
TOOSLADEBEEMELUET,

BHE5ME., OpenMPiREZERALI-F RIS L%EEfTLIzLZE, "Unable to grow stack",
F1-1%. SIGSEGVTIOT S LNRER T T3,
AV ODEREN LIRZEBX TODAIEEEN S DET ., UTDHETRIYIDLERZE
IRERL T ZE0LN,

o RIBZ#HOMP_STACKSIZE(C KD TEXR LY RIMERT 2R IH A XD _EIRZL
[RIDZENTEET,

$ export OMP_STACKSIZE=26G

TS LNREITEICA AL YR CHELI-NZHEELILY,
PROGINF®DMax Active Threads®=SBR L TL 2L\, Max Active Threads(dIRIBEZE#

VE_PROGINF(CDETAILARE SN TSR EE, TOJSLADETETRICEETS —
HACHEDENET . FM(E TPROGINF/FTRACE 1—H—XH+1 R] #8BLTLIESE
LYo

BUFOAITIE. Max Active Threadsh'4THhDIes. 4w RTEMELTZC ENHEERT
EFEI,

wpkrkrkk Program Information sk

..)

Power Throttling (sec) : 0. 000000

Thermal Throttling (sec) : 0. 000000

Max Active Threads : 4

Available CPU Cores 2 8

Average CPU Cores Used : 3. 323850

Memory Size Used (MB) : 7884. 000000

Start Time (date) : Mon Feb 19 04:43:34 2018 JST
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End Time (date) : Mon Feb 19 04:44:08 2018 JST

BB FIE. OpenMPHREEFERALI-TAI S LERITLIZEE ALYFRLDERK, iEiShd
DMFYT=LN,
BIEDEET(E. RIEZZOMP_NUM_THREADS. F/z(%. VE_OMP_NUM_THREA
DSICLDRL Y REMEESNIZ LS ZDMEL. £S5 TR\WEESTOT S ATHADIEE
IRAVEO 7 ERUERDRA LY RAY. TOJ S LAOERITHIBRTCAR SN, #& TR CRRR
SNFE,
FHBICDWTIE. [7.3.2 AL w ROER - fi#iR] 2SR UTIZE,

RIMVET BENRRIS—HFHET D,
4)\A b7 SA > E=NIEHZ8) A hERDART MlasmTO— R/ A K7L TWDHEEE

HNHdDET,
LUFBITE,. SlETEESNZfloatE(4/\1 751> )DEL5la. bHuint64_tE (C+
A REN T3z, 8/ hEBRODARY NlasmTcO— R/ A R7EN£EY,

void funcl () {
float a[b11], c[511];

func2 (a, b) ;
void func2( void* a, voidx b ) {

for (int i=0; i<255; ++i){ //111<{—vectorized loop
((uint64_t*)b) [i] = ((uint64_tx)a) [i];

RDEKD(CEFHNZS8/\A N7 S+ >FBDh. novectoris =17 TR MNUEZEINELTL JZ
=L\,

float a[511] __attribute__((aligned(8)));
float b[b11] __attribute__((aligned(8)));

12.3 ) O9S5SADF1—=P1CEATDINSTI>1—F1>0
TS LIZEDRBEENERSN - EREZRL=L
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EON

O )KAIVEFICHE N ESNDEZRIA Yy -2 B wEVARZSRUTIES. #Z
#r X wtz—=U X b&E-report-diagnostics. fR&ED X ME-report-formatzisE L/
ESHPhENZFT,

