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EDOBEEREME I TEET, ZIOOMEREIT, TR 7' al EUTHIBRa v U ROA I NITHRET D2 LI XD, A TEET,

FiR=a < RIE, Vo7 olzdiz) e A (ld= <o R) 2RO i REZFR (L 97, FIUHFEIE, BIAR=~ R L €L BRI R CTAERL
SNIAT V=N T T T LLCERETIAT TV E LG S TEIT IR vy T L2 B L ET,

ARFLRIT, GNU Ca /AT D EFEHER(GNU CHERAAR)NZE SO THERLE T, Y — A7 7 T LB L=< P T4 1ZGNU CHL
BALRRD —EME TEET,

A CEDFFRAARIZ OV T, trad B —RIE“D.1 GNU CHEIE(EAR" % clang®—R1X“9.8.1 GNU CHEiRHAR" 235 A< T2,

ERTEBRA T2 NN T, trad B —RI1Z“D.2 GNU CH.#iA 7> a "% clang®—FR13“9.8.2 GNU CH#aA 7' a " & B3
(Qiat={AN

LI, 7aAar (5% AW i=filE 7 v Z Lsample.cO BRIl 2 R L £,
FIET 045 Lsample.c

ttinclude <stdio.h>
int main(void)

{
(void)printf (“"Hello, world.¥n");
return 0;

}

FEREY Y

$ fcepx sample.c

1.2.3 Ty
C/—ATaT T EDT T DIEEL T, V=AU E LT Sy T HERED DV ET,
VAL~V DT Ry 71T, gdbEFI L TIZE N,
ZOWREHEHTAEAEIL. C/— A7 0l I L5 iR~ Ro-g4 7 a R EL THIRRL TR ERHVET,

1.2.4 Fa—=4

CY—AT T T LDF 2—=0 T DIFEEL T, a7 7 AT TREESID FATRH DY TV ZBERER DV E T, 7 a7 7 AT T,
T ATHEMFLIE B BTSN,




F2E HHIRMLRITET

AETIE, V=27 0T FLERRUET T 0D FmEIT OV TIIILET,
723, AR IXtradE— R AT OHO T, clangE—RIZ DWW CiE, “H9% clangT— R 2 BHALTEIN,

2.1 #sRa< Uk

FIHZ L FIRa < REERT 228280, V=27 0l 7 AORRNOFEITRRET 0 T AB LA 7 V= 7 OVERLETITY
TENTEET, FIfRa~ U RiL, BIRa <~ RITICHR ESN A FOA TV REATL, REIEC TV T ety v f5 7
T 7T (asa v R)BLEOU A (lda~< RN LET,

2.1.1 BifRa<UFDORK

M Z, B~ ROANTURLLT, ZV T ryd, au A7 TR 778X NI4T 2 ar DWW N7 7 A V4%
RETHIENTEET, 22T, V7 my P BRUS AT oA T v a 2Rl 7 v ar LS, v T (HlRa~R),
Ty T I (asavr R)BLOL B (da~r RISk T 5472 icon i, mana~ o Rae L CB R 22N T 2T,

“FLIPRRa~ PO, BIRa~ U PO AEZRLET,

2.1 BRa<v RDR

avURA FRSUF
VA=V =V fcepx [OA 7T aroF R O7 7 A4 O
FATAT AL AT fcc [OA 7> aro ) O7 7A /14 O

Ol ED2EARMLETHH L ERLET,

“H T ar O ET AL OO DR ENEFFZHIFITEHD ET A,
CFFLar DI LT FANL D O ZHRIEL THREL TOMENER A,

2.1.2 BlZRa<FOART7AIL

“FK22 NN 77 ANDER I, IR~ RICA I 7 7 AVELTHRIE CEDL 7 7 ANV ERLET,

K22 AHWIT7A4IL DR

71 ILDFER T7AINDYT499R ELE

.h

oA " V7 at oY (1)
.C U e s TR

C/—AT77 A 7‘)70131?/‘&30&0\
i oL NAT

T T T AT AV .S TR TZ

B ABES TR T T — AT 7 AL .S A= SENO)

TR TT
F T2 INT A .0 PND )

1) -EAX T ar NG oG

2.1.3 BIERav RO ERE

“R23PRA~RDBRET HEIFIE" I,

i

BRRa~ U RS E T HEIREEZ R LET,




F2.3 BIEROT W ET HEIRIE
BImiE Bk
0 IEFITHTLUEL,
o0LLA+ FIRREBFET2I TV VR =T — AL E LT,

2.2 BERBA T ay
FIARa~  PICIRE CEABIRRIA 7 a0 OIBREERICOVTHIALE T,
BRI 7S a3, LR OFIETIRETHIENTEET,
© W~ RO RTUR

© BREAH (23 MIRa v FOBREARZR)

© BRSO AN T AN (24 BRI T 4L T 7 AV B )
BIRREEA S a2 OIREDBSENENIL, 24 BRIT 07177 A 2 BIALTIES,

BHEOMRaURPE AR T var i EE5XAv -V R NS TERINLET, BEL K
FCOMP_UNRECOGNIZED_OPTION%Z#%E T DI LT, B AR FIREARA 7 L a ATkt 4 AEIEE AT H2 N TEET, BREAH
FCOMP_UNRECOGNIZED_OPTIONIZ DWW T, “2.3 FlsRa v FOBREEZEE A S ML TTE30,

2.2.1 BIRRBEA T av DK
R~ ROARGURTHEREA 7 L al BRETHIENTEET,
VI, BliEREEF 7 ar o Ra~UET,

© AT ERICEE T AA T v ar

[-#t1 [ -ttt 1 [ -A-1 [ -Anamel (tokens)] 1 [ -B{dynamic|static} 1 [ -C 1 [ -Dname[=tokens] 1 [ -E1 [ -H 1 [ -1dir]
[-Ladir1][-MI[-MD] [ -NMF fi/ename] [ MM 1 [ -MMD ] [ -MP ] [ -MT target]1 [ Nopt] [-P]1 [ Qe¢] [-S] [-SSL2 ]
[ -SSL2BLAMP 1 [ -Uname 1 [ -Wtool, argll, argZl... 1 [ Yitemdir 1 [ -1 [ {-g|-¢0} 1 [ -lname 1 [ -mt 1 [ -o
pathname 1 [ -shared ]

« Avye—UREA T v Ay

[-V]1T {-help|—help} 1 [-j1TL[-w]

« FoE{bREEA T e

[ Kopt 1 [ -0[n] 1 [ —x=1 [ ~xfuncll, funcZl... 1 [ -xn]

© ERRIARBEEA T e

[ -ansi ] [ -std=/eve/ 1 [ —linkcoarray 1 [ ——linkfortran ]

2.2.2 BIEREsA T3 v DEBK

PUFIZ, flfRKe A 7 L ar O BWERLET,

2221 aAVINASERRICEET B T3y
ZZTCIE, BIRRCHE SN — i A T L a A O W CRBL £,
-#
FliRa < Rzl o TEITENSa~ R HILET, 72720, 7' vl T LOFFRAEIII TV ER A,
-Hit#
PR~ Ricko CEITanNba~wr REHHLET,



-A-
HOMUDERSNIZ~ /0 TIHELLDITR)E, HONUOERSNT Y —al T N TEMILES,
-Aname|[(tokens)]
#assertAl ALERFE & DIEREL AR, nameZiRGEE L | F57E SN/ tokensk B#AHT E77,
HONLOERSINIZT b —arz, LTIORLET,
— system(unix)
-B{dynamic|static}
VISR G T 5747 TV OREEE R E L ET, B MEREL, -BdynamicAd 7" v a2 HENET,
KA TvaAd Vo MESNET,
AAT v aid-lnamet 7 ar EA GO TR 228 T, FA7 TV LI G T 2747 TV OFBEIRETEET,
-Bdynamic
B TA T TV EINTHIITAT TV EREELET,

-BdynamicH 7 > a NIk N C-lnamed 7 a BFRET DL, VI, BAIZlibnamesol WO RIDTA 7 TV AR, IRIZ
libnameal\ A RIDTAT IV E R LET,

-Bstatic
T A T TVDBFEELET,
-BstaticA 7 > a ATk C-lnamed 7 > av 48 E T 5&, V2 ik, libnameal WO 4 FTIDTA T ZV DI FGRFRLUET,

3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

libxxx.aklibyyy.sox > 74554

$ fcepx a.c -Bstatic —Ixxx —-Bdynamic —lyyy

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

&Gz

-Bstaticd 7 L al BRE LIS A TLAED-lnamet 7> a TR IELTZE#I7 A7 ZVTINZ T, AZHET A7) (Fl 21 Z-1)oHERE
ICE o TREL IR DTAT TVEERNNTA T TVIZNT R T T2 B2 TA T TR RONHT U V2T — LB EmbUET,
-BstaticA 7 > al HFRE LR, 2~ RTOK#ZIZ-Bdynamict 7 a2 EL TTEEN,

#1: %\ 2-Bdynamich 7 L al AR E LR - 125

$ fccpx a.c -Bstatic —Ixxx
Id: cannot find -lc

#12: F % \2-Bdynamict 7 > ar AR E LT G A

§ fcepx a.c -Bstatic —Ixxx —-Bdynamic

-C
AITALER O B BTl HIBRS N D TR Z | ATALBRRR 5 DATICH 2B D LIS, ZO BB TIIHIBRS e WD IicLET,
-Dname[=tokens]
#defineRTUIRIE B EFERIZ, v~/ & ERLE T, namellid~r i 48 ELET, tokensiZidnamelZ BT DA EL£7,
-DA T ar b UA T a iR —Dnameifa EET DL BIHEELTZ T A RERVET,
HOMUDERSINIZ772IZON T, “6.1.6 HONUDERSNo~ /4" EBHALTISN,



-E

-H

FRESNIZCY —AT7 7A /T DWW TR 2T 2 FATL R AR T I L ET,
HI, AR OR DI TSN ORI G T2 & A ET,

BAEDFIER FICA L 7N —RENTWDE T 7 ANDSAL e T LIRS — 2 AL ET,

-1dir

LRGN ChHE A~ F DR E, dirCHRESII=T ALV 7 NZEITRIR L, D%, lHE DT AL 7N EMRERTHINEFLET,
BED-1AT > a TT AL NI EER ESNT- 56 R ESNZIBICRBELET,

X ORI T ONEF TIThivET,
— ZEIA/C)THEENZT AL, LT ONRICHRRLET,
1. #includeRTAERE FAZ BT (LR
2. [ IFTvar TRESNIET AL
BRIRZEHCPATHTIEES NI T 4L 2N

w

4. -isystemA 7 T al THRESINIZT AL 7N

5. BIEZAHC INCLUDE_PATHTH R ESNI-F AL

6. RUBADRMT D~ HENEMNT DT AL IR

7. BEHEDOT AL IR

8. -idirafterd 7L a  CHRESNIZT AL 7N
— AFEIN<>) THENTZT7 74U, LT ONRICHRBELET,

1 AT varCiRESNIZT AL 7R

2. BREEAHCPATH TR ESNIZT AL 7R

3. -isystemA T A THRESIIET AL IR

4. BREZEHC INCLUDE_PATH THEES LT AL 2R

5. RUBAPREET D~ X EAENT DT AL IR

6. ZEHEDT 4L IN

7. -idirafterd 7 > a CHRESIIET AL
YD SAL THROIE SIS B FRESIVIZAE R SAS 2T R L E T,
dirCHESNIZT AV IRINTFELIR WG G | KA T Va3 she s Ed,

-Ldir

-M

Vo IMWTGAT TVEREZT DT ALV NIDY AN, dirk A F7,
KA TvaAd Vo MIPESNET,
FAT FV DRI FOIEFTIThiET,

1. LA T arojHifsEShizT 4L 7R

2. RUILRD ST BDTAT TV T DT 4L IR

3. BEMEFATTIDT 4L IR

4. BRBIAFLIBRARY _PATHIZHRESNIZT AL 7R

V= ADKRIF B A make < U RVRHE T2 EXTH 722 LR LET,
RATar wRETDHE, APLERZT N EmINET,



-MD

V= ADEAFBR A make 1~ RS T 2 E R TH 352 La4aRLET,

f KA T4 IV A A NZT 7 A THEANL £ T,

-EA T ar BRU-0A T v a ERIRHTHEESNIZG A | iR E-0d 7L a THIESNZ 7 7 A MWL ET,
-MFA 7 v ar LRIFHIRE SN iR E-MFA 7 L ar CRIESNZ T 7 A /KL £9,

-MF filename

-M. -MM, -MD, F7213-MMDA 7 > ar AN 26 K7 B6R% filenamelZ (1 1T 52 L& e RLE T,

-MM

V= ADEAFBRAmake 1~ U R SFRI T 2 E R TH AT DT LE4RLUET, 2L B~ XX BRI E FnEt A,
KA T var g BT D&, BLEZT N RS NET,

-MMD

V—ADK B A make v U R RE T ENTH I 222 R UET, 278U, B~ XTI I GG ENER A,
TR EY T o7 2 AdDFNZT 7 A TERAL £,

-EF T var BRO-oA T v a  LRIRHTIRESN G B | f R E-04 7 L a THRESNIT 7AVITHMLET,

-MFAT v ar ERRHCHE SN2 fERE-MFA T v ay TIRESNIZ 7 7 A VITHL £9,

-MP

-M, -MM, -MD, F721Z-MMDA 7 > al BE NG E AR BHRIZE Y — 7 MBI 52 L2 R L ET,

-MT target

-M, -MM, -MD, F72iZ-MMDA 7" > a> BNE N6 AIRTEBR O X — v M targefh CE F 452 L& R LET,

-Nopt

PRI, L FOWT N ERELET,

{ {Rtrap|Rnotrap} | {cancel_overtime_compilation|nocancel_overtime_compilation} | check_cache_arraysize | {clang|
noclang} | {coverage|nocoverage} | {exceptions|noexceptions} | {fjcex|nofjcex} | {fjprofinofjprof} | {hook_func]|
nohook_func} | {hook_time|nohook_time} | {libomp|fjomplib} | {line|noline} | Ist[={p|t}] | Ist_out=file|
profile_dir=dir_name | quickdbg[={subchk|nosubchk|heapchk|noheapchk|inf_detaillinf_simple}] |
{reordered_variable_stack|noreordered_variable_stack} | {rt_tune|rt_notune} | rt_tune_func | rt_tune_loop[={all|
innermost}] | {setvalue[=sefarg]|nosetvalue} | src | sta }

NAT > a g, ar<()EXREVEL T, BE D opte e BT 22N TEET, B,

-Nsrc -Nsta

plawslieN

-Nsrc, sta

DIDNHRETHZENTEET,
NAT L ar OFAMTONTIL, “2.2.2.6 -NT T2 a "2 BHAITITEN,

-EA T a kD IR, linemarker(TTIEHR) 2 & 0 RWZ e FRLET,

_QC

-S

AT, yERIENERELET, -QyA T v ar BEESNI G A MFOH SRR — /U DWW ORI &®3, 17 7
BMMSHET, -QnA 7 L ar PMRESNIGE . ZOHHREH DL EE A, AWK, -QyA 7 var A ShET,

FRESNICY—AT 7 ANERRL ., 7T VEFE %2, F 7407 ASONNTIET 27 7 A /ATFRLET,



AT va LRIFC-EA T v ar B ELSG G AL 7 Y a i ian £,

-SSL2
C-SSLII, C-SSLIAL v R FI#E 3 L UOBLAS/ILAPACKAZFE & T 55 RUET,
-SSL2BLAMP

C-SSLII, C-SSLUAL Rl FIH§HEF J UBLAS/LAPACKAL v R ISR A FE AT D2 L a2 iR L £9,
-SSL2A T v Ay EDiE VL, BLAS/ILAPACKIZEB W TAL Y RIEFIRE G ENHZETT,
-Uname
#undefRTALERFR 7 L [AIARIC, ~ /B R A BN L £, namel T Mscd o~ rns i EL £,
DA T v arb-Ud T v asllm—Dnamek e E T HE, BIHEE LI FBERERVET,
-Wtool,argl[,arg2]...

BESHVcargl],arg2).. & E N ENB D51 e L TlookZIELE T, & 5180T, BERIO G| E L2 <721 TR TV iuide
NEHA,

toohZix, LLF OWT O LT ERELET,

VA VA=S AN

p
0 LT

a TR TT
I Uk

-Yitem,dir
B LT LN dirk itemDO(LiEE L CTHRELET,
ftemZix, L FOWF DT E e LE T,

T RATDIRAG, F diflcepcompxiCE E LI (FrAaL 231 T),
2 RAF DR F diflcepeomIZE FE L ET (RAT AT 22 34(F),

a TR T TORAGEdifasiZEELET,
| Vo DIR2A Z difldIZZE B LU ET,
M| Ave—2T7740DF AL 7N R dinZ B ELET,

LoD item Tt U THEEBD-Y AT L a PRESNI B Itk DIREPANERVET,

TR D g 2 DBEPE THDY L 7 ZATHIRNIIIZLET,

ENETIERENIA TV =/ F 7 7 ANV DBHIBRSN S ZLITHV EE A,

RAT L av LRRHC-EA TV ar EE-SA T v ar B RELIG A R4 T v a T B0 ET,
{-0l-g0}

QAT AATEITHRET 7 A /T Sy CHI L ATRE R B ISR A B O 2 Z LR LT,

-g0A T T BAXEATAIRE T 7 A VT T /X 1 ORI AT REZCIB NG A & D7V LA R L ET,

BT, -g0A 7 L ar A AESNET,

tradE—RIZBIT BT Ny HTOEEFHEIZOWTL, “C2.7 T Ay HERN=T o7 IZ o T ESRLU TR,
-lname

libnamesoE7-ilibnameal\ \H7 7 A N4 DIAT TV EFEELET,

VURIVEIR ESNTNEFCTA T TV TRRIEESND T2, A~ RITTOTA T ZVORRENEFF BN EEI/RDE T, KA T vaid,
V= RAT 7 AN DZITIREL TES,



AKATa L, Vo mizESET,
-mt
YNF AL YR —TF T I R L ET,

T7ANG DWW RNZ-mtA 7 L ar B EL TSIV 7 P =/ b a S LN E EIV TV A -mtd 7 L a 4883 20 B3
&)Diﬂ_‘O

A= —EHDOYNTF AL YR T RITLDEE  -mtA 7L a2 ETOMEPHIET,
-0 pathname

pathname T E SN TIDOT7 7 ANV EAER L ET,

— AT arEERICIEELIBE . pathnameD L B CA T V= I 7 AN DBMERR SN ET,

— -shared4 7> ar HFIRHCIEE LR E . pathnameD & B CIA AT D=7 7 7 ANV DMERR SN ET,

— SETTarEFRHICEE LIS A, pathnameD 4 Hi CT v 7V EiEM 17 7 ANV BERESNET,

— ZDIEINDBE . AR EDa.outD R0, pathnameD 4 il CEIT R n 7 T LHMERRSHVET,
-shared

N A e QN o S P A 274 7 () o R N = PN D= S R

ARAT aAd Vo MTPESHET,

2.2.2.2 Ayt—FEA T
T, BRI A B — I 324 7 v a i oW TR L £,

-V
BEISN &2~ RIZONWT, ZON—Va i REEEET— I LET,
{-help|--help}
T ERERAILET,
]
TEPAFRESNDORNMEH S NS BEARICE T 28 E4MIELET,
-W

BEAE—VOMNEMIELET,

2.2.2.3 mBELEEA Ty
ZITIE, B REZ M DBRITIRE T 24 7 v a il > TaHL £,
-Kopt
OpRZiE, L FOWT N ERELET,

{ {PIC|pic} | {SVE|NOSVE} | {alias_const|noalias_const} | {align_loops[=N]|noalign_loops} | archi|
{array_declaration_opt|noarray_declaration_opt} | {array_private|noarray_private} | assume={shortloop|noshortloop|
memory_bandwidthjnomemory_bandwidth|time_saving_compilation|notime_saving_compilation} | cmodel={small|large} |
{const|noconst} | cpu | {dynamic_iteration|nodynamic_iteration} | {eval|noeval} | {eval_concurrentjeval_noconcurrent} |
{extract_stride_store|noextract_stride_store} | fast | {fast_matmul|nofast_matmul} | {fconst|nofconst} | {fenv_access|
nofenv_access} | {fp_contract|nofp_contract} | {fp_precision|nofp_precision} | {fp_relaxed|nofp_relaxed} | {fsimple|
nofsimple} | {fzjnofz} | {hpctag|nohpctag} | {ilfunc[={loop|procedure}]noilfunc} | instance=N | {largepage|nolargepage} |
{libjnolib} | {loop_blocking[=A]|loop_noblocking} | {loop_fission|loop_nofission} | {loop_fission_stripmining[={ ML1|
L2}]|loop_nofission_stripmining} | loop_fission_threshold=/N/| {loop_fusion|loop_nofusion} | {loop_interchange|
loop_nointerchange} | {loop_part_parallel|loop_nopart_parallel} | {loop_part_simd|loop_nopart_simd} |
{loop_perfect_nest|loop_noperfect_nest} | {loop_versioning|loop_noversioning} | looptype={f|n|s} | {memalias|
nomemalias} | {mfunc[={1]|2|3}]|nomfunc} | noprefetch | {ocl|noocl} | {omitfp|noomitfp} | {openmp|noopenmp} |
{openmp_assume_norecurrence|openmp_noassume_norecurrence} | {openmp_collapse_except_innermost|
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openmp_nocollapse_except_innermost} | openmp_loop_variable={private|standard} | {openmp_ordered_reduction|
openmp_noordered_reduction} | {openmp_simd|noopenmp_simd} | {optlib_string|nooptlib_string} | {optmsg[={1|2}]|
nooptmsg} | {parallel|noparallel} | {parallel_fp_precision|parallel_nofp_precision} | parallel_iteration=N| parallel_strong |
{pc_relative_literal_loads|nopc_relative_literal_loads} | {pltjnoplt} | {preex|nopreex} | prefetch_cache_level={1|2|all} |
{prefetch_conditional|prefetch_noconditional} | {prefetch_indirect|prefetch_noindirect} | {prefetch_infer|prefetch_noinfer}
| prefetch_iteration=/N/| prefetch_iteration_L2=N\/| prefetch_line=/N/| prefetch_line_L2=N| {prefetch_sequential[={auto|
soft}]|prefetch_nosequential} | {prefetch_stride[={soft|hard_auto|hard_always}]|prefetch_nostride} | {prefetch_strong|
prefetch_nostrong} | {prefetch_strong_L2|prefetch_nostrong_L2} | {preload|nopreload} | {rdconv[={1|2}]|nordconv} |
{reduction|noreduction} | {region_extension|noregion_extension} | {restp[={all|arg|restrict}]|norestp} | {sch_post_ra|
nosch_post_ra} | {sch_pre_ralnosch_pre_ra} | {sibling_calls|nosibling_calls} | {simd[={1|2|auto}]|nosimd} |
{simd_packed_promotion|simd_nopacked_promotion} | {simd_reduction_product|simd_noreduction_product} |
simd_reg_size={128|256|512|agnostic} | {simd_uncounted_loop|simd_nouncounted_loop} |
{simd_use_multiple_structures|simd_nouse_multiple_structures} | {strict_aliasing|nostrict_aliasing} | {striping[=A/]|
nostriping} | {swp|noswp} | {swp_freg_rate=Aswp_ireg_rate=Mswp_preg_rate=A/} | swp_policy={auto|small|large} |
swp_strong | swp_weak | tls_size={12|24|32|48} | {unroll[=A]|nounroll} | {unroll_and_jam[=Aj|nounroll_and_jam} |
visimpact | {zfill[=M]|nozfill} }

KA T valid, av=()VEREVEL T, BE D optr fEETHZENTEET, HilZIX,

-Kfast -Kparallel

ORIZ,

-Kfast, parallel

DIDNFEETAHZENTEET,
KA T2 ar OFEMMCHOWTIE, “2.2.25 -KA 72 al "B E,
-O[n]

ML, B LU0, 1, 2, FI8% IR ELET, miE kL~ mHEESN TORWES  -024 7Y ar NEfsh T, ik
LU NEE , FATIRF AN EMES U ET 2, BRI RN £9, @0 faiE bl ~Wid, (RN O fowE b L~V A HERERIC
wAELET,

O[MA T varZEELRWEE ., -00F4 7 v ar BEHINET,

KA T a L, C/—AT7ANLISND T 7 AT T, C/—AT 7AW DOWTUE, “212FERa~ U RO A7 74V k55
LIS,

— Fadfbl 10
EfbSnEE A,
— Rt
FEAR R BB AT ET, £7/-. -Knoalias_const?z A 2720 £,
B LSV ARTH T Ve b a s T O RESIDHE/ NS HL, FATREHD RIEIZE S ET,
— fem{blL~r2
BB~V UIINA T, LR OB TOIE T FEIMN DA 7 2 a A ZERVET),
- V=77 u—I7 (-Kunroll)
- TN =T AT TA=2F (-Kswp)
- V—77uy¥ 7 (-Kloop_blocking)
- JL—7RiA (-Kloop_fusion)
- JL—7"%y% (-Kloop_fission)
- JL—7"ZZ i (-Kloop_interchange)
- prefetchiy 5 DA% (-Kprefetch_sequential,prefetch_cache_level=all)
- SIMD{L (-Ksimd=auto)
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- V=T DHEET T A A NAEE (-Kalign_loops)
- REM-HLOKIE (-Ksibling_calls)
- IR LA RE ORI L S f
FIEEREREDRRIR L FEMEIE, BB L~ LT TN D RIBE L RE R oL D RS 72725 FTHRDIRL THEMEL 9,

- =T DOEBRUN o T—EE T DN ET 3 324 SA ML T OFF BT & BRI D)3 A — T — LW HREL T2
Il (-Krdconv=1)

FT VI NI 0T T AOREINIEIMT DG G0NV ET,
FT VI T s T AOEITHERER EAIBRLIZWEXITRI AL TS,
— L3
B bV A ATIMA T, LU F O Fad b A TN ET (G OA T v a B3GR LRV ET),
- ZEN—TOT =)
- V=T RHI E Db AR T AT D5E e BV — 7L (-Kloop_perfect_nest)
- =TT AT T
- clonef k.
- AUTAVJER (-x-)
FHERRE I RIS £33, A7 V=0 7 a T A0 RN LABRUIZNEEITRI AL TLIES N,

Y —=A7uT T A ETERSNZBEBIHL T, =7 uRBEAROIIHLOSHLE S EFEITXOLDA L TV RBEOTFRE(n) 24
RO E, A TA RO RIILET,

nOAEIE=L AT BB B2 A R ELE T,

ATV a i, -0LF T var bl EERIRHIIRE LTI A/ 20 ET,

KAT varvbxnt 7 ar BRI ELIG G I ELIE BN ERIER0ET,

KA T 2L, nfEE AT TA L RBET DINENEIRET DI, A TAVIRBT RETROEHIBILISS &I, AT A
BB N TH, A TAU BB ORI SITITRER A

AV TAVEBRIZOWTIL, “3.29 AU TA VR A BHATZEN,

-xfuncl[,func2]...
V=275 TREBRSNIZEE func], func2).. A\ T BB L OA L T4 BBZITVET,
RATvarid, -014 7 var bl EERIRHIHE LTS ICH 2 R0 ET,
-Xn
A TAVBRBROTREE R EL T ATV BRETVET,
BBANOILOBEES &, FATIXOEBICIRE SN ELL T OB, ATV BIROMRIZR0ET,
MTIE, 0°52147483647 DI MEAFRE L £,
KA T v arbx-A T a R ELSE S RIHELTZ I BAMNERVET,
XOA T LA DR ESNT GG X- -XmBLO-Xfunc[, func2).. A7 > a2 ATHENEIR0 AL TAVRBEATOER A, 72721, 121
RELT DALV ET,
RATvarid, -014 7 var bl EERIRHIHE LIS ICA 2 R0 ET,
A TA BN BRI A L T AV BB DRI BRIV ET

2.2.2.4 SIEMAHREELS T3
ZITE, SEBHARICEMR T DA T e T O WAL ET,
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-ansi

AAT T a A, -std=c89L AT,

FEAMIE, -std=levet 7'y a BB IBLTLIEEW,
-std=level

2 ATV T e Y EE TR T 5 S REEROL NNV EEELET, levelZiX, ¢89. 99, c11, gnu89, gnu99, F7=ifgnull
OWTNNEFRTELET, BAREEHL, -std=gnullAd 7 > ar S E7,

-std=c89
-std=gnu89

CBIFEARITINA T, GNU CHEBRAARIZHE SV TR 52 LA 4R EL £,

-std=c99
-std=gnu99

COLARITINZ T, GNU CHATRHARICIE S W TR A2 L2 ELET,
COUEAED PR — MR IIZ DN T, “6.2.1 COMFAE D S 3BHAR" A B ALITE,

-std=c11
-std=gnull

CLUERRIZINZ T, GNU CHEBRAARICIE SV TR T 2L A48 E L £,
CLUHERED YR —RRBUZ DV TIL, “6.2.2 CLIBUE O SREMHER" 2 Bit <72 &,
SONCOEFRSNT~ (LI, BEEZR </l OET)OWL DD, -std=levett 7> ar DIFEITISU TENZE DY ET, BEE
~7ZONWTIL, “6.1.6 HOHM U ERSNIZ~ /a4 " EBHALTES,
--linkcoarray
COARRAYHARZFI L T DFortrank O F GBS & CUERTAT TV DB EITI IO RLET,
KA T a BRELRWEGS | ZOMBLTZIT OO R A E T 52 L3 CEET,
--linkfortran
COARRAY AR A FIHIL TR Fortrans O S REIfE & TR ERTA T FVDRRETITH I RLET,
KA T var B fELRWES | ZOMBABEAIT DR WD FIRR A BfE 02N TEET,

2225 -K¥713av
-K{PIC|pic}
PLEINLT—R(PIC) AT HZEEIERLET, -KPICH T v al b-Kpich 7 v a AXEM T,
A7 v arb-Kemodel=larged 7> a Z[RIFHCHRE T IT TEEE A,
KA T a it MR O EZT R AR LRV ET,
-K{SVE|NOSVE}

ArMV8-AT —X 77T ¥ DILIE THASVELZFIH T 20 G0 EHERLET, -KSVEZF ' v ar BEESNHE . SVEEFIHL
FT VI T AN LET, BIEHEHL, -KSVEAF T L ar NS E T,

SVEZ YR —bLARNWT ey H T OFT VI T 7 ANV EERLTZWIES L, -KNOSVEA 7 va AR EL TLIEI 0,
-K{alias_const|noalias_const}

CONSE RIS IUTZARA L Z T NEDDRAL AL S TERSIVRWEREMIRL T, RALH LIRSS T —H DI b &1 THDE
MEFETRLUET, -Knoalias_constt 7L ab MEE SN, ik a TV E T, AMEET, -Knoalias_const4 7Y as A3 H &
ET,

KAT L aid, 014 T ar L EBNSEIRS SIS EERRHY ET,
-Knoalias_const4 7 > a1, -Knoconstd 7 > aL WA RNRG A, LR ET,
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-K{align_loops[=N]|noalign_loops}

=T DYEFAT TAANNE 2D B IS A NDEE TN E DB E R R L ET, -Kalign_loopst 7> a MR ESNIZGE., ik
EATOET, MIV—TF DIFET TA A SO SANMEROETY, M, 1°5H32768ETD20 R FDOEHAEEIIT0TY, MDIETEE
B LTB G EIEMI0ERE LG A 20 AN HEIICEEZRELE T, -OLT 7T ar DA GG . BERIT, -
Knoalign_loopsA7" > ar 3 HEAVE T, -024 7 v a BL EWVE 26 . AIERET, -Kalign_loopsZ7 > ar 3 HEAIVE T,

-Kalign_loops=14"~7"a>1%, -Knoalign_loops4 7Y a2 LT,
KATvaix, 017 var Ll ENE RS Il BEWRHVET,
-Karchi

T—%TIF v EFeELET, archiZli. ARMVS_A,  ARMVS 1 A. ARMVS 2 A, £/-1ZARMVS 3 A%IEELET, AREHIT, -
KARMVS 3 A 47 ar s nEd,

-KARMV8_A

AmMVB-ATEREN TWAMGZHALIEA T V= I 7 AN B AR T 522 LE T,
-KARMV8_1_A

Armv8-AR L UAMVB. I-ATE RSN TWAMBEFIALIA 7 Ve b7 7 ANV E AR T HZ AR LET,
-KARMV8_2_A

Armv8-A, Armv8.1-A, BELTUAMVE.2-ATERIN TV OB Z A LIZA T P2/ b7 7 ANV AR 5 e diR L £,
-KARMV8_3_A

Armv8-A, Armv8.1-A, Armv8.2-A, BLTUAMvVE.3-ATERIN TS BERALIAT V= 7 7 ANV B AR T DI Lot
RLUET,

-K{array_declaration_opt|noarray_declaration_opt}

I EEITHEXI, BAAIDRT- AN E Z OFAEB AN EERIHRICT DG &R L £, -Karray_declaration_opt4~°
TarBEESNESA . AFRICLET, SIMDIb/ e i baMietsinE -, AN&RHE, -Knoarray_declaration_opt4 =~ a3 Fi
EnET,

HR R B L TV VWA c-Karray_declaration_optd 7 L a8 E T 5E . FATHE BIFMRIESILER A
KA Tva i, -0l 7 var UL LB RBGEICERPRHET,
-K{array_private|noarray_private}

N—=TRNDOTFAX—MEAREZRBLFNC X LT, T TAR—MEEITINENEFERLET, -Karray_privated 7 > ar BNEES T
Ba. TIA_—MELET, BIEHEIL, -Knoarray_privateAd 7> a 28 S £,

KA T a 0%, -Kparalleld 7> 2 ISE N B A ITESR A HOET,

-Kassume={shortloop|noshortloop|memory_bandwidthjnomemory_bandwidth|time_saving_compilation|
notime_saving_compilation}

-Kassumed 7> aid, 7as T AOFHRIC AR T, i b 2T 20 -GN ER R T 2720047 v a T3, BED-Kassume
AT ar EEIRICIRET 2260 TEET,

4B W BRI, -Kassume=noshortloop,assume=nomemory_bandwidth,assume=notime_saving_compilationz~"> =273 A &4, =2
NAZIILL T O Tl b A FE L E T,

— P —T OBIR USRI ARG 13, MR LA REWE ST

— BNV —TEABIANURIBRRML Ry TldiehE 72 L CPUER ORI R 7 & MRS 5
— BRI T 27 s T L TOEIT AT s T LD md b2 B35

KA T aid, 014 7 v ar L LA A I E®A D ET,

-Kassume={shortloop|noshortloop}

7077 LHROERNL—T 1B T, —T ORI R385 5
Kassume=shortloopd "L 2L M ESIVIZ GG SeNL—7 ORERUEL) S
B IEHRT, -Kassume=noshortloop4 7 > a8 HESNET,

TR LD NESNE I IS B R L E T, -
AR R BAZR L E IR U D NS E BRI E T,

0

I
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-Kassume=shortloop# 7" e 28 E LT3 A S, BENESIHL, L—TTra—Ur I TN =T 7 TG =0 7T DR b
FREEFII TSNS FREER D ET,

-Kassume={memory_bandwidth|nomemory_bandwidth}

TR ILROERANL—TIZBVWT AFYNURNERRMN R IICRDEHRTIHENEERLET, -
Kassume=memory_bandwidth 7> a> B8 E SN GG . ATV RIRNR ML R 712725 B 70 U Tl bz FEML 77,
B WERES, -Kassume=nomemory_bandwidth4 7" a2 A3 H S E T,

-Kassume=memory_bandwidth4 "> 2 ZFRELIZ5HANL, ZfillOFRE bOIEER L O 7 N =7 A 7T =2 772 X DR
DSFHEEET T SN D FATREME BV £,

-Kassume={time_saving_compilation|notime_saving_compilation}

7alT AOFIRRIG I NEL 2D IR LA I T D0 E e s L £7, -Kassume=time_saving_compilationd "> a2 73
BESNGA, 7077 AOFRRI BN EL 2D I i b a TR L £, ZWEFEL, -Kassume=notime_saving_compilation
FTar v EMSET,

-Kemodel={small|large}

FATHRET 07 T LB R OA AT =/ hD, 3 —REEIREF T — 2 IO F KA RU 97, AR, -Kemodel=small7
TvarnmHShET,

-Kcmodel=larged 7> a2 &-K{PIC|pic}4+ 7> ar A RIHICIR ETHZLIETEET A,
-Kcmodel=small

Vo 7tk D —REEREFH T —H RO A FHPMMGBLANICR D LR E L BIRDBNA T V=T mr I bk A S LET,
-Kcmodel=large

UL 2% DA —REEIRAAGBLAPNIZ R DL REL £, $HIT —Z IO RESICHIFINIH £ A, FHHIT —Z IS RELY 2
BHC T — N RATIEBIT AT T v ar B8 ELET,

-K{const|noconst}

constUEAi TR E ST — &%, EEEL THROEODEDEFERLET, -Keonstd 7 > ar DMEESNZ A EHEL CTHOHR
W, BT, -Keonstd 7 L ar v E SN ET,

-Kcpu

K=l D TP EEELET, couillE, ABAFXETZIZGENERIC_CPUZREL F4, BMEHRL, -KABAFXA 7> ar H35i
ENFET,

-KABAFX
ABAFX T Tty P T DA T VeI N7 7 AN M THINFERUET, -KABAFXA T L a NG54 -Khpetagd o=
YEINIIEDET,
-KGENERIC_CPU
Am7 ety Y EFO4T V=7 N7 s ANV E I T AL RLET,
-K{dynamic_iteration|nodynamic_iteration}

L HEL—7 BT AMIL— T LML — 7 DRl 5 TIFIN L ATREZR S G WFHE T2 — 7 A BRI T D2 LA R L ET, -
Kdynamic_iteration4 "> a MR ESNIZHE . BIRIISEIRL £97, -Knodynamic_iterationd 7S a B ESNTZH A, SMUlD
=T HEFUCSIVET, R EILDN—T DIRANUIIETTT, HHERH T, -Knodynamic_iterationd 7> a3 HESALET,

AT vaid, -Kparalleld 7 > ar BNE R GEICERIHVET,
-K{eval|lnoeval}

TRE DT T 1EE L T4 AR EITONED T RUET, -KevalAd 7 ar MR ESNI- S, St a TV ET, AW, -
Knoeval4 7> ar A MAESnET,

-KevalA 7L a ZARELIS 6 EATERICRER GHARRE B LOEITRE OIS LR L) 2 A LD LD HV ET, Al LD
TERNZDWTIE, “3.6.1 IR B)/ NIRRT o 2R L O BIEH 2 B L TLIEE Y,

-Kevald 7> ar NG 9h7e A, -Kisimpled 7 > ar NGz E9,
-KevalA 7> ab WEZ, 5>, -Kparalleld 7 L al BEESNTNDI5E . -Kreductiond 7 v a b FhE7e0 E9,
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-Kevald7 > a B3G50, Ho., -Ksimd[={1|2jauto}]4 7 > a A ESIN TWDEE -Ksimd_reduction_productd~>ar b A %hE
R0ES,