M [388F O /\AIILUR K] ZBBRUTLSEE0L,

RIMVIEERELZICEM D DHLT | HREDMET T 5,
NI MUERRDIL—T DREDIR LENDRWNEE. NI NUEDTEHDA—)\—~Aw R

[CEDEREMET I RIEZENDDEFT., CDOLSR)L—TFIEnovectoriE =T CEEINRY
NUEEIIE LTS IZE0N,

BB Fik. OpenMP#REZFERALI-FT RIS L%EE1TLI-¢E, PROGINFEFTRACE®D

FIEE TRRSNSENRED,
FTOTS LAOERTHEIERICEBEMRSND ALY RORXE> DT A M DEELHZE(IPR

OGINFT (I8 ENFI N, FTRACET([EIMME=NFEE A

1I$Somp parallel num_threads(4)Z#EEL T. REZEHOMP_NUM_THREADS=4, OM

P_NUM_THREADS=5TZhZh=E{TLI-#H& . OMP_NUM_THREADS=50 (54 51

BHAZWNZEhHhH5T RITERBMNA RS,
num_threads@ TESIN3EN. RIEZZOMP_NUM_THREADSTIEELU CL\WDEE

EBSBAIC(E. ALY ROBAEMIC KL DETIHFBDEBIMNARELET .
FTOTSLADOERTHBAIICA LY RO BEERSNE T, CORFEMRSNDIAL Y R
(F. RIBZZOMP_NUM_THREADSODIETREDFI, TOTJSLHFT. OpenMPDo
mp_set_thread_num()B8#8¥>num_threadsGlDIETE(CLD. AL v REHEEEND
m. RATHIBRFICEBERSNIZA LY REFEREN. FCX LY R BERENE
ER

FTRACEDH AIZ, BRI$S1BE, '$' DRIZKFDH I —FUBHBRTREND, ChislEFmh?
T UL, THHEDTzH(Ca>)A SHYWERR LTZIL—F > T,

12.4 1AM =IICEATD SIS —FT1 >0

LKAV RM—ILTETLS O ERERLELY
--versionZiEEL. /=3 >ZHRUFT . T/ \—23>&FSHNAA2 X b—
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WU ERCUTHNUIELULS AR M—JLTETVET . LTFOXX XIS/ \—==3>
BESHNERRSNZET.

$ /opt/nec/ve/bin/ncc —version
ncc (NCC) X.X.X (Build 14:10:47 Apr 23 2020)

Copyright (C) 2018, 2020 NEC Corporation.

BEDN—230 QA1 A A—ILLTZLY,
BED/IN—23>O2)\ASDA > X ~—)LFIEFE. SX-Aurora TSUBASA
AARL—=232HARD A1l FE/N\->3>00>2)\ASDA>AM=IL] &
SRUTIESL,

BEDN—=2a3> OV L15FFAL=LY,
> )SA)LBS(C /opt/nec/ve/bin/nfort-X. X. X. ncc-X. X X ZFE(E. nc++-X XXX XX

FOIA SO 3> BFES) @R L TIEE),
FHCDOVWTIE 1.2 O2IIASDieEr] ZE&RULTIZE,

BEDIN—=23> DA IL(5%T FFHILMMZLI=LY,
&)\—==3>dnce/nc++/nfort ANV ROEERISUTDRD(CA A B=I)LENTLE
9,

ZZTE XX NIN=23>FSTY,

/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

T IAILBCUIZW =23 2>Dbin5 « LU hUZTIV Y RS —F) (R (ERIEEEPATH)
(CRELTLIZEN,
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(2)

(3)

(4)

(5)

(6)

$£138 |H/\—>3> 0EMICEHTDERSER

$138 [B/N\—>3>LDEMICEHT IEREIR

NEC C/C++ OAI\ASDI\—=3> 1 XX E/IN—=32 2.0.0 BIBF (C(E. BfREH
HDFERA. TDED, IN\—32 IXXTEERUEAT ST ORI 7))L —23
> 2.00 BETER UEAT ST O NI 7AILEU S OTEF A

N==32 222 B TCO/)IASOERTHIL—F 2 ZHESATSUTEHRELTL
F9. ZOzH. N\—==3> 2. 1.2 MFIOD2 /A STHERUIZEBS A TS U, 2.
22 OO IASTHEII/INAIILLTLIZE0,

C++7O0SATYORBCRODIS—MREELZESE, N\—=232 222 M EOO>
AT, AT ORI 7AILZBIO)NAILLUTSIZEN),

/opt/nec/ve/bin/nld: _ curr_eh_stack entry: TLS reference in /tmp/nccwvkaa
a. o mismatches non-TLS reference in /opt/nec/ve/ncc/2.X. X/lib/libnc++ a(ios
tream. o)

/opt/nec/ve/ncc/2. X. X/1ib/libnc++. a: error adding symbols: Bad value

N==32 222 IO )\ASTHERUEERIT I 7 (ILZ2ERITIBICE. /=23
> 2.21-4 BBED glibc-ve N\ o —Z(CEFENDIAF IV IUHMRETY, F1T
MOSFELVMRNESE, glibc-ve Ny T —2D)\—Z 3 22 THERSTZS 0N,

$ rpm —q glibc-ve
glibc-ve-2.21-4.el7. x86_64

N==32 222 OO II\ASEBEBTRESAISUZU I3 DI, /(-
23> 2. 1.2 BHEICHAR, FA4FZvOU > DUBDTzbDA—)\—~\v RICKDEIT
HEEMETF IR ENDDET, CDOA—/\—AV RICKDHRR T ZLE T DT,
-static. F/z(3. -static-nec ZIEE L CFHNSATSUZU>IULTIRE,

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

EE BRAECEERTRECKDEUSEITTERVNSENSDDFT,

IN==3> 3.5 XUEID C++ 32 )\A 5D C+HEESA TS UDAYS T 7 1)U,
/opt/nec/ve/ncc/<)\—=3 > &S >/include/compat DT (CEBEFHULE U,
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fH# A O>TJ0F2L—>3>T7AI)L

FFA >TJ«4F21L—>3>T714)

Al =

> TJ4FaL—>23a3>T7AI)IEFERITITET. OV ASOREDRERZTECEEH
9, A>TJ«4FaL—>3>T71)UE -cfCIELET,
aA>TJ4FaLl—>3>T70)Lid. UATORERTERIRUET,

F—J—FK{E

A2 T4F 2L —23>T7AI)LCEUATOF—D— RZIEETEZTET.

F—O—FK Gk

veroot VEDIL— T LU KNUZIBELUE T,
(BXEME : /opt/nec/ve)

system ) ASS AT DI — T LU NUERBELUE T,
(BXEME : /opt/nec/ve/ncc/version)

as 7 ISEIBELEY,
(BX%E{E : <veroot>/bin/nas)

ccom C/C++A)I\ASZEEBELET,
(BX7EfE : <system>/libexec/ccom)

Id U>hzEELET,

CC_pre_options
cc_post_options

as_pre_options
as_post_options

Id_pre_options
Id_post_options

startfile

endfile

(BXTESE : <veroot>/bin/nld)

A SAT2a>=EBEUET, /A SABUTOIETIEES
nx9g,

<cc_pre_options> <user-specified-cc-options><cc_post_options>
T ISATI I mEBEUES, VI SAGUTOIETIEES
nx9g,
<as_pre_options><user-specified-ld-options><as_post_options>

USHATS I >#=EBEUET, UINGUTDIETIEEETNET .
<|d_pre_options><user-specified-ld-options><Id_post_options>

AA— KNPV T IT7AILZIBELET,

RI—=RPYvTI7AIEIEELET., U HATS I>OREICEE
NE9,
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A.2

A.3

48 A D> J«aFaL—>3>Tr7AIL

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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8% B SX > U—-X@Fa>I/)\1 5 EDxIE

AEITIFISXS U —X@F > )+ S &Vector Enginel@ T > /A SOERAINASAT
> 3>, BRTREZEOMIGICDVWTEHALET,

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

B.1.1 2&AT>3>

SXSU-=X@iFa>I\1S 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 N,
-C -C
-Nc /AN
-cf xXF5 -cf=XF%
-clear -clear
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48 B SX U—XmIFI>)\A S DM