-Knoevald 7Y ar BMRESNIZH G, -Knofsimpled 722 -Knoreduction4 "> a2, 3 U-Ksimd_noreduction_product4—~*
arb AL ET,

KA T vaid, -0LF 7 var U ENE G ICERRHVET,

-KevalA 7 v a6 428803, “3.3.1.2 BR R 5 15D B & Rt A< 280,
-K{eval_concurrent|eval_noconcurrent}

tree-height-reductionfiz i (L2 T, B O FINEER LT 203 ENEFERLET,

-Keval_concurrentt 7" v ar 3MRESNT5 4. tree-height-reductionfigi@ LIz 3\ T, iSO FIMEEE LT LA /RLET, -
Keval_noconcurrent4 "> a MR ESIZH A tree-height-reductionfieili{LIZIW T, fr SO SIEEMIZ , FMAG A OF] A%
BT B LA RUET, EIKHRIT, -Keval_noconcurrentd 7> a2 SN ET,

BATva i, -OLA T var Bl AR, o, -Kevald 7 > a N S IS BRI Y £,

N—T DGR UID NS VT T =T AT A =0 T PEEL WG S IS R IR CE ET,

tree-height-reductionfi i {122 T, “3.3.9 tree-height-reductionfic i b & 355t A< F2E W,
-K{extract_stride_store|noextract_stride_store}

SIMDALRI G — TN DANTART VT RADANT a5 . AT SR 205 E4a R L £, -Kextract_stride_store4 "
Al PERENTSE . ART MBI £3, AL, -Knoextract_stride_stored 7S ar M ENE T,

AFEREDSE FIS T2 — 7 Tl “3.2.7.4 SIMDER ORFEUITR FEATIC L HSIMDILHERE” 234 Ik S E T,
-Kextract_stride_storedr 7> ar B ELIZE . A7 V= u s S A0 RESB IO AN 520D E,
KA T vaid, -024 7 v ar L EBRE A Il EWA D ET,
-Kfast
KA T vaAd, 4=y~ ECEBICET T4 T V= a7 bEAFR T DT &R LET,
AATvarii,
-03 -Keval,fast_matmul,fp_contract,fp_relaxed,fz,ilfunc,mfunc,omitfp,simd_packed_promotion
EHRELI GG LEM T,
AT Va3, T us T AOFRRIE B L OV VR E T DU HEBHIET,

KA T arid, -Kevald 7 va, -Kfast_matmul4d—~"> a2, -Kfp_contract4d "L a2, -Kfp_relaxed4 "> a2, -Kilfunct 7> a2
BRO-KmfuncA 7> a OEBIC LY FHRRERICEWERZ AL EMBY ET, Bl boRIfERIZ WL, “3.6.1 FBI/IMK
SHFIC T DR b ORIEM 2 S BRL TTEE N,

-K{fast_matmul|nofast_matmul}

1THREDN— T Z BT AT TV UL £97, -Kfast_matmuld 7> a 28BS 6. sk a1 4, HIEHEE
I, -Knofast_matmul4 7> a> 2NEAShET,

-Kfast_matmult 7" ar ZHRE LI SE FATRERICAER GHRAZE) 2L 80 £, RIELORIERIZOW T, “3.6.1
FRE/ BRSO 2 B L ORITE " 2 2 IR L TS0,

RATvaid, 0247 var Ll ERE NG A ICBERAHET,

T 7 AN OI N -Kfast_matmulA > > a ZHEL CHIRRSNIZA 7 V=77 a s T B3 E FN QD54 -Kfast_matmul4~’
aArEIBEETANENHVET,

-K{fconst|nofconst}

BERFEDFE ESI CORWERE NS E S % floatil e L T DS EFE R L E 4, -Kfconstd 7 L ar 238 EShi- 54 . float’!
LLTHRWET, BT, -Knofconstd 7> a0 28 ESVET,

-K{fenv_access|nofenv_access}
T I LB T OEEE T A RN S OB EFRRLET,
— BEYNMURREET Z 7 E T AT DITEB NIURRE AT 7B A5 Fi2i

-16 -



— BEEIREELS O g NI T — RO T TETTD

-Kfenv_accesst 7 v ar BMRESIIGE . ZROOBIEE T A REENHHZ AR /RLE T, ZREIFIL., -Knofenv_access? >
varpmEmasnEd,

-Kfenv_accesst 7 > al BHRELIZG A WO OB/ NI S b2 M IES i E T,
-K{fp_contract|nofp_contract}

Floating-Point Multiply-Add/Subtractisi & ey 45 &8 i L= el L A1 7O B0 HER L E T,

-Kfp_contract4d 7" > ar NEESNI G A Bt E1TV0ET, AIEFEX, -Knofp_contractd 7 v at M S Ed,

-Kfp_contractd 7L al EHRELIZGA . FATRRICEWERLOREEREDEWEALLZENHVET, FaE{boRIERIZS
WK, “3.6.1 F Bl MR T RS A i b O RIER 2 S IR L TLIES 0,

KRAT vaid, 0147 var L ERH e A ICEWA B ET,

-K{fp_precision|nofp_precision}
B NS B O FRAENE L RNII A T ar O AR EHET 0G0 EIRLET,
-Kfp_precisiond 7" > ar AR ESIVI S & BBV MRIHBE OHBERRZENECRNE A 7 v ar O AFHELE3, BHEEE
1%, -Knofp_precisiond 7 > ar03@ A ET,
-Kfp_precisiont 7> a3, -Kfp_precisiont 7> ar %

-Knoeval,nofast_matmul,nofp_contract,nofp_relaxed,nofz,noilfunc,nomfunc,parallel_fp_precision

B & IO LM T, D78, -Kfp_precisiond 7S ar NS . — O BB LEERENSHIBRESN DD T, FATHEREN
T35t rHYET,
-Knofp_precisiond 7" > a4, -Kfp_precisiond 7" > a O EE NI L ET 23, -Kfp_precisiond 7 > a 035F 5 D & DA
T rarzRRHCHEL TV TS, ZOREICITEE B2 £ A,

-K{fp_relaxed|nofp_relaxed}
BN VB NS BR B (SRS EE R Bl MU BR L, 38X UsqrtBI 4T, WS {EL i B 45 LFloating-Point Multiply-Add/Subtract#y
SEF AU BT E R A TON G EfR R LUET, -Kfp_relaxedd 7 > al DNMEESIVEG A WL EHAZI TV ET, AR
i, -Knofp_relaxed4~ > ar 23 S £9,
-Kfp_relaxed4 7> a #HELIIG A FATRRICBWEREZEULZENHVET, F72, -NRtrapA 7' ar O EICEDL T, 7
077 LOFHER EIXFAE L2 FE MR RIS SR AT A EDVET, i bORWERIZOWTIR, “3.6.1 B/ NI T %
T 5 EECDRIWEH 2SI TTZE W,
BATvaid, -0Ld 7 var L ERENGRGEICERRHYET,
-Kfp_relaxed4d 7L a4 ELTh. -NRtrapAd 7> as 205G %0, 7>>-KnosimdAd 7" a2 £/213-KNOSVEA 7 L ar DU s
BNTHHEE . sqrtb s Wik PE B B DR LA ESIVE T, L2085 T, -NRnotrapA 7S s 3 B A& e,
FATHERRDME T3 2ZERHVET, 7235, -Knopreext 7 > ar B3 H 2h7ed 5 Ch ., -Kfp_relaxedd 7" > a Al Lo TR S 7=
O RS DN ATIHMhS N A Z L0 BV £, £z, -Knopreex. -Kfp_relaxed, 3L O-NRtrapAd 7> a8 X CTHBIRGA .
RV NEURBISN DR AT HZEN BV ET,

-K{fsimple|nofsimple}
V=277 T ML TERE NS R O LR TN E D E /R LU ET, -Kfsimpled 7 v al BRESNIGE . HEINK
SHFEOBA L ATV ET, BIEHIL, -Knofsimpled 7> ar RN EnET,
-Kfsimpled 7> ar AR ELI A FATHRRICEWERZ A UL En®0ET, i bORWERIC OV T, “3.6.1 18/ MU
Wt D i O REIERT 2 S BL T<IESV,
ARAT T2 %, -OLF T var Pl ERE G SICERBHYET,

-K{fz|nofz}
flush-to-zero &= —R&A8 04 20 G0 aHRLE T, -Kfzd 7 ar NMEESNT-HE . flush-to-zeroE—RAAd L £3, AR, -
KnofzA4 7 ar @M EhE£1,

-KfzA 7 var i B LI a ., AR R EIL — AT T URDEER LB O LEIIENLE R SO0 TR EHRZ 7, £/,
FATRERIZENWERZ AL LT ENHVET, Bl bDRIWERIZOWTIE, “3.6.1 V7l MU RISk Db O RIEH 22 AL
TIZE, BT T NI TUTFETIERED W LT D88 0DV ET,
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AKATaid, 7l I L0V JHHRE T ORMENRHVET,
KATvaid, -0LA 7 v ar U ER 7 G A ICEERRHVET,
-K{hpctag|nohpctag}

ABAFXT 1Bt OHPCH 77 KL AG — N TA RN REA R T 20 S0 &R L £, -Khpetagd 7 > a MEES 4. HPC
HTT RV ZA =N TANEREA R L £, AMREFIT-Khpctagd 7 L ar N ShET,

HPCX 2 7 RL A4 — NFANRREZ AN T 2ZE T, B/ FF v L afffe 0N — Ry =7 7V 7 =y F 7 U AMEREZ A N TEET,

KRAT va i, -KABAFXA 7 v a NG G I ER R DV ET,

KAT a7 al T LOFREB IOV VRHIRET DL ERHVET,
-K{ilfunc[={loop|procedure}]|noilfunc}

BOF B A AL TA BT DGR RLE T, LUTIC, MRERDBEEAERLET,

—  HUREEE SR I L OMRE R E B 0 B %katan., atan2, cos. exp. log. log10, pow, sin, 3L Utan

—  HURE RS R BON J6 UM RS BE A 3R B D £ B $abs 35 1. Uexp

-KlibA 7> ar BH R, Hro-Kilfuncd 7 > ar BERESHIZG S AV TV BLET,

-Kilfunct "> s D={loop|procedure} 73 E Mg S 754 | -Kilfunc=procedured 7 s> 3B SVET,

BMERET, -KnoilfuncA 7" v ar Sl SV E T,

AL RATUE, MR T EC D TREMED D D LT LT &L A AV RBEITVER A,

AU IS T TAV IR TONI S G FATRERICBWERZECSZ LDV ET, F, -NRtrapA 7> as i3 ER5 &
Th, 07T L0 LITIEAELRWFE NS FISN I ESE DI ENRHET, mELORITEAIC VT, “3.6.1 %8/
BRI D Bl b OEIER 22 L T30,

AAT L2 d, -OLA T va UL ENA RS EITER POV ET,
-Kilfunc=loop
N—TICEENDB AR EAL TARALET, V=T 1CE ENROEA BT A T AV RIS E A,
-Kilfunc=procedure
BN OB A AT RIALET,
-Kinstance=N
FATREOAL N NEARTEL £T, M3, 2°5512F TORELfE T,

RAT L ar IS NOEIZT 07T DIATRED ALy R ERIC TR IUTZR F8 A, FATRFO AL Y NS NDIEE 57322
St LR OETR Ay =V 2L EITETBYET,

jwe1040i-s This program cannot be executed, because the number of threads specified by —Kinstance=N option and the
actual number of threads are not equal.

KATvaid, -Kparalleld 7 > ab BN GEICERBIHVET,
KA T var kAT HERT, “4.2.7.10 WHIEEDO AN T COER 2 BHH-TZEN,
-K{largepage|nolargepage}

VBT DFATRIRE T 0 T LN T — U — U Re & 300 &0 & RLE T, -Klargepaged 7 v ar M ESNIG G, T—
DR RE R T L £, AMEERL, -Klargepaged 7 ar S SN ET,

KA TV a AL, Vo VRICIRE T DM ERHVET,
-K{lib|nolib}

HEHES 75V B BIEAZRIRL T, ol b AR ES AN ENEIERLUET, -KlibF 7 ar N ESNIZA . ol b a2 {EEX
HFET, -00F T ar B BIEEET., -KnolibA 7> ar 2358 AEIVET, -014 7L ar bl ERE A BRI, -
Klibt 7> ar nNEfshEd,

FRABEDRAET A7 TV L [R% OB ER LG G FIAHE OB LI RIZRBRWEEBHVET,
KRETRDIFRET A7 ZVEEIE, L FOLEY T,
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abort, abs, acos, acosf, acosh, acoshf, asin, asinf, asinh, asinhf, atan, atan2, atan2f, atanf, atanh, atanhf, calloc
cbrt, cbrtf, ceil, ceilf, clearerr, copysign, copysignf, cos, cosf, cosh, coshf, csqrt, csqrtf, erf, erfc, erfcf, erff
exit, exp, exp2, exp2f, expf, expml, expmlf, fabs, fabsf, fclose, fdim, fdimf, feof, ferror, fflush, fgetc, fgetpos,
fgets, floor, floorf, fma, fmaf, fmax, fmaxf, fmin, fminf, fmod, fmodf, fputc, fputs, free, frexp, frexpf, fseek
fwrite, getenv, hypot, hypotf, ilogb, ilogbf, isalnum, isalpha, iscntrl, isdigit, isgraph, islower, ispunct, isspace
isupper, isxdigit, Idexp, Idexpf, Igamma, Igammaf, |lrint, |lrintf, Ilround, |lroundf, log, log10, logl0f, loglp,
loglpf, log2, log2f, logb, logbf, logf, Irint, Irintf, Iround, Iroundf, malloc, memchr, memcmp, memcpy, memmove
memset, modf, nearbyint, nearbyintf, nextafter, nextafterf, nexttoward, nexttowardf, perror, pow, powf, printf
putchar, rand, realloc, remainder, remainderf, remove, remquo, remquof, rename, rint, rintf, round, roundf, scalbln,
scalbInf, scalbn, scalbnf, scanf, setvbuf, sin, sinf, sinh, sinhf, sprintf, sqrt, sqrtf, srand, sscanf, strcat, strchr,
stremp, strcpy, strcspn, strerror, strlen, strncat, strncmp, strncpy, strpbrk, strrchr, strspn, strstr, strtod, strtok
strtol, strtoul, system, tan, tanf, tanh, tanhf, tgamma, tgammaf, tolower, toupper, trunc, truncf, vprintf, vsprintf

-K{loop_blocking[=N]|loop_noblocking}

N—T T X DR EATINEDEFRRLE T, -Kloop_blockingd "> ar BIEES N5 & mil{bEITWET, -O14
Trar BN EA . #IZ-Kloop_noblockingd 7 v a i SN E T, -024 7 T ar Bl ERF ARG A B RERET, -
Kloop_blocking4 > v ar 28 H S ET,

-Kloop_blocking# "> a 3E e E . MITT vy 7 ORESEFRELET, ME, 223510000F TOREEME T, MDFEELEME
Byt RN VA &2 N S Kl ) AT ST AN [ Rine7 . B S

KA T a4k, -01A 7 v a L ERERG A ICERBHVET,
N—TTauF L TNZONWTL, “3.25 V—TTayX 77 R HALIZSN,
-K{loop_fission|loop_nofission}

VI 2T IRATFGA=2 T DI, vy 2 ARVRIAZIEROUE  BIOL VAR REOFREDT-OIZ, M—T 5 DN —T1Z
Sy E DR AT E DB RUET, -Kloop_fissiond 7> ar ME ESII A V—T 2B EON—F 1T EILET, -01
F T ar BNERIREA . HIZ-Kloop_nofissionF 7 L a3 A SN E T, -024 T ar Ul ERERRGA . B EEIT, -
Kloop_fissionA 7> a8 S £9,

N—T 3 ENDORGN— T BIOGEINEIT, LU ORdifbis R+ 2O THELET,
— loop_fission_targetfg <1

FRESNIN—TH HETHEILET,
— fission_pointf§ /=1

FRESNIZFAT X DN TN —T %53 FILET,

loop_fission_targetffi7= 736 & UMfission_pointfa xR 1122V T, “3.4.1 Feidi{biHEI T (OCL) DA 2 3 7e A< IZE WY, 7033, B
WL R TE2BINCT DI, -KoclA 7 v ar R ETHNERHVET,

ARAT v a L, -O1F 7 ar L ERE GG ITERIHET,

KA T varid, EREORE R R T LA DE THERALIZSE ST R, BELET,

ABERRIZOWTIE, “3.3.10 L — 7 B & BERA<TZE N,
-K{loop_fission_stripmining[={N|L1|L2}]|loop_nofission_stripmining}

BEYL—7 SEIRHIAN 7~ A =2 7 D@ b aATON G R LE T, -Kloop_fission_stripminingd 7" v ar DM EESI A
ANy T~ A= T OB ATV ET,

-Kloop_fission_stripmining4d—~"v a2 O={ ML1|L2}»3E M 7=356 ANy ORESIFay A ZR H BT EL 7, B
i, -Kloop_nofission_stripmining4 > a5 S E£9,

AICIZED, V=T BBV —T R CT 7 ASND T — XKL T, Fr v a2 ATVOR RO M _ ENFRFCEET,
s bk TICloop_fission_targetfi i 1238 B TRY., -Kloop_fissiond 7> a | -Koclt 7Y ar BXO-0247 v a Ll E
DENRGEIT, R T a3/ ET,

AHEREIC OV T, “3.8.10.1 ANy T~ A =077 2B R ALTEEN,

-Kloop_fission_stripmining=N

AN P DOEEEMILET, ME. 25°5100000000F TOEEEE T,
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-Kloop_fission_stripmining=L1

Fry L a ARYOFPNEREZEL AN YT DRIZLIRF ¥y 2D P A REDEET,
-Kloop_fission_stripmining=L2

FXrvvaAEORRAMEELBEL, AN YT DORESZ2RFX ¥y aDPARXIZEDEET,

-Kloop_fission_threshold=N

H B8y —7 BN BT 25 EME DN —T ORI E(L— T NOM BV AZH TR )b DRENEATERUET, M, 125100
FTOEBIE T, MOEE/NSKUEGE . BB ON—T IVNELI20 V—T OB 2 DE 13S0 ET, B ML, -
Kloop_fission_threshold=507% f S,

B LT TICloop_fission_targetfi s 1238 ESHTRY., -Kloop_fissiond 7 ar | -Kocld 7Y ar BIO-0247var Ll b
DEN RGN, BAT v a I3EINR0ET,

-K{loop_fusion|loop_nofusion}

B 5 — 7 R A T DR b2 TODE D Z I RUET, -Kloop_fusiond 7> ar M ESNIZE A, AL ET, -014 7 Y3
CSENRG A FIC-Kloop_nofusiond 7 > al M HSIVET, -024 7 v ar Bl EBNE NG B IEREL, -Kloop_fusion
TarPEASET,

AATvaid, -0l 7 v ar U ERE G G ICBRRHET,

-K{loop_interchange|loop_nointerchange}

N—T B DI EAT I BN RLUET, -Kloop_interchange M ESIVIZRA . V—T 3L £, -01F 7L ar h3 A 307
A, W ic-Kloop_nointerchanged 7> as AN SN E T, -024 7S ar UL ESE 56, A IEHEET, -Kloop_interchange4 >
arNEAInET,