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

RE{E - NI NUEAT >3 >

SX>U—-X@EFA>INALS

Vector Engined>/)\15

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

-Oignore_volatile

-fignore-volatile

-Onoignore_volatile

-fno-ignore-volatile

-Omove

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

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

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

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

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

-alias { type | notype } AN

-alias { variable | novariable } AN

-dir { vec | novec } AN

-ipa -fipa

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

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

Vector Engined>/\15

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

-pvctl,altcode

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

CE) 3DDAT>a>zREFICIEBELET,

-pvctl,altcode=dep

-mvector-dependency-test

-pvctl,altcode=nodep

-mno-vector-dependency-test

-pvctl,altcode=loopcnt

-mvector-loop-count-test

-pvctl,altcode=noloopcnt

-mno-vector-loop-count-test

-pvctl,altcode=shortloop

-mvector-shortloop-reduction

-pvctl,altcode=noshortloop

-mno-vector-shortloop-reduction

-pvctl,noaltcode

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

CE) 3DDAT> 3> ZREKICIEELET.

-pvctl,assoc

-fassociative-math

-pvctl,noassoc

-fno-associative-math

-pvctl { assume | noassume 3}

AN,

-pvctl,collapse

-floop-collapse

-pvctl,nocollapse

-fno-loop-collapse

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

-pvctl,nodivioop

-mwork-vector-kind=none

-pvctl,expand=n

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

Vector Engined>/\15

-pvctl,noexpand

-fno-loop-unroll-complete

-pvctl, listvec

-mlist-vector

-pvctl, nolistvec

-mno-list-vector

-pvctl,loopchg

-floop-interchange

-pvctl,noloopchg

-fno-loop-interchange

-pvctl,loopcnt=n

-floop-count=n

-pvctl,loop_eq

-freplace-loop-equation

-pvctl,noloop_eq

-fno-replace-loop-equation

-pvctl,Istval

AN

-pvctl,nolstval

AN

-pvctl,matmul

-fmatrix-multiply

-pvctl,nomatmul

-fno-matrix-multiply

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

-pvctl,outerunroll=n

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

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

-pvctl,nosplit

-fno-loop-split

-pvctl { vchg | novchg }

/AN

-pvctl,vecthreshold=n

-mvector-threshold=n

-pvctl,verrchk

-mvector-intrinsic-check

-pvctl,noverrchk

-mno-vector-intrinsic-check

-pvctl { vichk | novichk }

/AN

-pvctl,vregs=n

/AN
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B.1.4

48 B SX U—XmIFI>)\A S DM

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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B.1.5

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 AT 3> ] #SRL

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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SXVU-=-X@Fa>I\(S5 Vector Engined>/\15
-stkchk | -Nstkchk RU
-sx9 | -sxace RU
B.1.6 SEM4AKREAT>a>
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

(CE) BBETHMTY .

-Knoexceptions -fno-exceptions
() BETHEITY,

-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

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
CF) BIETHEMTY,
-Knotrigraphs U

(E) BXAETI(E-KnotrigraphsiB X TEIME

LET.

-Kunsigned_char
C¥) BETEMTY,

-funsigned-char

-Ksigned_char

-fsigned-char
CE) BIETHEMTI.

-K { using_std | nousing_std } U
-Kvariadic_templates AN,
-Knovariadic_templates AN,
-K { vla | novila } 2L
-T { auto | noauto } 2L
-T { none | all | used | local } 2L

-Timplicit_include

-fimplicit-include

HRERMEAT S 3 >

SX>U—-X@EFA>IN1S

Vector Engined>/\1S5

-acct

-proginf

-Nacct

-no-proginf
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B.1.9

48 B SX U—XmIFI>)\A S DM

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>/)\15
-G 2L
-LFrLOrIE -LFrLOrE
-S54 -lZ775E
WL, F T2 B WL, F T3 B
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B.1.1457«1 LI NUAT>3>