RATvarid, 0147 var Bl ERH 75 GICERRHET,

-K{loop_part_parallel|loop_nopart_parallel}

N—T R FUE CEDER S LU CEIRN D DIFIELTEG A DN —T7 %38 CRBNE T LA IO EP AR LET, -
Kloop_part_parallel4 7 > al M8 ESNIG A, 2N HENESI L £9°, AR E-Kloop_nopart_paralleld—7" <> 2273 FHS
ES,

KGN — 1IN —TTE, V=T % BT DL I BRI E 7T FA TR R N 285 B3 DT OB EET T,
KA T a3, -Kparalleld 7> 2 ISE N A ITESRAHOET,

-K{loop_part_simd|loop_nopart_simd}

N—7"HIZSIMDL TEDER Sy ESIMDAL TERWE D HELTZ G & L £ DN — 7 %55 B GBI SIMDAL AT TOD S 2 fif R
LE1, -Kloop_part_simd4 7> ar e ESNIZGE . B0 HICSIMDILL £9°, &SI Z-Kloop_nopart_simdA4—7"> 2 A3 S
nES,

R EN—T VIR AN—T T, V=T 2 EF DI, BRI E L EAT IR 2SN 235 503 DT DI B BT,
AATvaid, -Ksimd[={1]2jauto}| 4 7 a2 WA DRI ERAHVET,

-K{loop_perfect_nest|loop_noperfect_nest}

REERLEN—TEHEIL GERL T/ —TICT 20 ENEHERLUET, -Kloop_perfect_nestt 7 v al BNEESIZH G, F5E
BEEN—TEERL TN —TIILET, -024 7 v ar BE VG BRI T-Kloop_noperfect_nestd 7" a3 A ET, -
O34 7 av WNE A . AW E-Kloop_perfect_nestd 7> ar M@ EET,

AMEBEIC LD V—T 5T N — T — Bl Y D L AMEESIVET,
KA T alt, -024 7 ar Ll ERF RS I E W R HYET,

-K{loop_versioning|loop_noversioning}

N—=TIN—=Ta= 7 OIEACEATIINE DAL E T, -Kloop_versioning4d 7L a BMEES VG E . SiE{bAITWET, &
&I, -Kloop_noversioning4 7> a> 2NiE S ET,

AREBEICED, SIMDIb, Y7 =T AT T A =07 ET H B b7 8 Db BMEES L E T,

N—TN—=La= TN, N—TEIAE RS D120 A7V =/ a5 A0 RESBI ORI T 25800 ET, F-,
AR LTV — T BRI T 570 O BB A — S~ R 270 | EATHERENME F 254050 E T,
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KA T a T, -024 S ar Bl ERE AT ERRHYET,
=T R—=Tq= T2, “3.3.6 L —TF == 7R BIHALITEN,

-Klooptype={f|n|s}

N—T DRGSR B IO REEELET, A4 7T al ZHETHIE T, bR ESND FIREMEDH E3, BUEHRFIL, -
Klooptype=fA~7 > ar 2SS £,

-Klooptype=f

HEBESRATE N B IS LR DN —T VT2V R E N — T N END AR H O LR L ET,
-Klooptype=n

RS H B L2 DL — T B L O M E L — T R EENL ATREME R D O LA R L ET,
-Klooptype=s

HRBESRAE N T IS B LR DN —T BLOW M E L —7 BN EE R LET,

-K{memaliasjnomemalias}

RA LV EDLDRES BEATHOEAIT, TN —F L RWEE LR FEIRE T 7 AT 5L D LR T B AR RLET, XA
T avERETHIET, mn@{lﬁi)\%i@éﬂéﬁfﬁéﬁﬁ\ﬁbbiﬁ”o -Kmemaliast 7"V ar BRESNIZH G, EHMEE T /A4
HHDEHIUET, AW, -Knomemaliast 7 ar 23S ET,

AT aslt, 01t 7Ty ar bl ERE NS I BN ET,
AA T a AFFRHERE T, 4% BILShD T ETT,

-K{mfunc[={1|2|3}]|nomfunc}

R A~ VT IR R BRI A B AR LA TODE D B R R L £, <~/ LT BRI SR, URIOFEHL CHEE DS 15054 AR

DO FEATHIZ LTI, FATMEREZ 1A ES B2 Cd, -Kmfunct 7Y a O={1]2]3} A S =54 -Kmfunc=1AM8 &

SNTZbDEHRRLUET, -KlibT 7> ar 3%, 230, -Kmfunct 7> a B ESNIZ A < /VTF BB OGS ES, 4

MBI, -Knomfuncd 7S a3 A S ET,

-KmfunczI'? LA ERREU A, FITRERICEWERZ AU B0 ET, FailbORIWERIZ WL, “3.6.1 EEl/ NIUS A
[0S e RS = ST K AL f”ﬁﬂ%”%ﬁﬁﬁb«f:éb Y

AATvait, 024 7 ar U LR EICE®RAHET,

PUFI R R L2208 R L ET,

Eofgis float®! | double®!
acos O O
asin O O
atan O O
atan2 O @)
cos O O
erf Ot O
erfc O O
exp O O
log O O
log10 O O
sin O @)
pow O O

O: 5, X x5+

TEL) ~ VTR BN TIHEAZZIR FATL QD720

T b7 ECHEITIES

EZNm ELET,

B O~ VTR R TR
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-Kmfunc=1
FIHDL EEEZSIMDE LRI UEELe~ VTR F B A AL ET,

-Kmfunc=2
-Kmfunc=1DMEREITN A, Z EE R AT BN E T DHEL LTz~ L F AL AL ET,
AEEREIT, A2/ fHllE <L EELET,

-Kmfunc=3

-Kmfunc=2DEEEIZIN A, iSRG Te N — I L THE EEEZL A TR H BRI E T DS LT~V F IR E R %
EALET,

iFSCOERMEINGGA -Kmfunc=1F7213-Kmfunc=2J W T HHEREMME T3 2ZLmH D THEENMLETY, £, ZOFE{bs
ITHZLECIATHRER AL T R ARWER ZELAZENHAT-DIEENMLETT, BIERIZ W TIE“3.3.3.2 -Kmfunc=34~7"> 3
VL) Z M S X kAN

AEEREIT, A2/l A <L EELET,

-Knoprefetch

prefetchfy & A LA 7 V=7 b AR LN e R L ET,

-K{ocl|noocl}

BBEALHIEIT(OCLY AN T ENEHRLET, -KoclA 7> ar B ESNIBE . AL E T, E ISR, -KnooclA4
TarnwEpshET,
RATva i, 0147 v a UL ENH N2 G/ I EwRnH ET,

-K{omitfp|noomitfp}

BRI LICIIT D, 7L —LRA L AL D RS B RGEL IR\ B L EATO D B R R LU E T, -Komitfpd 7 L ar D e Eshiz i &,
B bEITOE T, AEEEIE, -Knoomitfpd 7 > 2 AN S E T,

-KomitfpA 7" v al 4B LI H A N — A ZERITRES N A,
KA T va i, -0L4 7 va L ERAE NG EICERRHIET,

-K{openmp|noopenmp}

OpenMPERRDFE/R SC(LAKE, OpenMPHE/RSCEREFONE )BT DM ENEH/RLET, -KopenmpAd 7 > a DM ESIIZH A,
BENZLUET, EWHRIL, -KnoopenmpAd 7 L ar i SN ET,

-Kopenmpa 7" > ab B ESNIZH A, -mitd 7 L al MR ESNTZb DB SnE T,

TrA N DA NZ-KopenmpAd 7L a ZHEEL THIRRSNI-A 7 V= b al T bWV E N TODEE, -Kopenmpd 7 aL ZHEE
TOMERHIET,

0147 ar DL T NEEh A . simdi 37~ 1Zdeclare simdii SCNE £ Tdh-7-& LT, SIMDILIZ TR A,

-K{openmp_assume_norecurrence|openmp_noassume_norecurrence}

OpenMPDforf& R LR ESNTL— IR LT, Fvo 7 NORHIEEE M BlEEE \’C”‘ &5 | ISR SRR L | drciiif b A fetE
TOHMEDEHERLE T, -Kopenmp_assume_norecurrenced 7 > a v BIEE SN TG ki b 2TV ET, AR, -
Kopenmp_noassume_norecurrenced 7" > a5 HENET,

AHEEEICLD, SIMDAL, Y7 NI =T AT TA =0 778 Ot M shE 7,
RATvarid, N —7 I forfi R SIAMEESN COD A DA RELET,
A7 vaii, -KopenmpA 7 Lar BLO-024 7 v ar Ul ERGR7R G ACERAHDET,

-K{openmp_collapse_except_innermost|openmp_nocollapse_except_innermost}

OpenMPD/L—FHESUZ BN T, BLFDSEE T X Tli7-L TOAB AT, H&PIL— 7 %collapse DI S4B e e kL
E3

— AL —TETE D T-collapsetE R Ei N R ESH TV,
— ANL—7ETEDTcollapselZ LV EITHERENMR T T2 RREMERHHE, 2L A TNFIRRFIHIBr &5,
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-Kopenmp_collapse_except_innermostd 7" Lz B E SN 56 kL —7 % collapse D5t G B AL E77, A REIFIX, -
Kopenmp_nocollapse_except_innermost4 > > a 23 H SN E T,

-Kopenmp_collapse_except_innermost?4 "> 2129, collapselc LD EITHREDIE F 21k CEX BB ANHVET,
KA T aid, -Kopenmpd 7 L ar B AICE R AHDET,

Fiz, -Koptmsg=24"7"> al EH T HIELY, collapseD kI G BA LTI L — T ERIERIFOB W A — U THBHZEN
TEET,

-Kopenmp_loop_variable={private|standard}

OpenMP @ parallel## 3T N 12 BB UV — 7 DO HIEIZE 3% | privated L CH O 2 shared L CHO A FE R L4, AR T-
Kopenmp_loop_variable=private4 > > a 25@HEN £,

KA T arid, -Kopenmpd 7 L ar N RBAICERAHYET,
-Kopenmp_loop_variable=private
OpenMP D parallelt SP3BT L — 7 ORI ZE S Zprivatel L THIV ET,
=T DRI OB NI S FFHEILL R0 F T,
-Kopenmp_loop_variable=standard
OpenMP D parallelt ST 8 5B R L— 7 D il il 25 ¥ A shared e L TRV E9,
N—T DFIHEL DT NI B ERLL 220 T,
-K{openmp_ordered_reduction|openmp_noordered_reduction}

OpenMP®reductionfs R EiAME ESIIZY —Tab DDV DVA 7 2 WA O FRNEFZ , ALy REFIEICEET 206
& FER L E T, -Kopenmp_ordered_reductiond 7" ar NI ESNTZHE . ALY RFESIEICEELE7, &I, -
Kopenmp_noordered_reductiond "> a> 2% H S £,

VE I a WROERNEF A2 ALy RESIAICEET 528D HEHISNOAL y REAFRU Thiu, FICRU/HREHLTE
WTEET, 72720, A7V a— Vg A dynamicE 7z idguided T2/ — 7 RS0, Elzidsectionsti SO RSV 2 —Y 0 J ORI
Fo THENEF LD FDRAEE UL LBV ET, Tz, WRIEFAEE LR EAI T, FHTHEREME T 320546
BHVET,

KA T aid, -Kopenmpd 7L ar B AICE R AHDET,
-K{openmp_simd|noopenmp_simd}

OpenMPEARDsimdt S35 L UNeclare simdi§ SLO A A G N T D EDE R L ET, BHEREL, -Knoopenmp_simd4 7> a3
WHASIET,

-Kopenmp_simd4—7" v a AME BS54, OpenMP{LAEDsimd# 3Tk L Udeclare simdif LD A& H N L £, OpenMPLER
IZEBSIMDILTZ I &AT VN, WAL TV ER A,

-Knoopenmp_simd4 > > a A ES LG L -Kopenmp_simdA—7" > ar A M L ET,
QLA T v arv LA PB4 simdif SCE7-iddeclare simdif X H R TH-72LLTh, SIMDILIZAThIVER A,
-K{optlib_string|nooptlib_string}

SCFFEREBIEI I T B IR DT A T TV 7 00350 R L £ T, -Koptlib_stringd 7" L ar MaESniz i a, &
WLRR DT A7 ZVEFRINCY 7L ET, AREEFIT, -Knooptlib_string4~" > a2 S E T,

-Koptlib_string4 7> a1, -KSVEA 7L ar B L O-KABAFXA 7L ar LRI E LB AICHE NI ET,
AT aAN3xTal T LDV IEHFRETHLERHVET,
LU, xt 5720 0 F IR BRI 2 R L ET,

bcopy, bzero, memchr, memcmp, memccpy, memcpy, memmove, memset, strcat, strcmp, strcpy, strlen, strncmp, strncpy,
strncat

-K{optmsg[={1|2}]|nooptmsg}

LRI E A= T EDEHRLE T, -Koptmsgd 7 L ar BEESNZS G, HHLET, -Koptmsgd~' v d
={112} A WS NI E | -Koptmsg=1348 ESNI=b D LA 72 UET, BRERET, -KnooptmsgAd™ 7 L a3l S E T,

AATvait, 014 7 ar Ul BB EICE®RAHET,
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-Koptmsg=1
FATRERICRIER 2 LD PRt b Db a2 Lo 2 &2 Ay v —V AL ET,
-Koptmsg=2

-Koptmsg=147<ar DAyt — Iz T, HEREYUL, SIMDIb, v —TF T ra—Ur 778 DR S RENEMEL -2 L%
f?‘lf—f)tljjj ]\/ij«o

-K{parallel|noparallel}

BENEFUEAA TN EDEFERLET, -Kparalleld 7 S a BEESNIZHE . BENFNLEATOET, 72720, WHHbDZh R HIR:
TERWVHDIIRL T, BENEFHEEITOER A, BIEHRFT, -Knoparalleld 7> aL S SV ET,

-Kparallel4 7" > a2 ELH A, -024 7 > a> | -Kregion_extension4 7> =2 | -Kloop_part_parallel 47" > =2 | -
Kloop_perfect_nestd+ 7> ar | BEU-mtd 7> al b GIMNIR0ET, 72721, -034 7 v ar E R ELT AL, -034 7 Ve
VISR ET,

ARAT Va4t -00FEIF-01F 7 > ar WEN G Wl ET,

T AN DI N -Kparalleld 7> a2 48 E L CHIRENTA TV 2/ 70T A3V E N TODA . -Kparalleld 7Y a2 H8E
FTHULENHVET,

-K{parallel_fp_precision|parallel_nofp_precision}

ALy R DA LDV By NEUR T 72 1 3 SR BT DT RS RICEHRRRELZ BB L | ok a2 A A3 57>
EteRLET, -Kparallel_fp_precisiond 7> ab DEESI G FHRAZAEDFEAE LR T O fo b awmH L E T, AIgkE
1%, -Kparallel_nofp_precisiond 7> ar 2% H S £,

AT a1x, -KparallelE7-1X-Kopenmpad 7 > as ARG SIS ERNHV ET,

-Kparallel_fp_precision4 7" a2 55 L O-KopenmpA 7' 2 M3 Zh7a 854 . -Kopenmp_ordered_reductiond™ "> at 23 2h&720
\iﬁql]

-Kparallel_fp_precisiond 7> s a8 E LT E . —EhO Rl L REDHIIRS VDT80 | FEATYEREDME T3 2 WA HE,

OpenMP®Dreductionfi REiZMEE S A1, -Kparallel_fp_precisionZ 7> ar NEZI Tih-72E L Th . AL R OZAL,
WX D TRE NS B F I IR R BT O G B SR R AR AE T D RN S D T O B DML E T,

-Kparallel_iteration=N

FHARRE SRR U B ML _EEHIAL T —T DB EA GO GRE T HZ LA ERUET, ME, 1552147483647 F TOREHE
b’C\\j«O

KA T va g, -KparallelA 7 > ar DA NG EICERIHIET,
-Kparallel_strong
WHUEDN R BIRZRL BB FUEAN BB L — T 2 XTI 22L& fa R L T,
-KevalA 7"+ ar BLU-Kpreexd 7 L as b RIBHIA NI R0 ET,
FRRARRE ., BERERCTE I, -KparallelA 7 > 2 ERIU T,
-K{pc_relative_literal_loads|nopc_relative_literal_loads}

BN O3 —R RIS IMBLUAN THHEL TR, VT IV 7 — VLB CTT 78 ALE T, A REHE-Knopce_relative_litesral_loads
FFvarpdEHESnET,

AA T aid, BB OB EL T HA IR0 ET,
-K{plt|noplt}

ALEIRNE = —R(PIC) TOANERS » R )L~D T 7% AIZProcedure Linkage Table(PLT)& 1 FH-4- 2 &0 & FRL £, A ML, -
Kpltd 7> arn@mHAshET,

AA T a4d, -KPICA T va Eid-Kpich 7Y ar e B BERAH £,
-K{preex|nopreex}

V—=A7 T T NI TARERO A TR DR b2 1O RUET, -Kpreexd 7 > ar NEESIIZG A o bafT
WET, ABEERIL, -KnopreexAd 7 Y ar N SN ET,
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-KpreexA 7L a ASELIS A 707 T 505 b, FEATSIVR NI T OB EI TSIV, FATHRERICRIER (G TR OIS AE
REVEELHIENRDHYET, AEREIZIDEIEANZ OV TIL, “3.3.1.1 AR AT 2 B 7t <7230,

KATva i, -014 7 var Ll ER e &I B HY ET, 7035, -Knopreex. -Kfp_relaxed, 3L U-NRtrapA—~"> a2
T _XTH R A RN BISDR T DIENHYET,

-Kprefetch_cache_level={1|2|all}
EDOFX oy alb - ULT =257V T7 2 F T H0EHERLET, AIEIRFL. -Kprefetch_cache_level=alld "> a 23 E I E T,

AAT v ar ik, -Kprefetch_indirect, -Kprefetch_sequential, F7-i-Kprefetch_strided "> a> Dy H01 2L BN GAICE
RRHET,

-Kprefetch_cache_level=1

TR ELRF vy 2l VT 2y F T HIEERRLET, LRF Xy 2llO BT V7 =y T Hprefetchi & AL £,
-Kprefetch_cache_level=2

T —BE2RF Y 2l ZDHT VT =TT HEEFRLUET, 2IRF vy 2l H TV 7 =TT Dprefetchin A HL £,
-Kprefetch_cache_level=all

-Kprefetch_cache_level=147"v a3 ON-Kprefetch_cache_level=247"> a> OiRes RIFHZ A 2N L E 3, 2 Oprefetch
MBEALSEDOEDIEITID, VBRI TV T 2o F LB DTN TEET,

-K{prefetch_conditional|prefetch_noconditional}

if SCeswitch LIZ & END 7 ay 7O T A SNARR ST — ZIZxt L Cprefetch iy & & £ T A B0 RLET, -
Kprefetch_conditionalZ 7" > s 2MEESNZGE ., AL £, Al -Kprefetch_noconditional 47" > a3 S ET,

AAT a3, -Kprefetch_indirect, -Kprefetch_sequential, E£7=1%-Kprefetch_strided 7> a2 HD 1L, ENENRGEICE
BRARHET,

-K{prefetch_indirect|prefetch_noindirect}

NN TS VB I T 72 A ARNT 2 R)SHARIF — 225t LT, prefetch@r A% LIZA T Y x /N AR %S
DEFERLET, -Kprefetch_indirectd 7" S ar MHEESNIZ 6. ERLET, AI&HRHT, -Kprefetch_noindirectd 7" a2 7% &
ET,

KA T vaid, -0LF 7 var U ENE 58I BERRHVET,
-K{prefetch_infer|prefetch_noinfer}

TV7 2T ORERER R 6 il 7 7 BEADT VT 2T % M )T 50 B EERUET, -Kprefetch_inferd 7" > al 36 E
ENEHE, V7o FEH A LUET, BIEREHT, -Kprefetch_noinferd 7Y ar M s E,