B.2

B.3

B.4

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

SX=U—Xm@+a> )15 &EVector Engine@lidd > )\ SDIERITOMIGERE [C.3 O
DI SIBRIT] ZSBUTLESV,. SX2U—=Xnl+> )\« SDIiER1T%& Vector Engin
eMmFDAI\AS(CEMI DY —I)ILZHABLTVET, FlllE [{9ix C 2 /A S1RIT
Ziy—)L] ZBRUTIZE0,

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

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

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

SX>U—XmlF Vector Engine
A, a>15 mpILC &

BAX | PSAAEN | YA4X | PSAAYH

_Bool 4 4 1 1

bool 4 4 1 1

char 1 1 1 1
signed char
unsigned
char

short 2 2 2 2
short int
unsigned
short
unsigined
short int

int 4 4 4 4
unsigned
int

long 8 8 8 8
long int
unsigned
long
unsigned
long int

long long 8 8 8 8
long long
int

unsigned
long long
unsigned
long long
int

float 4 4 4 4

double 8 8 8 8

long 16 16 16 16
double
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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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1% C O/ \A SHERTERY —IL

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

=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

LiZEDTEET,
FFav
FFTars EiEA

-a, --append sxf90/sxf03/sxcc/sxc++D A2 /A S RITZHIBREI'(C.
nfort/ncc/nc++D > \A SIERITZIEMUE T,

-d, --delete sxf90/sxf03/sxcc/sxc++ DA ) \A SIERITICHIET D
nfort/ncc/nc++D >/ \A SIERITHEWVSS.
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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AT arvs EtEA
(BEEDEIF)
-q, -quiet J2I\ASERTOEBRICEAT AV E—EH O UFEEA.
-I, --recursive T4 LORNJERBICIEELREESE, BIFT0 LI NUEBIRH
(CEBUET. T4LOMNIDI DRIV O OEEBUE
g_o
-v, --version =23 ERZEHD U TR TUET,

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

F7AINE: line IT&E Avt—o

TJr7AIV&  ART7AIL&A

TES : BRI D 7 A IILDITES

Aytz—=

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

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

RAME
INRTOERHCHEINUTZEE(F0ER L. TS —MRELZESFOLNZRULET,
FEEHR

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

=K

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

noloop_count_test
noshort_loop_reduction

assoc assoc

noassoc noassoc

assume assume

noassume noassume

atomic atomic

cncall cncall

collapse collapse

compress (Removed/Obsolescent)
nocompress (Removed/Obsolescent)
concur concurrent
concur(by=m) concurrent schedule(dynamic, m)
concur(for=n) concurrent

noconcur noconcurrent
data_prefetch (Removed/Obsolescent)
delinearize (Removed/Obsolescent)
nodelinearize (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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{I8 D BN - BEFFH

HIAR(5E28/R. 20226E8HFEIT)NSDEHFREEUTDLESDTY,

o libc++DHR— NIV, 1.6 #includeTEDIAFEND T 7AILDOY—F] OFHAEZE
BUFUL.

o [3.1 2FkAT>3>] (C-stdlibdDsiBAZEBMUE LT,
o [3.2 &BEL - RONUEAT 3> | (SROOAZIINASATS 3 > OHAEEMUE L
Zo
- -ffast-math-check
- -mconditional-index-test
- -mvector-assignment-threshold=n
o [3.15 AT 32A48RIT] THEETERVWI/I\ASATS 3> (C-stdlibZEMULZEL
z.
o [3.16 RBIELANILEAT S 3> DOBIEE] (C-mconditional-index-testzEANLZE L
1z

e 93(CCH+ERAESHATITSUDSMBAEEINUE U FlZ(CHYR— KUElibc++(CDLTD
BB CBES(GEMUELRE.

o 9.4(IRT MLEIDRIFZZEMUE LT,

o [E13E IH/N\—>23> OEMICEATIIREE] (CC++HERESATSUDAYS T
1 ILOBENCDVWTERAZENM L E LTz,
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#
FPragma...ceeei i 40
@FilE-NAME.....civiiiiiiii i 16
1Y/ 2 1 1 101
1
1) MRS EEE i, 89
1) RS UEEB i, 89
2
20 NS T EEEE 89
201 RIS UEEEL 90
4
4 AEREEIETREEL e 94
A MEREREZE VTR L, 92
4)8A MRS EEEEE o, 90
4)8A MRS UEEEL o, 90
8
SN MIS T EEEE i, 90
SINA MISIRUEEEL e, 90
A
advance_gather .......cocvviiiiiiiiiinii e 40
always_inling .....cooviiiiiii 40, 57
—assembly-liSt ... 35

- 177 -

% 35
= 1= 0o 40
= 111U [ 40
= 10 1 1 o 40
B
S - 36
-Bdynamic ... 35
SBStatiC v 35
C
T 15
O 32
CHHEEES AT T i 97
CHHBAEE e 110
ot 15
ol (<t | 15
(ol o= | 40
COllaPSE v 40
{000 1 1 | = | 40
D
D 33
SAD 32
dependency_test.....ccocviiiiiiiiiiiiiii 41
o | R 33
M 33
AN 33
AOUDIE .. 91
double _Complex....ccvcviiiiiiiiin 93
E
S 33
L= 1510 94
ext_Vector_type ....cociiiiii 99



x 5l
F

-faggressive-associative-math ....................... 17
-fargument-alias .........cocoiiiiiiii 16
-fargument-noalias........ccceiiiiiiiiiii 16
-fassociative-math.........cooovviiiin, 17
-fcheck-noexcept-violation..........c.cooviiiinenis 17
-fcse-after-vectorization ..., 17
-fdefer-inline-template-instantiation ............... 29
-fdiag-inline.....cooviiiii 31
-fdiag-parallel ..o 31
-fdiag-system-header ..........cccoviiiiiiiiiininnns 31
-fdiag-VeCtor...cvvi i 31
-fEXCEPLIONS ... i 29
-fext-numeric-literals .........coooviiiiiiinn, 29
-ffast-math ... 17
-ffast-math-check...........c.oovviiii, 17
~ffOr=-SCOPE vt 29
-fgNU89-iNline....cvvviii 28
-fignore-induction-variable-overflow ............... 17
-fignore-volatile ........ccoiiiiii 17
-fimplicit-include ... 29
-finline o 25
-finline-abort-at-error ..........coooiiiiiin, 25
-finline-copy-arguments .........ccoovivviieneieninnns 25
-finline-directory ......coviiiiiiiic 25
finline-file.....coooiiiii 26
-finline-functions ........cccovviiiii 26
-finline-max-depth .......ccooiiiii 26
-finline-max-function-size..............ccooevininnnnn 26
-finline-max-times.........cocovviiii 26
-finline-suppress-diagnostics ...........c.cceiennnes 26
-finstrument-functions ... 27
SIVAED e 17
-fivdep-omp-worksharing-loop..............c.c...t. 17
L0 = | PP 91
float _ComPpleX......vvviiiiiiiiiiee e 92
-floOP-COIlAPSE . .vveeeeeeeeie e 18
-flOOP-COUNT .vveii e 18
-flooP-fUSION ... 18

- 178 -

-floop-interchange ..........cccoviiiiiiiiiinens 18
-floop-normalize.........ccooiiiiii 18
=flOOP-SPIit .. 18
-floop-Strip-Mine .....ccoviiii e 18
-floop-unroll......coooiiiii 18
-floop-unroll-complete..........cccoevviiiiiiiinnnnn. 18
-floop-unroll-max-times..........cccoovviiiiiennnnnn. 19
-fmatrix-multiply ... 19
-fmove-loop-invariants ...........cooiiiiiiiininenns 19
-fmove-loop-invariants-if ............coeiiiiiinenns 19
-fmove-loop-invariants-unsafe ...................... 19
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