AA T a g, -Kprefetch_indirect, -Kprefetch_sequential, E7-1%-Kprefetch_strided > a M550 1L, ERE G EICE
BRBHVET,

-Kprefetch_iteration=N

prefetchf 2249 D88, /L—7" DO MalisZ I Z B HESNDT — 25T D2 AR LET, MI. 15510000F TOFREEIE T,
SIMDAEAN i A S BN —T7 DA . MTIEISIMDILEN 725 E DV — 7 DK LA R E L TEEW,

AATva it IRF vy allOBRT VT 2y F T Hprefetchfn B a2 G L LET,

AT a3, -Kprefetch_indirect, -Kprefetch_sequential, $=7-13-Kprefetch_stridet 7> 2> D5 60120, EAFEESIL TS,
Mo, -Kprefetch_cache_level=1F7=i%-Kprefetch_cache_level=all4~7 > a> BEESNV TV AL A ITHE TRV ET,

KA T a0%, -Kprefeteh_lined 7> as LRIFEHZIIFR E T EE A,
-Kprefetch_iteration_L2=N

prefetchfy 5Lk AR, V—7DMBIRZIZE SIS T —F &35 352 a R UET, MT. 123510000F TOREIE T,
SIMDILANE SN DL —T DA MTIESIMDILE N2 & D)L —TF DR LI A TR EL TSN,

AA T aid, 2RF vy 2D BT VT =T Bprefetchfin 525 G ELET,

AA T va i, -Kprefetch_indirect, -Kprefetch_sequential, $=7zi%-Kprefetch_stridedt 7> a D5 5012 LI LR ESILTND,
2>, -Kprefetch_cache_level=2%7-i%-Kprefetch_cache_level=allA4 7> a MR ESNCOBIEAICE NIV ET,

AT aid, -Kprefetch_line_L2A4 7 ar LRIBRHCIZIE ETEEE A,
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-Kprefetch_line=N

prefetchfi &2 E KT D8, Ny oL 2T A IS 55T — 257V 7 2o F ORRETHEEFRLET, MT, 1°5100FTD
ERETT,

AATva i, WK v o v 27V 7 2y F§ Dprefetchir S a3 S LE T,

AA T arix, -Kprefetch_indirect & 72 13 -Kprefetch_sequential = 7" > 2 D5 LD 12 L EREEEINTWD, 2D, -
Kprefetch_cache_level=1F7-1Z-Kprefetch_cache_level=all4d 7> a NRESN CO DG AITHE N2V ET,

AT a0%, -Kprefetch_iterationd 7S 2l LRIBFHZITHR E T EE A,
-Kprefetch_line_L2=N

prefetchfy S 2Lk T 208, NS 2T el 3567 — 257V 7 2o T ORBETHIEERRLET, MT, 15°5100ETD
BRIETT,

AATTaid, 2RF v 2 DB T VT o FDprefetchfiy ot ELET,

A7 a ik, -Kprefetch_indirect & 7= 1% -Kprefetch_sequential = 7> 2> DI LD 1O LL ERIEEESN TS, o, -
Kprefetch_cache_level=2%7=1%-Kprefetch_cache_level=allA "> a2 238 ESN CTODGAITH NIV ET,

KA T a0%, -Kprefetch_iteration L24 7Y aL LRIFFICITIE ETEEE A,
-K{prefetch_sequential[={auto|soft}]|prefetch_nosequential}

J—T Nl SN BRI T 7 B AS ARSI T — ?GL LC, prefetchin & ALIA 7 Y=y F%EEEJZTZM)T DEFETRL
F£9, -Kprefetch_sequential = 7" > a v RiEES NG A& AR LET, -O1A T a RHEMRGE ., A KR
Kprefetch_nosequential4 "> a W5 SN E T, -024 7L ar LI ERNE R4 A IGHET, -Kprefetch_sequentialA4~ /3/75\
WHSNET,

-Kprefetch_sequential 4" g D ={auto|soft} 13 E Mg S 4172354 . -Kprefetch_sequential=auto4 7" > = 3@ HSIVE T,
KA T varii, 0147 var Bl LB RIS ICERRHET,
-Kprefetch_sequential=auto

=T T SNSRI T 7 B AS OB T —H I L T N—RY =7 7V 7 =y F 2R 1327, prefetchan 52 1 )
ToMEAL AT HBRITIRIRLET,

-Kprefetch_sequential=soft

N—T WO SN DB T 7 B ASILOBLHT —#IT L T ~N—RT =7 7 U7 = F a2 R HE 312, prefetchan 52t )
LET.

-K{prefetch_stride[={soft|hard_auto|hard_always}]|prefetch_nostride}

=T N THEHINLX Y 2D T A P ARTOH REIRANTI AR TT 7B ASNARS T — 225U T, 7)7;/%7&9%Fm“5ﬁ>7
PEVERLET, V7 2y F 5T RLANFREHE E LRV L — T 28 B E T, -Kprefetch_strided 7L ar Mg ES -5
FEMEL £, A ML, -Kprefetch_nostrided 7 2> S SN ET,

-Kprefetch_strides "> a2 d={soft|hard_auto|hard_always}» 48 i = 4172354 | -Kprefetch_stride=softd "> al @ HINLET,
-Kprefetch_stride=soft4 7"+ a 35 L ON-Kprefetch_nostrided 7" > a1, -014 7 v ar UL RSB @75 G IZBERBHDET,

-Kprefetch_stride=hard_autoA4 "> a2 3 L O-Kprefetch_stride=hard_always4~"> =14, -Khpctagd 7> a8 N-014 7 > a
YL EBE GG ICERAHET,

-Kprefetch_stride=soft

prefetchf &KL C, 7V 7= F 2 RiELET,
-Kprefetch_stride=hard_auto

N=RY 2T ANTART VT 2o F ¥ =ML T, TV7 =y F 2 FEML £,

KA T L al BRRELIGE . Ty a BT —2DHT V7 2 F 59— =T AN AR TV T 2o F v —5RELET,
-Kprefetch_stride=hard_always

N=RY =T ANTGARTV T 2o F X+ —2HHL T, 7V7 =0 F 2 FMLET,

KA T v arwfRE L6 -Kprefetch_stride=hard_autod™ 7> ar L8 ®IZT V7 2T 217989/ — R T =T AT AR
TVT 2T —% X ELET,
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-K{prefetch_strong|prefetch_nostrong}

LR v =2Zxt T Dprefeteh iy 754 4 Al DB5, strong prefetchdy &% 4 T 20 B EHE/RLE T, -Kprefetch_strong 23 &S
ni-BA . ALET, BMEHIE, -Kprefetch_strongAS @ S £+,

AAT v aind, RF vy 27V 7 2o T Dprefetchi 5 D A& RELET,

AA T a i, -Kprefetch_indirect, -Kprefetch_sequential . 7z i%-Kprefetch_stridedt 7" > a D5 601 Ll ERFEES LTS,
2>, -Kprefetch_cache_level=1%7z(%-Kprefetch_cache_level=allA 7> a MR ESN COBEAICENIRVET,

-Kprefetch_nostrong4 "> 211, -Khpctagd 7' > a BWHE NG EITERBHV ET,
-K{prefetch_strong_L2|prefetch_nostrong_L2}

2Ry 2R Dprefetehfy B & A AT DES, strong prefetchiy 245 20 B0 E R L E T, -Kprefetch_strong_L22MEE
SNIE . AL E9, B MEERIL, -Kprefetch_strong_L2A%E SN E3,

KAT Va4, 2RF vy 2127V 7 2y F 3 Bprefetchin B O B & wt Gl LET,

KA T a i, -Kprefetch_indirect, -Kprefetch_sequential, 7= 1%-Kprefetch_strided "> a> D95 D120 LR ESIL TS,
7o, -Kprefetch_cache_level=2%7~%-Kprefetch_cache_level=all4 "> a2 R ESN CODIBAITHE IRV ET,

-Kprefetch_nostrong_L24 7" >z 1%, -Khpetaghd 7> 2> BE G S ICEWRRHVET,
-K{preload|nopreload}

O— RN E R AT DRIEL A TONE DR ET, ARBE(LEITOZE T, Mn A Va— U 7 OikiiEfbiMetEs i, %
TrEReDm LR TEET,

-Kpreload4 7" > ar BRESNIZHA | Bk zT VET, AMEEFIE, -Knopreload4 7" > a3 S ET,

-Kpreloadd 7> ab Z#EELIEG S, 70/ T L0 || EITSNRWIET o —RaaNETSN, R YRHElESRL
077 LDELTRHET HZENHVET,

KA T va it -0l 7 a U LRSS ICERRHYET,
-K{rdconv[={1|2}]|nordconv}

=T DR NS T BB T DI EZ XD T4 A NA T OEERIORIN, A—"Ta—Fi3T7v 7T IR Lt
E LT fe b &= 7O S E R LET,

-KrdconvA 7> ar AR ESNIGE . Bl bEATOET, -KrdconvA 7 v ar O={1)2} 08 S 54  -Krdconv=147"T a3
RESNFELOERRLET,

-024 F v av L ERNE A B WL, -Krdeonv=14 7 ar NEH SN ET,
ZUTOADPAT — AT —FIT T T IV R T H5E . -KrdconvA T L ar OF BIZIVFERDPBRDILDBHVES,
AATva i, -024 7 var L ERE RS A ICERRHET,

-Krdconv=1

=T DREN Ao T EME T D INE TR 24 A N T OFF A EBEEIU DA A — T — LW EAREL T
BALZITVET,

-Krdconv=2

-Krdconv=174~7">a> OBEEEITINZ ., Vv—7 DN CT— BT HINE 38D 354 A R 2L F OSSR HF D
NI T T T RURWERE LB b E2 TV ET,

-K{reduction|noreduction}

VR ay DEBEALEITONE D EIERLUET, -Kreductiond 7L ar BNIEESNT-HBE . Bl bE2ITWET, BRI, -
Knoreduction# 7> a> A S ET,

-Kreductiond 7" v ar ZHRELIZSE . FATRRICEIERGHRRZE)EAELDAZENHVET, FadbORWERIZ WL, “3.6.1
B/ NIRRT DR L O RIVER” 2SR L CLIEEN,

KA T a3, -Kparalleld 7> 2 SE N A ITE SRR HOET,
-Kreductiont 7" > a a2 32551, “4.2.1.1 BENWESILDOT-H OFIFRIGEA 7 > a7 Bt A<IEE0,
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-K{region_extension|noregion_extension}

HENPFUIZE DA — Sy REHINE T H7-012, 7SIV W) —Va  BER T Dham b a1 a0 E R L E T, -Kregion_extension
F T ar PRESNISA . Sl k21T O E T, AR, -Knoregion_extensiond 7 v a3 S ivEd,

-Kregion_extensiond 7" > a A8 ELIZG G, WHHLZNR D/ L—T7"Clid, FATHRMET 72580300 ET,
AATva i, -Kparalleld 7 > as NG D72 AT E R BBV ET,
AHEREDOFEMIC DN TIL, “4.2.5.10 STV AT —Var OPE R EBHE A TSV,

-K{restp[={all|arg|restrict}]|norestp}
RAL B DG CEATODEDEATRUET, -Krestpd 7 v al W ESNIZS G Bl a7 ET, HIEIFIEL, -Krestp=restrict4
Trar BEAEIET,
-Krestpd 7 > ar B ELTG A FATHERICRIER GHERRY £ X S TR O BISN I A7 E) e £ LB ENHVET,
ARAT vaid, 0147 var L EBRHERGEICERN DV ET,
-KrestpAd 7 a2 4 BE81%, “3.3.2 RALF O I L ZRBFATEEN,
-Krestp=all
T RTORA L HDrestrictlEffiS AL TNDHLDOEHAR LT, i bz TV ET,
-Krestp=arg
I TERN TR A 2 DirestricE RS TO DB D EH R LT, il {b &1V ET,
-Krestp=restrict
V=Rl LT ICrestrictE i1 DFRESNIZRA L2120 DdrestricE i STV DH DL AR LT Fom b2 T 0 E9,

-Krestp
B EL THNIZARA L Z B LY — 27 17T A CHIZrestrictEAfi T D E SR AL Zi3restrictiEATSIL TODH D &AL T,
LA TVET,

-K{sch_post_ralnosch_post_ra}

L ORFEINHEIT, AT P a—U ORI EATIDE DRI R U ST, FATT DT OIEFE2 ANV D28 T, EATIERE
[ E&SHET, -Ksch_post_rad 7 > ar BEESNG A, Ra{bE1TVET, -004 7 > ar WE e & IZ-Knosch_post_ra
FTarPEHSNET, 0L 7 var B ERNE G B IEIREL, -Ksch_post_rad 7 > arodim S ivEd,

-Ksch_post_rad 7 as 235 EL Th., LI AZDAEY ~Di#E -1 T3 ML 8 A,
-K{sch_pre_ralnosch_pre_ra}

UIOAFEITRINC, AT Y a—Ur 7 ORI LA IO EDERLET, FATT 5B ONEFZ AR HZE T, FATHERE
f) &S ET, -Ksch_pre_rad 7> al MR ESNTZH A, otz T WET, -004 7 > ar A a7ats A, #I2-Knosch_pre_raA
TrarnEHASNET, 01 T v ar Ll ERNE A BRI, -Ksch_pre_rat 7 v ar N HEET,

-Ksch_pre_rat 7> av HfRELIZHE . LU AZDAE)~OREE-E im0 Il . EITHERME T 352eH0 £,
-K{sibling_calls|nosibling_calls}
KEMN-H LB LTI EEFERUET, -Ksibling_callsA 7S ab M8 ESHIZEE ., Kb EITOET, -0l 7L ar i
BHheia ., AW, -Knosibling_callsd 7> a8 SN E T, -024 7 v ar Pl ERNA a4 AIEERL, -Ksibling_calls
AT arpPEMSNET,
-Ksibling_calls#t "> as AR E LTS R — ANy ZIERITIRIES AV ER A,
KA T a4k, -0l 7 va L ERERSG S ICEWRRHVET,
-K{simd[={1|2|auto}]|nosimd}

SIMDYESEM S ZRI A LA 7 Y=/ N A 32 &7 E R L E T, -Ksimd[={1]2jauto}]4 7> ar DMe eSS 54 v—7ND
I U CSIMDIEEM BRI A LA 7 VeI N AR L ET,

-Ksimd4 7" >z O={12auto} BNE MES 75 | -Ksimd=autod 7 > ar BRI ESNIZb D EARLET,
-024 7 av L EBNE R IR S A ARERRT, -Ksimd=autod 7 > ar sl ENn E T,
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-Ksimd[={1|2auto}]4 7 > = B A w784 . -Kloop_part_simdA 7> ar b A e ET,
RAT vaid, 0247 var L ERERGEICERR BV ET,
SIMDAEIZDVNTIE, “3.2.7 SIMDIL & 357 A< T2 &Y,
-Ksimd=1
SIMDILIE M B EFRI A LA VI N AT DL R LET,
-Ksimd=2

-Ksimd=1F7"> a0 DEEREITINZ | ifS07E %Gt e L—F 126 LT, SIMDYEIEM A AR LA T Y =/ M A T A2 A 4e R
L%,

if CNDA B ETCRFATT 5720 ifCDOBERICL > UIETHREDME T 3258 0HVET,

Fo IECNDOREREEATT D720 77 T LOFEE L, FATSIRWIET OM AN E TS, FATHRICEWER (G TR O
BISFEEIRE)V R LD ENHVET,

-Ksimd=auto
N—TESIMDILT BN ENET L _ATRHBIRNHE T D EERRLET, if0EE T/ —7 OSIMDILAMEES L ET,
-K{simd_packed_promotion|simd_nopacked_promotion}

BORS EEVBl NEIUR B2 DN A A MBI DECS N B DA T v I AGHRDA A NOFFAEAR Z 22O E{REL . packed-SIMD{L%
RAET 20 B0 %R L E T, -Ksimd_packed_promotion 23 #§ & &4L7- 35 & | packed-SIMDAb & 2 #E L 9, 44 K IR 13-
Ksimd_nopacked_promotion3ii H S A1 £,

BLNBEFR DAL T 7 ZFHRD S A S DOHIFAZ R D56 AN UREET 78 AL FATRERE R T EXFATRERISRV D
LIENBVET,

KA va ik, -Ksimd[={1]2lauto}A4 7 > ar NE NG A ITER B HVET,
-K{simd_reduction_product|simd_noreduction_product}

FRHOVE 7 a FEBEICKLU T, SIMDILEFTIN G E4R R L F7, -Ksimd_reduction_productd 7> ar NMEESNI-H 4, A
DVE v a B LT, SIMDILETWET,

AW, -Ksimd_noreduction_product4 7 Y g N E SN E T,

-Ksimd_reduction_productt 7" > a a48E LT G, EATRERICEWERGHERE) AL LLZEnHVET, i boRITERIZ S
WTHE, “3.6.1 BB NIRRT AR L O REWER” A S L TTZE,

A7 vaid, -Ksimd[={1]2auto}|A4 7 L a NE BRI A ICERAHVET,

AA T aid, -Ksimd_reg_size=agnosticd 7 L aL LRIFFICIZIR E TEEE A,
-Ksimd_reg_size={128|256|512|agnostic}

SVEDRI ML VAP A R%ARELET, BALIZE Y TT,

-Ksimd_reg_size={128|256|512}4 7" > a MM ESINIGE . FIFRRHIARY MLL D RZ DY A X E R E SV B EHE A7 T
WA IR ET, F07-50, F{bAMEESIL, FATHEREDIN EAIRSNET, 7277 L, AR L= EAT rlRE 7 2/ 5403, BHERIRC
RELTETARDRI L P AZDSVEER FHEL TOVAHCPUT —F% T 7 F v IZBWTCHO R IEFIZEIEL £, 26/, “3.6.2 SVED
RIMVL TP AE DY AREFRE T D6 OERBFIR 2 BHAL7ES0,

-Ksimd_reg_size=agnostic4 7> aL B ESNIZH G SVEDRTMLVL AR GG TEDY A R LIS TRIREATVO TR
UMD AZYARGARITET HDRIT RS T LA ER L £, ZOFRITRREY 1/ T A, CPUT —F 7 7 F v |ZEESNIZSVE
DRI ZEYA R E ST EITARET Y, 72721, -Ksimd_reg_size={128|256|512}4 7> a> w46 & LI= A L b~ T, 4T
PEREME T T2 A ROV ET,
A WEERIL, -Ksimd_reg_size=51247 > ar A ASNET,
KA T aii, -KSVELF 7 v ar mWEN G G ICERRHVET,

-K{simd_uncounted_loop|simd_nouncounted_loop}

SIMDIEIES B EFI A LI- A7V =/ N LR 2 5 e R UE T, -Ksimd_uncounted_loopA™—"> a3 8 ES M- 434, while
L—7 do-while/L—7 | if-goto/L— 7, BLUVL—F A ~DFEHI LB Dfor/L—F P DMA1 5L TSIMDIRIEM S &R H L=
F T M AR L ET, A MR T-Ksimd_nouncounted_loopA L a8 SN ET,
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AATva g, -Ksimd[={1]2lauto}] A 7 T a B L -KSVEA 7 v a BE NG S ICERRHET,
-K{simd_use_multiple_structures|simd_nouse_multiple_structures}

SIMD{L. B, SVE® Load Multiple Structuresfiy 43 3 & (O8Store Multiple Structuresiy &5 2 320 E &R LET, -
Ksimd_use_multiple_structuresz 7" > ar MMEESI G, RO SEFIMALET, SIMDILXZOr—REBIUANIZ EFED
MEEFRTHET, FATIREZ 16 LSBT, 2720, T—F2DT ITA A ML > TUIEITHREN ST DB A NHVET,

AW, -Ksimd_use_multiple_structures "> =L 3@ SN E T,
AATvasid, -Ksimd[={1]2lauto}]A 7 T a B L -KSVEA 7 > ar DA NG S ICERBIHET,
-K{strict_aliasing|nostrict_aliasing}

B CHES i /Raliasing rulellfit- T, AEVFEIRO HRV B B LIl b & 7F T 0G0 a e L E 7, M5 eedii
BT, REROBECILBRDIRERE TY, HIERFIE-Knostrict_aliasing 7> a2 H S E T,

KA T aii, 0247 var B ERE G A ICERRHYET,
-Kstrict_aliasingZ "> a % 3281, “3.3.11 Strict Aliasing” Z 355t <720,

-K{striping[=N]|nostriping}
=T ANTGAE L 7 DI EATODEN TR LU E T, -Kstripingd 7> as DM ESNIZH A LAV ET, MEARTA
v 7 RBECTT, M, 22°H100F TOIEAET T, -Kstripingd 7" a> D[=NJNE SN T-84 . -Kstriping=23 8 E& -
DEHRIRLET, -OLA T T av ARG A . #I-Knostripingd 7> a 2SS ET, -024 7 v ar DL LG4, A RGHE
1. -Knostriping 7> a3 SN ET, -Kstripingd 7> a3, -024 7 ar L EERIRICHEE LB AICH LRV ET,
KA T varid, 0147 var Bl ERH 735G ICERRHET,
N—TARNTAE L TIZONTIE, “3.34 NV —TANTAE L 77 BB 5 A< I2EN,

-K{swp|noswp}
IINT 2T AT TA = T OB b EATODE D EFERLUET, -Kswpd 7 L ar BMEESNT- 56, b afTWET, 72720, &%
OB REDPIAFFCTERVD DI LT, Bl bz 1TV ER A, -OLF T v ab SE e A W IZ-KnoswpA 'L a3 &
WET, -024 7 va DL EBSEDREGE AR, -KswpA 7 Tar S ET,

KA T vaid, -0LF 7 var U ENE 58 I BERRHVET,

-Kswpd 7 var, -Kswp_weakAd 7 ar E7-13-Kswp_strongd 7> a LRIBHIIS ELIZ A, I ELI T NE2hER0 £,

VIR 2T RATFGA=Z TNEONWTUE, “3.2.6 VTR T AT TA =0 77 % B A< TES0,
-K{swp_freg_rate=N|swp_ireg_rate=N|swp_preg_rate=N}

UTDLTRZIZDONWT, VTN 2T AT FA = 7 TER A ReRE G (E =) 2L ET,

— BEVNRL UAZBIOSVEDO R ML A

— L UARH

— SVEDQT VLT A —hLVRK

N, 17251000 TOBEKE T, AWML, -Kswp_freg_rate=100,swp_ireg_rate=100,swp_preg_rate=1004"~7"> a3 S
i@‘o

LOREEIC BT B4 B RS HET, VI NI 2T AT FA= T O M I CEET, LUAIBRRT B0V 7R =
Tr AT TA=L T D AENRNG B 100K ERIEEEZARA T L AARETDIET, YT N =T AT A= T DN T
XHZENHVET,

KA T v ar B ETDHIET, LUAZDAE)~OIREE- M EML . EATHREDME N 3256030 ET,
KA T vaAd, -02F4 7 ar L ENGRIRGEICEWRDIHVET,

-Kswp_freg_rate=N

VINT 2T IR T T A =07 %30 AT DR BRI NIUEL DA 72 B TNISVED Y MLL AKX D N ME F AT RE T D EFa 7 RL
F7,

-Kswp_ireg_rate=N
VI 2T AT TA= T b D88, B DAZ DN ME WTRETH L LR RLET,
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-Kswp_preg_rate=N
VI =T RATTA= 7wl 288 SVEDO T VT A — V22D N ME I FIRE T D L4RRLE T,
-Kswp_policy={auto|small|large}
VTN 2T RATFGA= T TERTHMAAT Y 2= 7T NIV LD RPFEELFERLUET,

IITNT =T ST TA =0T, -Kswpd 7 ar, -Kswp_weakd 7 '>as ., -Kswp_strongd 7> ar, 32N o4 7 a4l
KIS UTe B LRI T 23 207235 8l ATh i ET,

B MEEFIL, -Kswp_policy=autod "> at 2V S E9,
-Kswp_policy=auto
N—T M F AT P 2=V 7 TN R L% B8 CIRIRLET,
-Kswp_policy=small
INSTp =T (B 2L BB D AZEDRI DI — TN LT B AT Y 2= T T ATV A LB LET,
-Kswp_policy=large
RERN—TBIANL, BBV D AZFIR LN —T N LT T AT Y 2= T T ATV A LA HERALET,
-Kswp_strong
HRDON—=T T DY TN 2T ’ATITA= T TERADRMERRIIL Y TN 2T AT TA = TRt DT LR L E T
AF T var i ETHZET, FRRAE YRR 2N KIB I H I 258 030 £,
-Kswp_strong4 7> a %, -Kswpd 73 E72id-Kswp_weakd 7 a ERIFHTIEE LT &, BICFTRELIZ T N0 %,
REEAERE . BEREPTEE I, -KswpA 7 L a LRIC T,
-Kswp_weak

RIRON =TT DI T NI 2T AT ITA = THRFEL, V—T NOFITXOERVE/ NS THIEEERUET, FATRHIZ
VTN 2T AT TA = T STV — T % AT T D20 I B — 7 ORI )S NS 72 D728 | )—T DR UL HS
FRRERCARBITHY , Do/ —T ORER U/ NEWGA I L O R HIFFCE £,

KA T varw B LIS E . FATLOERVIVNSR2 D720 FITHRME T 3258030 ET,
-Kswp_weakzt 7> ar %, -KswpAd 7 v ar F7-id-Kswp_strongd 7L a LRIBHIEE EL TG, BICIEELIZ NG 2720 E,
FRABRE RO HEE FEIT, -KswpA 7 v a LRIC T,
-Ktls_size={12|24|32|48}
AL m—H L« AL —(Thread-Local Storage) ~D7 7 & AT B2 AT o bDY A R &5 E L ET, BAITE YT,

ALy Rem—J)L s AN — U OH ARG, -Kils_size=12(4K/3A1), -Ktls_size=24(16M/N11), -Ktls_size=32(4G/3 A1), -
Ktls_size=48(256 T 3 A NAIEETHIENTEET,

ALy Rem—)L s AN — VDY A XA 7 vy bORIPFAE B X 186 Vo 7RI — R EUET,
KA T aid, -KPICKH T var Eiid-Kpich 7T ar LRIBHTIR ELTZ A L0 ET,
-K{unroll[=N]|nounroll}

N—TT =07 Db EITONGIEERLET, -Kunrolld 7> a B ESNT 6, ka7 0EST, MIv—7 '
B EFRTY, ME. 2035100FE TOEEE TS, MFRELEIELIG G, 20 M T0 B BRI R e A L £, -014
T ar DA RREA . ARSI, -KnounrollA 7 Y ar NE SN E T, -024 7 v ar Bl BRI E . AR, -Kunroll
TrarNEHsSnET,

KA T a4t -014 T ar UL ERA IR AT ERRHYET,
N—=TToa—=Y o TIZONWTIL, “3.24 V—T7 T o= BB EHRLTEEN,
-K{unroll_and_jam[=N]|nounroll_and_jam}

TV R AOERLEATO N EDEFERLUET, -Kunroll_and_jam= 7> ar AR ESNTG G, Bt TOVET, 72
7L, L FOEA T RE LA TV EE A,

— FE{LONRBIFF TSN LIZ 55
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— =T DR L E BN T — ZEIENHH LT L5 &

NI —7RBED ERTY, M, 22°5100E TOREAE TS, MDIFELEKLTZ5GE . 2 (703 BB R EE R E
LEd, AWEEEX-Knounroll_and_jamA4 7> ar 2N SN ET,

KA TLa13-024 7 ar LU ERERRGEICERRZHVET,

Toa— VT R METEH LT, IEROBREIMRES L, FATYEREDN A LT 25BNV ET, 7272, T —F AN — 28K
DI T =2 DT 7B ANEFF DAL, Fvy s 2R AR TS, FATHRMET 2580100 £7,

Fle, Tovr— AT URU Y ADEHEICEDEITHE~OEBIIN —THACTRAVEST, 20w | Rk, -
Kunroll_and_jam[=NA~7"> 2 T el A4~ A E3, unroll_and_jam$g7R~1-<eunroll_and_jam_forcefg s+ C/— 7 B
[T Eh e N A D= S

TR LT VRV MIOWTE, “338 T — LT U RV N EBRL TSN,
-Kvisimpact

VISIMPACT (Virtual Single Processor by Integrated Multicore Parallel Architecture) i D& itii7ed 7Y =7 N A T A2 &R L
7

KATa i,

-Kfast,parallel
ZRRELISG G LM T,
KA T vaAd, 7ar I AOMREB IOV VRFICHE T 20 ERHYET,
BELORIWERICHOWTIL, “3.6.1 B/ NI 6 T DRl L ORIE™ 22 L TES0,
-K{zfill[=N]|nozfill}

ZllDEE L EATONENEFRLET, ZillOFiE L, V—7 W TEZIALDHEITHRSNT — X ZDONT, T —H & AT
DI—RTHTEL, Fry i a BICEEIALHOFEBE R T 565 (DC ZVA)Z o> T, BEXIALIMELZ R L ET, 2fillokk
BT REIRDANT i F DT T RUAEHL L EL T, 25673 A 17 1y 7 &4 B BRI CNT o 743 e T — 2 e B it D% 4.
LET, ME, 122D100FE TORHE T, MDFEELE LIS A, 2 AT BEIRICEZ R ELET, -OLF 7 v a a2
e, WI-KnozfillA 7Y ar NS E T, -024 7 ar DL ERNEN RS A BREERT, -KnozfillA 7Y ar M@ A s Ed,

KzfillA 7 a3, -KABAFXA 7L a0 BL-024 7L ar DL EERIRFICIE E LIS A R0 E4,

BB, -KZfillA 7> ar 238 EL CRIRRLI-A 7 Y =/ a5 5% DC ZVAR S D1EIDF v 2 EEIAL BN 256/ A N TdhD
CPULIANCIATUIZG A SRATRER K T 33 TR ISRV E LD eV T, AGAFXT kY- CODC ZVAM4 D[]
DX vy 2 FEEALEIEIZ256/ AR TT,

F7o, LFOBA IR E b Z#EH T2 BITHREME T 552808350 E7,
— AEUNVRIEORIV R T B T TN\ Tal 5 L
— BRSNSV —T

— -KzZfill=NA T v ar T a7 AR EL TOD, 030, —T Ik o TESAENA AT VEBO A XBNT By L0H/EW
%a

AREGEIZ LD ELTHERE DRI — T BN TRV E T, 20720 Aigiibid, -Kzfill[=MA 7Y a7 r I ae R~
B9 ZfillFE R T CA—7BALICEH 352 L2 #HEE L 9,

ZfillZ 2T, “3.3.5 Zill? 2 B FHiA<TZEV,

2.2.2.6 -NATay
-N{Rtrap|Rnotrap}
FATREDELASH FR AR T 50BN EIERLUET, -NRtrapt 7 > ar BMEESNI G IROELGALFRERMLET,
— SIGILL, SIGBUS, SIGSEGV (jwe0019i-u)
— SIGXCPU (jwe0017i-u)
— SIGFPE (jwel1017i-u)
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TR T7a— I DR NMERER OEA R ELRIT, BREAMFLIB_EXCEPT=UN i ESN A I isivET,

¥, A7 —X T/ F ¥ ThHE LIBRECPU ABAFX TIL., IBEN0DE & DB EIREFIM IR SN ER A, SEMIL. “C.2.9 BR%K
MOD A DEEHIRBEFIIN DN T BB FHALTTEN,

B ENABLFGRIZOWTIE, “8.2.1 i T ORIN 2B ALT2E0,
ML, -NRnotrapAd 7 > ar Nl SN E T,

-NRtrapA4 7> =13, -Kpreext 7 a $£7-13-Ksimd=24 7 av SHEAE DY THET DL, M-S OB ETOREIC LY, E
TS RICEIER GHATRO RIS £ O) e £ LD ENHVET,

F7=, -Kfp_relaxed} L O-NRtrapA 7> a2 3A %0, 2>2-Knosimd4 7L ar F7213-KNOSVEA 7 S a OWT N H I T b
e BB INIUR BN R T DI ENRDHVET, 72720, sqrtBIEIktL CTidsqrt(0.0) COEEN MEUR B REIC LA RIS TS AL A AR
T B8 W R T A iE b RS ET, LIZAS>TC, -NRnotrapAd™ 7S 2L 37 B L E | SFATHEREDME T
TOGEERHVET,

KA Ta Ak, 7mr T AORFRIFB IO VRHICHRE T OMERHVET,
-N{cancel_overtime_compilation|nocancel_overtime_compilation}

Tas T AOFRNERFHE 4FFRILL L2 B LRELENCRDETUEINLGL AT, BIREF LT 50T EHERLET, -
Ncancel_overtime_compilation "> a2 28 ESNT- 54, FlRaHIELE3, AR, -Ncancel_overtime_compilationd~" =
UEASIET,

-Ncheck_cache_arraysize
TR ICERFI DO RESEMRAL T, FATIERRITHEAE 5.2 D RN S5 A IS E A=V L ET,

ABEREIL, BLAIDRESH2KF v 2D RESOEETHLHENTH vy L aDP B E I T LARLET, Are—Uh s
BLFNZDWTIE, 2K F vy v 2D RESDFEFHEBRORNIIICFS DR ESE LT T HL TRELITONDLZENHVET,

R, AN AIEERY THLBRE ., it b — I3 SN EE A, T2, B4 vy o OF ARHIXIEM 2 B T
BANHVET,

-N{clang|noclang}

clangE—REHH T AN ENEHERLET, -Nclangd 7 > ar BEESNIZ G, clang®—REHERL T 7 V= M AR LET, -
Nnoclang4d 7" > ar BRESNIZH A tradT—RE2H AL TH7 V=7 AL E9, BHEIRIL, -Nnoclang4d "> a0 A% S
FT,

clangE—RIZ OV T, “B9F clangE—R "Bt A7EEN,
-N{coverage|nocoverage}

IR AN UHREER R T 2720 O A4 T D05 & /RUET, -Ncoveraged 7 v ar MEESIVG A B HE LR
7, -Ncoveraged 7> ald, 70l ZAOFRRIEB L OV ZRHIHRET DM ERHVE T, HIERFIX, -Nnocoverager 7> a3
wASNET,

-Ncoveraged 7> al ZARELIZS & . AT TR M 50347 Y=/ b7 7 A VNGBS DT80 . FATHEREME T3 2856
BHVET,

TRy UHERBIZ DWW T, “HRF 2 — R\ DR ER” & B3t A< 7280,
-N{exceptions|noexceptions}

-Nexceptions2 Mg ES A BEEFR~2/a_ EXCEPTIONSZEFRL 3, AMEHFIL, -Nnoexceptions4 "> ar 235 ST,
-N{fjcex|nofjcex}

ARIF AR T2 5 L@ LRI FI 320 &0 E R L ET, -Nfjcexd 7 L a WE A FIFLET, BIEHHT, -
Nnofjcexd 7 v ar S ET,

KA Tvaid, 7l I hOFREBI R VR E T 2UNEDRHYET,
B LB IRBEEUC DWW TIL, “FHRG B LlikiRBIE & B Hi A< TEE 0,
-N{fjprof|nofjprof}

T AT R A N T BN EFRRLUET, -Nfjprofd 7 ab MR ESNA . AL ET, EWEEEL, -Nfjprof4~
TarMEHESNET, KAT VNIV IR E T AL ERHNET,

FaTFATGHEBEICOWTIL, “T a7 s A T 5 R 2 BTSN,
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-N{hook_func|nohook_func}

BEE AT DO AL D7 o ZHREZ R T 20 5% F5 R L ET, -Nhook_funcA 7> ar MEESN- A 7 v 7HsREAF A
LEd, AWEHRL, -Nnohook_funcA 7> ar M S ET,

-Nhook_funcA 7> al MR RS2 E IRD BT b —H — ERBEBE O L ET,
— IasIA0ANIHA
— B¥oAnntn
— XTLLY—T=a(OpenMP/H B FIALYO A O/ H A
ARATvad, T us T AOFRRIEB L OV ZRHTHRE T DU EBHIET,
T HERRIC OV TR, “8.3 Ty ZHERE A B Rt A< TN,
-N{hook_time|nohook_time}

— B COMHUICED 7 v 7 REE R 320G 0 EF R L E9, -Nhook_timed 7" av MR ESNZH A, 7w 7k
FIHLET, AWML, -Nnohook_timed 7> a3 SN E T,

-Nhook_timed 7" v ar MR ESNGE ., — R R T2 — —ERBEEE T OHLET,
W — T FBIEA MOV R IR BREEASFLIB_HOOK _TIME THEE F[GE T,

BREEAHFLIB_HOOK_TIMEZ 5 ELRW G A, 107 Ll —F—ERBES OIS ET, BREEAHFLIB_HOOK_TIME
[ZOWTIE, “2.5.1 FATRFRIEAHT 2 B 7 A< T280 N,

KA T vaAd, Vo VR E T DM ERHVET,
Ty BRI OWTIE, “8.3 T v ZBERE A B HIAAL IR,
-N{libomp|fjomplib}
WHABIAE T 2747 FVEEELET, BIERIE-NlibompA~7 L ar ANl AshET,
-Nclang4 7> ar BE254E | -Nfjomplibd 7 > a3 84512729 . -NlibompA 7 > ar BNEMMIR0E T,
RAT v a A Vo VRITARET DR ERDHVET,
-Nlibomp
AFFLERIZLLVM OpenMPZ A7 Z V&l L 9,
LLVM OpenMPZ A7 FUICDUNTIE, “HE4E WA LERE” & B Hi < TEE0 Y,
-Nfjomplib
W HIHLFR I E 1B 0penMPT A 7' Z U A AL £7,
B H#0penMPTA 7 ZUIZ DN TIE, “fHk) B L80penMPT A 7' IV 2 B Fi A< I8,
-N{line|noline}
T a7 7 AT TSNS EITRFR OV 7V BRI BB IS A AL BT 2D B &R L ET, -Nlined 7 L ar AMEES
e ERLET,
BIEEFIL, -Nlinet 7 > ar RSN E T,
-Nist[={p]t}]

NistA 7L aid, FlRRIERE 7 7 A 5282 RUET, SIRRIESRIL. Y747 A st 27 7 AV ~H ILET, C
V= RA7 ANEEEFEE LB, KT 7 ANL st 7 AT AL ET,

NIstA 7L ar N5 BEE ML THESNSE ., -Nist=p2 S ET,
OpenMPHEERDHE ST Lo TSI A FERENTZ LD INTDWTIE, “HH4 A FIHLEEE” & B H A< TZE N,
-Nlst=p

BAFRESREL T Y —AUARKERHMERE H T 02L& R L ET,

V= AYANIE ENDRGEALTEIC LY, BENESHE, A2 FA R, V—T T oa =Y 7 EORBNR DIV ET,
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-Nlst=t
-Nist=p TOHINTINZ T, KOFEMRm B LIERE 22L& RLET,
-Nlst_out=file
FESNIZT 7 AN filel TR G e 3 o2 L& tiRLE T,
AA T ar BRELZE S, Nist=pA4 7Y a b AN ET,
-Nprofile_dir=dir_name
=Ry RERERE IRF I B geda™” 7 A /L ORANSE T AL 7 N ZAR R U E S, dir_namelZid, ¥ T 4L 7 NIZ AR N
ATV SATIRELET,
gedaZ 7 A /UL, A= RNy Y O RE G AT VeI NI ANV EREG UL FAT AR 0 T 2% FATT 08 ARESIVET,
FITREZ, dir_name CHESNIZT 4L 7 NIDNFEIELR WG EIE, BB SV ET,

ARAT a4, -Neoverage B LY, -SE/-1E-cA T v ar DA G EITERBIHET,

a—RH ALy BRI LOYE RS IRFORE AN SE T AL ZRIZ DV TR, “fHRF 2 — R SL oy UBRE " 2 B3t A< T2 &0,
-Nquickdbg[={subchk|nosubchk|heapchk|noheapchk]|inf_detail|inf_simple}]

-Nquickdbgd 7> a2 NICT T T L% T N T BT DBEEET T, AT w7 HEREIL, CT Rl T LDF TV 2/ NI s 7 ANIZ

F TG DI DI BIRE WA AR AR, TR A B L £, M43, -Nquickdbg=subchk 7=1%-Nquickdbg=heapchk+

T ar DR EIATONET,

B D-Nquickdbgd 7> ar ZHEETHIET, BEDOT o 7 HREE A G THIH 52 &3 C&E 9, -Nquickdbg=inf_detail

FLO-Nquickdbg=inf_simpled~">a:iZ, -Nquickdbg. -Nquickdbg=subchk, -Nquickdbg=heapchk4 7> a2 Dt E

bETHETL2ZETHERVET,

-Nquickdbg "> a2 235 [ $ia A s L TR ES 7356 | -Nquickdbg=subchk,quickdbg=heapchk 23 FH S 4L E 7,

-Nquickdbg=subchk&7=1Z-Nquickdbg=heapchk4 7> 2 3 H #0723 4 . -Nquickdbg=inf_detaild~ > a /02720 E£9,

AAT v aid, 7as I AOMARERB IOV VIR E T 20 ERHYET,

AL T ar PRMET DT Sy TRERRIZ OV T, “8.1 T3 T DI DR AIERE” & B AT,

-Nquickdbg={subchk|nosubchk}

BSOS T, B S LIZRLSIDO RES LE RO IR FHEIEHO B Y R A 20 S22 tn L3, ARAKEEC
DT, “8.1.1 Bl IEPH DI A (subchkB§RE) " A& 335 A< TEE W,

-Nquickdbg=subchk
NFHRIPADRALITOET, FRVZRH LIS &R, Ay =Y 2 LET,
-Nquickdbg=nosubchk
NFHRIPADMALITOEE A,
-Nquickdbg={heapchk|noheapchk}

b= AEVH LT, ARV DO Y72k, S &AL BLUOARV) =2 ME A0 ENE R £, AREREREIC
DWTIE, “8.1.2 b—7 AEV DA (heapchkiEBE)” & B 3t A< I2EW Y,

-Nquickdbg=heapchk
=T AERYDORELATNET, SR LIS &, Sl Ayt — 2 ALET,
b— T ARG LR DB DTR BN AFE T D56 AT 2 a A3 OFIRRENLTH L THRE T DL ERHOET,
-Nquickdbg=noheapchk
L= AEVOBREEZTVEE A
-Nquickdbg={inf_detail|inf_simple}

ARRARAE THIIHSIIZRAIZ RN T, BlAy £ — I T2 E R U 97, ABREIC OV T, “8.1 7 /3y 7 D7zsdb D
R A B R A<TEE N,

-Nquickdbg=inf_detail ¥ J:U*-Nquickdbg=inf_simple-~"> =2-1%, -Nquickdbg. -Nquickdbg=subchk, -Nquickdbg=heapchk#-
TrarOWTNNERBEDE THRET AL THALRVET,

-35-



-Nquickdbg=inf_detail

T7—DIRREZATDIO DAY=V T =R AELTATE ZITNA T, 27— AEDIR K LT A | BHRLE
REDIEBH ., BW A=V LU THAENET,

-Nquickdbg=inf_simple
TI—RRAELCIERBHT DAy =V e T —=NRAELIATE 50, 2k Ay E—Y LT ShvET,
-N{reordered_variable_stack|noreordered_variable_stack}

BB EAE AL VRIS EIV T DA a1  RATITHR R L E T,
-Nreordered_variable_stack 7> ar NEEINI= 6. UL T O C BB OEHFIEEZ RO ET,

1. 7IAA MDA

2. TIAAPELWNG G, 7 — 2 A ZXDREIE

3. TIAAVEBIOT =FFAXPELNGEIL, Y —A7 0T ANOE S LOLHIE
T IAA DN B BVELE R DL, 70l T AR ORE Y VTS T LR TEET,

-Nnoreordered_variable_stack4 > > al DMEESIIZIGE . VY —A7 0T ANOE S LORHENAIC B B EEFOHT £, Bk
IZ. -Nnoreordered_variable_stack4 "> a> 3 HSET,

-Nnolined > ay, -g0A 7 var | Ezi-KoclA 7 var a6 BT IEF I ZRRES L EE A,
AHEREDFEMN DOV TUL, “E4 AF Y IR A~DOT — 2T 2B L TTEEY,
-N{rt_tune|rt_notune}

FATHRHE A H TG EFRLET, -Nrt_tuned 7 ar NMEESNIZHE . AL ET, BHEERT, -Nrt_notuned 7L aH3
RSN ET,

FATRHEFBIL T 07 T LOF 2—=0 VIR DIENTEET, SISOV TR, “fhikH S TR IBERE” 2 dsmi <728,
-Nrt_tune_func
-Nrt_tuned 7" a @O HINTINZ T, FIAE EROBEBT LOFATREERA M N LET,

KA T a R E LTS A Nt _tuned 7 2 a b A NTRDET, A4 7 T al JDZRIT-Nrt_notuned 7 L a MR EES N2 GG
FATHREEHRITH IS EEA

FATIFIE M DB IC W TIR, “fIEkH FHTIRFIE I DB RE” 2 B Hi <728V,
-Nrt_tune_loop[={alllinnermost}]

-Nrt_tunez 7" > ar OHINIINZ T, )—7"Z O FATIRFE #A H 1L E T, -Nrt_tune_loopA 7> at 35 [ #aE ML T ESiic
B4 -Nrt_tune_loop=all23ii S ET,

AAT v a g BTG, -Nit_tuned 7 > a b ANV ET, A4 7T a I%IZ-Nrt_notuned 7 L al BMEES TG
FATHREGHRITH S EEA

FEATREG S IHERBIC DU TIE, “fH8kH FEATIREE S IR 2 B8R A< TE SV,
-Nrt_tune_loop=all
FTRTON—TDFATRHERZ L ET,
-Nrt_tune_loop=innermost
RNV —7 DFATRHE A H L ET,
-N{setvalue[=setarg]|nosetvalue}

b= EIRE I AR VRIS B 2 EE B BIICER T AN ENE R RLE T, -Nsetvalued 7 L ar NME ESNIZH 4, Bofi
FJELET, AW, -Nnosetvalued 7> s 23 S VET,

AR E T 5L, EITR NN T 558 03557 EENLETT,
setarghZi, Bufia ik B9 DR ROMEBEL T, L TFOWTnEHELET,

{ {heap|noheap} | {stack|nostack} | {scalar|noscalar} | {array|noarray} | {struct|nostruct} }
-Nsetvalued 7" a> D =setargh B WG S 7354 . -Nsetvalue=heap,setvalue=stack Mg EEN7zb D EH R L E T,
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-Nsetvalue "> a L [FIIREIZ-Nquickdbgd 7 > a AR E LT8G, -Nsetvalued 7 > a A3 65 720 E47,
-Nsetvalue={heap|noheap}
bR O RS S P A R E T O B R RLE T, -Nsetvalue=heapd 7> aL MEESN A, Vol €L ET,
K LTHe—TEIL, L FDEBYTT,
- mallocPa %k CHREMGS LT i I
-Nsetvalue={stack|nostack}
A&y 7 FIRICEI AT DRI E A B ol & 3% B T 50 G &R L £, -Nsetvalue=stackt 7 v ar Mg ES iz
e, B asELET,
SRETHRYIMEELIT, LT OLBY T,
- HEVZEH
7-72L. OpenMP®privatefi /<& £7= X lastprivatet5 R Hi CTHEL7- A 401E, Bl ESnEt A,
-Nsetvalue=stack4 7> a3,
-Nsetvalue=stack,setvalue=scalar,setvalue=array,setvalue=struct
ERELILG A LEMTT,
-Nsetvalue={scalar|noscalar}
AL 7 BB T ST AR DA TIRED LRI B AR E 208 afa R L £ T, -Nsetvalue=scalard "2 a2 )
fBESNIGE, Bz ELET,
-Nsetvalue=scalarA " 2213, -Nsetvalue=stackA 7> 2> 3 E /2B A ICE RN HV ET,
-Nsetvalue={array|noarray}

A 7 T RIOAHT SR DBEF L DO E T B e 23R E T 20 G afa L £ T, -Nsetvalue=array4~—7"v a0 23
RESNESES, Poa#ELET,

72%, CO9D AT A RBIFNC OV TIE, AAT v ar Ot gs ¢,
-Nsetvalue=array4 721X, -Nsetvalue=stack4 7> aL NG 7 S IZ BB HV ET,
-Nsetvalue={struct|nostruct}

AH A EI AT SN R O E AR B IO AR OB I Pefizs# ETAINENERERLET, -
Nsetvalue=structd 7 > aL BNRESN-HE, Bz ELE7,

-Nsetvalue=struct4 7> a1, -Nsetvalue=stack4 7" g B E N2 BB R RN HD £ T,

3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

-NsetvalueA 7L a> DI E R *
2B 7 BIBIZEIN TSN AR TROEE T T 2P e fii €T 2581, LTI N ELET,

-Nsetvalue=stack, setvalue=noarray, setvalue=nostruct

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

-Nsrc
V= AYANAFHE T T AL AR LET,
V=AY AMZE ENL B LIERIZED . BENESI, A2 TR, V—7 7 om =Y ZEORRA DIV ET,
OpenMPHEREDRE ST L > T BN E AR ENT- LD H AT DN T, “Ha% WHNLEERE 2B 5 a2 80,
-NIst4 7" >z F7213-Nist_out=filed 7' > al BRIFFIZHE ESNI S Y —AVANITZ 7 A VICH IS IVE T,
-Nsta
s mam e o 5L a R L E T,
-NIstA+ 7+ a2 ¥7-13-Nlst_out=filed 7> a  INRIFIZHEESNIZ A . HEHERIZZ 7 VI S ET,
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2.2.3 BIESREA T avDEEEIE
BIRRMEA 7L 2y CHEBE T _E SISOV THRALET,
KATLavBLU-NAToavDEHIEE

KA T ar BIO-NAT v aild, ZO%AIZa~ () CREl> TEEROA T S a Zhit THEETHIENTEET, T2, HEDO-K
F 7 ar BIONT T a i THRET AL TXET,

UTFOHITIL, 220a<w  NERUA 7 var BEESNIZbDEHIRLUET,

]
§ fcepx —o pgm. out —Kfast —Kparallel -Nsrc -Nsta pgm. c
$ fcepx —o pgm. out —Kfast, parallel —-Nsrc, sta pgm. ¢
THOELL

KA T ar BLO-NA T v aAZiWTIRE T A4 7 vaidid, ZHaE2F LI LETEER A,
LUFoFITIL, "parallel" DETIZZE AR 57-5 ., "parallel" i) L7220 £,
i

ot E

§ fccpx —Kfast, parallel pgm.c

ELWEE

§ fcepx —Kfast, parallel pgm.c

2.3 BIsRaA<URDREBLEH
TR~ RO T 2B OV GRIILET,

fccpx_ENV
fcc_ENV

HIREEA 7 2 a8 EHDOREEEHTT, trad/clang®—R L@ THZ T,
iR dfeepx_ENVIZZmAa AT H] | BB Hifcc_ENVIZRAT 47 a2 ~AFHTT,

FIAFIL, ZNOOBRBEEEOEEL Ttrad/clangE— R LBEOFRRIEA 7> as AR E T HIENTEET, trad/clangT—F @D
FRREEA T L a2 oW TE, “9.1.2.3.1 clang®—R ttrad®—R I BT HEIER A 7S a ORI 2B L TLIEEND,

INBDBREEBICR ESN-FREA 7 Y a3, rad T —F B L UclangT—RDELLTHHENERDET, HITHEET AR
FTvark HOPUHINODOEREAICER EL TRLLEERTT,

FHERIEA 7 S ar OB FNANLIZ OV TIE, “24 FIRR 7 27 4L 7 7 AV BB R TLTES N,

3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

LT D206, 2l TF,
1: BRERBEA TS 3L HREBE #fccpx_ENVIZIEE(ShDIHES)

§ fcepx_ENV="-Kfast -I/usr/prv/include”
§ export fccpx_ENV
$ fcepx a.c

Bl2: BIERKA T2 av EBRaATURFOARSURIHEE

$ fcepx —Kfast -I/usr/prv/include a.c

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000
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fcepx_trad_ENV
fcc_trad_ENV

FIRREEA 7 a8 E HOBRRER T, tradE— RN TOAFZTT,
BREEZA i feepx_trad_ENVIZZrRa L _ATH | BREZEMfcc_trad_ENVIZRAT 4T 2L ~AFH T,

FIAE L, ZhOOERBABOMEEL T, trad®—REA OFERFEA 7Y a B L Utrad/clangE— R IEEDOFIER A7 > as 3% E
FHIENTEET, tradiclangT—RILTEDOFARIFA T > 21OV T, “9.1.2.3.1 clangE—R &tradE—RIZ BT AFR A~
Tar O B R TTEE N,

TNBOBRBEEBITHESNIFIREEA 7 Y a13, trad E— R TORHZILARDET,
FRREEA 7 L 3 OB EIENIZ DWW TE, “2.4 BRI 7 07 L7 7 AV % B IR TLIZE N,

FCOMP_LINK_FJOBJ
ARUBELATIE, 8., Vo VIR R B A7 VoM S LET N, L FTOLRGDLXIT/ELEFE A,
— RUBRMNVHIEL TCND-LA T vark, 2—F—PARABEROFER 2~ U RICE#EEL T 272179,

Zhuz v, V7= —(undefined reference to) |72 555 G 03BV ET N, BRIEZASFCOMP_LINK_FJOBIZ &% E 3 HZ & Clal#ET
=T,

trad/clang:e%i:t BTHZ T, BREAMFCOMP_LINK_FIOBJZF E T AEIMTE T, BREAHFCOMP_LINK_FIOBJA
RESNTWDE VU TRFICARMBE RN A A7 V=7 i & LET,

VT —ORI%, “C.2.10 V7 =Z—(undefined reference to)lZ DWW T 2B IRL TLIZEWY,

jJJ 151

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

BEHFCOMP_LINK_FJOBJIMD R EHI

$ export FCOMP_LINK_FJOBJ=true

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

FCOMP_UNRECOGNIZED_OPTION

BRBIZS4FCOMP_UNRECOGNIZED _OPTIONZRRE T DI, BRI~ ROSERBIAR AT REZ BN EEA 7 Y as x4 D8 ES
BHEFTAZENTEXFET, tradE— R TOHREETT,

Bt % 75 #{ FCOMP_UNRECOGNIZED_OPTION (Z i% ., wamning £ 7= iZerror O W v 2% EL £+, BEL K
FCOMP_UNRECOGNIZED_OPTIONZ & E L72WMEE | Eid B s E SN A1, warmngmrﬁﬂi éhiff

B 5B
warning B BTREZRBHER A 7S a1 L TS Ay — DR A L BIER Ak L7,
error FRBAR T REZRBIRREEA 7 a i L T T — Ay — % L, BIRRZ L £,

3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

511: BEZEEHFCOMP_UNRECOGNIZED_OPTIONIZwarningZ & & (shD 15 &)

$ FCOMP_UNRECOGNIZED_OPTION=warning

$ export FCOMP_UNRECOGNIZED_OPTION

$ fcepx —unrecognized_option a.c

feopx: 4 -unrecognized_optionldB@BETcEH VAT a3 v TT,
$ echo §?

0

$

512: TBIEZEHFCOMP_UNRECOGNIZED _OPTIONIZerrorz R E (shD 15 &)

$ FCOMP_UNRECOGNIZED_OPTION=error
$ export FCOMP_UNRECOGNIZED_OPTION
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§ fcepx —unrecognized_option a.c

feepx: TS5 —: -unrecognized_optionlFRBETEL LA T3> TY,
$ echo §$?

1

$

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

CPATH
C_INCLUDE_PATH

BRBEASACPATHE/Z1ZC_INCLUDE_PATHZRR ETHI LXK, ARIDUNCHRED A~ X EMFBZT DT AL 7N BT 52
LncEET, tradiclangT— R @ THRI T,

aa ()ERGVEL T, BEDOT AL INERETDHIENTEET,
AOF ORBFNEOFERRZDOWNTIE, “2.2.2.1 22 RATERICEIH T4 T 2 al " O- 14 7' v ar O E B AIZE0N,

3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

REZFHMCPATHE KUC_INCLUDE_PATHOERFI(shDi5E)

$ CPATH="/cpath_inc:/cpath_inc_2"

$ export CPATH

$ C_INCLUDE_PATH="/c_include_path:/c_include_path_2"
$ export C_INCLUDE_PATH

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

LIBRARY_PATH
BRBEAMLIBRARY_PATHEGR ET DL, U IRHITAT TV R T DT AL I NZIBINT HZENTEE T, trad/clangE—
RIEETHZI T,
ary ()ERGVEL T HBOT AL I NERETHIENTEET,

FTATFZVDIRERIILL T ONEF TIThvET,
1. LA T var o5 I ESNIZT AL 7N
2. AUWHL RN RMADTA T TVERANT DT 4L IR
3. FEHETATTVDT 4L IR
4. BEEZSHRLIBRARY _PATHICHE EENT-T 4L 27

3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

REBEFEHLIBRARY_PATHOFEAHI(ShDIHE)

$ LIBRARY_PATH="/usr/local/|ib64:/usr/local_2/1ib64”
$ export LIBRARY_PATH

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

TMPDIR
BB TMPDIRE R E T AZEIY, FlfRa~  ROMERA T 5TV RTY T AL I N A LA TS A ENTEXET, trad/clangT—R3LiE
THHTT,

BREBEAMTMPDIREZ R ELR2WEA . tmp MRS EY, LBEEE~H I LI WIGEATE, TV RIUT AL 7 N REE K
TMPDIRTAH L TLEE,
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3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

BEZEHTMPDIRDE A (shDiFE)

$ TMPDIR=/usr/local/tmp
$ export TMPDIR

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

2.4 BRI I7A)L
FIREE T a7 VT 7 ANEFRET HIEZIY, FREEA T 2 a DT 74 VN B R T HZENTEET,
i ATREZRFRER I a7 AL T 7 ANV E L FIORLET,

2.4 BIERFF O J4)L 774 )L (tradE—F)

BIERa< R DFES E—F T7AIE
trad/clang€—R 3@ letc/opt/FISVxtclanga/fccpx_PROF
A=V =V o4
tradE—R[E A [etc/opt/FISVxtclanga/fcepx_trad_PROF
. ) trad/clangE—R3LiH Jetc/opt/FISVxtclanga/fcc_PROF
AT AT ALINAT
trad&—R[&E A [etclopt/FISVxtclanga/fcc_trad_PROF

trad/clangE — RN 3BDOFHRRIF 7 07 )V 7 74 W21, trad/clang T — R B OFREES 7 > ab 2 ETHI LM TEE T, trad/clang
E—RHIHOFIRIFEA T L 21220 TR, “9.1.2.3.1 clangT—R btrad T —RIZEBIFHRIRIEA 7 > ar O 2 S L TTEE,

trade—RE A OFIRRIF 7 07 )V 7 7 A /U, trade—REA OFRREEA 7 a B L Otrad/clang®—R @O FRRIEA 7" 2L 2 3% E
FTAHIENTEET,

£ N =z
‘(;HF}EE}E%

FEREE 07 (LT 7 ANV DR ENFIZONTIL, VAT LEHE IZB WA bEE &N,

HRREs 7 a7 AV 7 7 AV ORI, B FOLBYTT,
© CHESUARFCY I ESURAO) THERLTORNE AT, BRERHER A,

© FHIOBMGIB IO TERT T E A/ BIO—ET AT, TNTHEMTT, 72720, —EDXFANL, LT BeERT =
E AR BIO—E AFEE— O FEIITRICES TR TLET,

¢ LFHNCEENTORNE NOITRETIE, TAMEIRIRLET,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

MR T OO0 L T74IL DRI

#Default options
-w -0

FHARIEA— > 2 13, BLF OB SENERLIC > TR ED E T,
LSNP A AR
2. BERWEA 7L B E OB (B —REA)
3. BARMA T v i OB (£ — N 3kim)

4, PRI a7 4 V7 7 AV (E—FEA)

5. BRI 17 L7 7 AL (B ki)

6. &MEfE
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2.5 BITOFx=E

ZIZTH, TSI LB ETTAIEODOFREIT OV CHALET,

2.5.1 ETHRIEEHR

FATREDOHIEIBRBT A AR E T DI CEE CEET, “K2.5 FITRREEAHIC, FATHRHIIR E CEABRBIA KA RLET,
7235, OpenMPAIAR DERBEZEHUZ DUV T, “4.3.2.2 OpenMPIERE DB BE 25 30” Z Bi A< I &,

:2.5 RITHRELH

RIEEHA

FASUK

Bk

FLIB_C_MESSAGE

NO_MESSAGE

=P =TT LOFITRHC =T — N RELZSGE, =7 —1F
AT T — ~H SN ET A, ZOBRBELAHE R ELTHE
X7 —HARMIESET,

FAETHIZT— DI DOV TIL, “Fortran/C/C++ 3 TIRF Ay
T BHALIZE, -NRtrapd 7L ar BMRESNIZH A
ARBRBEEE DR E T /20 ET,

2 N =r
==
| /L

AR T. LLVM OpenMPT7A 7 ZY DT —H ISR T
M C9, LLVM OpenMPZ A7 ZY DT —H IO TIE 4.4
FATRF A =" B Rt ALTZE0,

FLIB_EXCEPT

BE NG SE T B 7 a— Il XD EA RS E R LET,
FHEREE B LUV 7RI Z-NRtrapA 7 L as 248 B L, FATRIIIAK
RBEBEIRELIGE . B/ NIRRT oA Ta—c kb7l
Z LEA T (jwe0012i-u) 23 S ET,

FLIB_HEAPCHK_VALUE

hex

b—7 AEYDFEA E A BRI T RIS T 58
BEEEELET,

FEMTHOWTIE, “8.1.2.2 b— 7 AEV DFHIA E AL %
BRtALTEEN,

FLIB_HOOK_TIME

time

—ER IR LIC L D7 v VB RRIZ I WL timeVRP T 1T
o — W —ERBIEAF O ENET,
timelZ0~2147483647DfE T, timelZ0XFa ESNIZEE. —
ERFFIR COMH LIS e ET,

FEMIZ DUV TR, “8.3 7y JHERE 2 B ALTESN,

FLIB_RTINFO

2L

EATRHE AN I LET,
P OUNTIE, “fhdH FHA TR AU IBRE” 2 Fo Rt <TZE 0y,

FLIB_RTINFO_CSV

file

FATREE R BRIV T BSL 2 E A, CSVIBATT 7
AT IILET, Al I ERE D7 7 AV DHEETRETY, file
EEMELUT-5A13, flib_rtinfo.csvi )7 7AW I ET,

FEANSOUNTIE, “fikH ST E IBERE" 2 e FEA<TZE N,

FLIB_RTINFO_NOFUNC

7L

FATREE R IR REIZ I8\ T BRI 2 a2 -Nirt_tune_func
ERELIGATH, FIRFEEEOBBILOEHRIN N EILL
E3

P OUNTIL, “fhdkH FHA TR AU JBRE” 2 do Rt A< T2E 0y,

FLIB_RTINFO_NOLOOP

2L

FATRE R IBEREIZ I8 T BIERIREA "2 2 -Nirt_tune_loop
ZIRELISEATH, V=72 LOEmE HEmiE L ET,

FERIZOUNTI, “fhdH FHATRFG B IHERE” 2 doRi < T2E 0y,
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RIEEHA

FASUK

=r
=113

FLIB_TRACEBACK_MEM_SIZE

size

=2y <y T ORI SN T Ao 7 G la ki 5
b=V O RESEEHELET,

SIZelZIX 1~ 128 DIESNE A TR E L ET, sizeD HALIIMIB T,

BB EMEESIVCU VRV RS, F7213. sizeDENEL ThD
B, b= T HEIRORESITALBLRDOE WAL L7205, BIEE
1X16MiB T,

Ro—2Zy 7=y IZONTUE, “5.2.2 N — A\ 757 & 3655
B EE,

252 RITROIEFE

AMHR TSN T 0y T 2 AT T DB G OEEFEE, LLFIORLET,

2.5.2.1 RITEOEHKETFIT

ARIR TR SN =7 07 T 0T, BN T — NS LT T A R — MR 252 VI ENO T £, BN Tr—L 72
BB IO TAN— ML BRI REWG TR, A2y V7 i88% e RESITILET 20 ENRHVET,

TaE ADAS y ZFEEIE, ulimita~ R (bashfl A e~ R) TR ETEET,
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H3E RE{EHAE

ARFETHE, B EREOBE IR LUAHNTE 2B OV TRHRALET,

3.1 miE{t D=

wEALD B HIL, 7007 2 AT RERRRY RIS EA T CED IO RA T V= /N s T M@ m B IO — ) A AT AL T, &
WCHREA 3228120, 7'rr T A FATIFR 28 T2 LN TEET, 2 AT ORIE(LIEREIL. C/— AT 1/ T 405
FTV=INT 0T LE KT DT, U FIOR TR TV ET,

HIBR
FICHEREHIZOT IR D56 MEE 2 HIBRL £, Fo, FATL THERD RN ILRADDHIUT, THOLHIBRLET,
%8

HEOIRLUEATT HE 3 (L —7 LI ONT, EHRDIRL THRICHE R0 3P p3b v, £hba/L—7 O/MUICBEIL £5,
F7, B0IRUEATLZR TR RN 370D B1E, B2 57200 %/ — 7 O HITFR L | hDER 573130 — 7 DIMANZ R B
LET,

Pl

HAEXOHE 7%, FHRERENEC WA CE ETAH2ENHVET, Tz, HAEDKRITI2DT —4EEETHIENHDET,
ZIE, —ERTEEDPRAZINT, ZNRBIENEDSRNEROSBRS LA T DOEBOBIRITEROBZIRITETLET,

R

FREZ A7 Z) BIECOR A E RO B A IO L TODI5 A FTRE COIUTBIEDOAMLDIFOMH L CODLZ AL 7, 513K
LEBMEDOSZ T L BLOMFOH LB IROTZO DA FIBS AR50 T, EATRR 2N EMS N ET,

17
SOOI THE R A DB R BIRIHC 1D B, TOTATRRDF AT AT I, BRI T35
Ui R AL ET

Z 0t

N—RY =T DBERE - FFHE (A OFRIH, L O AZOFRFRLEEL, TRV v o VT IERE Ve i RBICFI L CaEic ST TELm 541
BLOTF —2EE N LET,
B S REZAE T2 2 LIS S TRIBRIFRI S RIRR I N L F77, Fz, Bl b ONFIC L~ TR, ATV =/ ay T LD RESH
RIGIZHEIINLTZ0 | TR RICEER &2 RIZLIZ0 5 ATREME DV ET, 2072 fcli bR 320 &0 %, #FRkEA 7o s
AZEDBIRTELIDNT 2> TOET,

BRI A 7S 2203, R by ~V AR E T DI MERE L L T e D YERRE(E S HY £,

B Raok

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ST AR & BT 3 FTREPED S0 2 Rt LRI FL 1 RIS BRI A S = CHRIEL AV B KSR o C D
IR AT B b E A,

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

3.2 {ZE¥EmEIL

i L~ L1(-00) D Bl L~ L 3(-03) 3B ESN D & | FEHE R LN BV E T, FEERGE ORI Z2BEEEIZ DV TEL
L%,

3.2.1 XBHXDFE
FLWHAER AL 67200 (@) NFET 56, O TIEAEE TICai OO BE AR RAFHALET,
@A DBREOXIRLRDONE, FINER , BREE . MEHA IS IO —HOFET (7 ZVBEE o5 T,
HEAXOBREIL, BB by ~L1(-01) L EOBES I TR ET,
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LUFIC, @A DBREOHIZRLET,
Bl £ BHXDRRE

t=xx*xy;
a=Xxx*y+oc, N a=t+c;
b=x*y+d b=t+d
[Bt8)
RARDFHILDO—FRTHLxyN BN TT, 2/ B OHEABREL CTRYIOFHEM R A T2I LR LET, tida
NATGWAERKRLT-EFTT,

3.2.2 AERXRDFEE)

N—T N TEPEEL 2O ER)z, L —T7 OIMUITEEIL 3, REROBBIOX G000, FATEHE, BRI, fai
BLO—EOIRET AT ZVEEOFI AT,

REXOBENL, Fal{bL -~ 1-0) L EOBFE I ThbnE T,
U, REROBEBOHIZRLET,
Bl REXDFBE)

y = alj] * 2;
t=yx*x7z;
for(i =0; i <n; i+ | . for(i =0; i <n; i+ |
y = aljl * 2;
X=X+Yyx*z, X=x+t;
] ]
[8:9)

LAEDY = a[jI*2, B LORO—H Dy* 2% /L —THMNIBEN L E T, 1T A TR ER LB TT,

ORI IZEOBEIT A0, BE IV — T N TR T EITSND LD EREIT AR TT, 72720, -Kpreexd 7 av R ELIZSE
WL CHIESR L2 V—T N CEERICFATINA UG ENAOARAERLBENL £7°, 2O bE, BFEOREROBENE XX
LC REROFATRHI AT O E T, AERO AT Z Ehi 5281250, IV EATRE 28228 T&EET, L, BEhckD
BITERDECDGERHVET,

AREXDO AT LLRWERIZ W TIL, “3.3.1.1 REXRDATRHE” 2 B H A< TES0,

3.2.3 JREFD@=DHE/

R ORI LT, (R BT 2 FA TR O YR R/ NBIR A O E S, 3R ER I ZE FA TR 2 2L L £, — RIS, L
A OFRSIIRC T, SREIIIE LGRS, BRAEIISRE LGRS, T, BB LB/ NI O R ORIZE A, s
FOHIRSRRID G0 EF, HE - OMSOME/NEL, “FEIIIMBEI LD I, HE T ORSZ LI RICEE 58280,
FATRFH 2R D RE(LDZE T,

ZOFEAIE, L —7 N TEASBEBCRI TR A B A b9 2 BB D IR GRS ) & £ D IRz 5 I QDA G, IS~
M NEtTVET,

T OBE O NT. B L~V 1(-01) B EOBAITAThILET,

=T DR N T BT O E A T D, N —T BRSO B ELRETF O ET,
ZOT | HEF ORI OME/INL, FHEBRD R LEHIFOET,

PUFIZ, B8O/ oz~ ET,
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BILBEF DRSS DHE/DEREN S IMEADHEN)

t = 100;
for(i = 1; i <10; i+ | for(i = 1; i <10; i+») |
j:k+i*100; — j:k+t;
] t =t + 100;
]
[ERBA]
AR DI I 100126 L Tl b 21 TV, L—7 INOTEEI*100%2 015t = t+10012 B ML F37, tidas A T2 Rk
L=,
B2 BEFDRSIOMENETBEOSIEANDHE)
t=1.0;
for(i = 1; i < 10; i+ | for(i = 1; i <10; i+») |
* = (float)i; — *.; t;
b f=t+10;

BLZ)

BRI 9 DI E (float)il 2 e U Tl b 21 TV ., BB ISR B NS ~DRIZE k| T8 NS RO L = t+1.012
ML F T, tiE s A TR E R LT 8 NS R DR T,

3.2.4 V—Froa—y>45g

N—TTra—=0r T 3 =T NOT R TOETLEN—TPICNEIZERL, ZOMROVIIN—T OBSELUEE Ny OLHEINTD
B T, 72721, -Ksimd[={1]2Jauto}]4 7> a2 DE I CT/L—F NSIMDILE N5 A 32T ESIMDE: X NE (RIS, /L—
7 ORERUELIISIMDE: X NGy O LIZHE/ NSV E T,

N—=TT =0 7%, V=T HANEDOREGA S — T ~DTRE L 72 N — 12kt LT ThinE T,

BEIEMT. N —F DR UL, V—F DT OB L OO QST —ZDRIZp B0, 3 A F L0 B i
BHNET, T2, BEALHEIEIT(OCLIC LY, V=27 1s T A EICRBBEIEETAZELTEET, ZOMEEIC O WL, “3.4.1 &
WALHIET T (OCL)DR " 2Bt A< 2SN,

R/ NS D02 BITRBSIVZFA TV — T N T IR 2> Tl kSN oD T, mlied 7 Y=/ N a s Lifgs
WET, 122U V=T NOFITINLEICRHSNOID T, A7 V= 0T LD RESBHEMLET,

N—TFTra—Y 7 ISIMDIL R4 TEMEL £,
+ SIMD{LRT

IMAIL— T TSIMDILSROY T Ny =T AT TA = 7 2 9572012, WAL — 7 DR LD NSWIGA IRV —7 %7
AT oa—=Ur 7 LET, ZNESIMDILRTIOZ LT o a— o 7 EREONE T,

* SIMD{L#%
A E DEALOMEDT=DIZ, W —T &2 T =0 7 E I Trmn—0r 7 LET,
N—TFTra—0r 7k, Bkl ~L2(-02)Lh EDOSA I T ET,
-Kunroll[=r4 7> a> £z idunrol 5 R 1 N 57— 7 Tl v—7 7 u—Y 7 3SIMDALRT: TEIEL £9,
-KnounrollF 7" > a> F7ziInounrollFE R+ 3B 07 v — 7" Cld, v—7 7 om =Y 73 b S E T,

SIMDALRT D7 VT >m—Y 7, fullunroll_pre_simd+& 7~ 1~ F7=Xnofullunroll_pre_simd& -~ 7-% i > CEMEZ H I CE £ 7, -
Kunroll[=r]4~"> 2, -Knounroll4="> =2 unrollfg7s+1-, E7=idnounrollFe7s1-53 27—, fullunroll_pre_simdfg-~1-£7=
X nofullunroll_pre_simd 5 7~ ¥ 2 8 E SN 728 & . SIMDALRET D 7 v 7 > m—Y > 7 ik fullunroll_pre_simd #§ 7% 1 £ 7= 1%
nofullunroll_pre_simd¥& = 7 2MBEESIVET,
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F72. -Koptmsg=247> ar FHRETHIEICEN, LS — T EZDREE R T A — VRN THIENTEET,
AT =77 ra—=0 7 oflzRUET,
Bl:—TFFoa—yryg

int i, j, k;
float a[400][400], b[400][400], c[400][400];
for(i =0; i < 400; i++) {
for(j = 0; j < 400; j++) {
clilljl =0.0;
for(k = 0; k < 400; k++) {
clil[j] += alillk] * b[k][j]:
]

}

BIZIT, BB DADG G A7 =7 b T 0T bR DR T ROWNRMO/L—T R TFOINCLRShET,

for(k = 0; k < 400; k += 4) {
clillil += alillk 1 =blk 1[jl;
clillil += alil[k+1] = b[k+11[j];
clilli] += alil[k+2] * b[k+2][j]:
clil[j] += alillk+3] * b[k+31[jl:

3.25 IL—FJOyxo 4
N—=TTayF 7 V=TT ay YA XN TEELL T, BeH~DT 7 AZ LS A5l T, ZiUZL>TAEY
TIRADREEE RO LD, Fv o ORI RI AR EIFFcExET,
N—TFTayx N V=T HNEDOHEGA T L — T I A~DTEH LS 2R L — 2 L T Tl Ed,

=TT rayX IR, B bl L 2(-02)Lh EDGEI TV ET, F7. -Kloop_noblockingZ 7 v ar &8 &3 5281280, 11k
BIENTEET,

-Koptmsg=24~7">ar Z48 ETHIEICEY, (b SNIN—T5R T Ay — VR H I THIENTEET,
BlL—T7avxos

#tdefine N 200
int a_array[N][N];
int b_array[N][N];

void sub() {
int i,j;
for(i =0; i <N; i++) {
for(j =0; j <N; j+) |
a_array[il[j] = b_array[j1[i];
}

3.2.6 YINITTFINMTSA4=24

#tdefine MIN(x,y) ((x<y)?x:y)
#define BLOCK 2

#tdefine N 200

int a_array[N][N];

int b_array[N][N];

void sub( |
int i,j,ii,Jjj;
for(ii =0; ii <N; ii += BLOCK) {
for(jj =0; jj <N; jj += BLOCK) {
for(i = ii: i <MIN(N, (ii+BLOCK)): i++) {
for(j = ji; j < MINN, (jj+BLOCK)); j++ {
a_array[il[j] = b_array[j]1[i];

}

VING 2T AT FGA=Z T LT A B L LN FIER ATREZR < 2 AZIN T, =T NOM B CEDIZFWF FATIND IO m S

A~ D RGEAE T,
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VING 2T RATFA=2 T, BRI 7 S al -KnoswpZ 48 E T 52 8128), Mk 3752 6NTEET,

VI =T AT TA= 713 =T DIEZ ORI 25T L LN ABEOESRUIZ BT 2FT L e R DM A
TVa—=Y VATV =T DR EEFELET,

ZDT=D | V=TI E D B0 E T, BRI, VTN =T AT TA = Tl D — 7 N5
IR TREDT=O DR DA ST ET, Fo, TTDN—T DRER DS NSNS V— T TAREZE T T DT 0NN B kiR
LE A NS T DI B ATV 2=V T HATICD YT NI =T AT FA = I LN R NS G B RHVET,
MDD N —F LTI TN =T AT IGA =0 7 PERSIVIZ 56 v —7 OB W B ST =72 i B
BEL, TOBNTRTINC, YT NI =T AT A =0 Tl LTV — 7 E3e DN — T 2B T 2oy s 2 A L E5, &
LDV =T BRT DN FEATRHHIBT SV E S, Fo, A7 V=7 mr T A0 RESITHMLET,

IR

void sub (int N) {
(FTTDIL—T: #5&E LHEHN)
}

[EBIE & () —RA A=)

void sub (int N) {
if NIZDELGBRLHEULEN?) |
(VI bz T7IATSA =T %ERALEzL—T)
} else {
(FTEDIL—T: #R LEN)
}

F7z, FIRREEA 7 L a-Koptmsg=2& R BT D282 E0 M—T T2/ T vy =T 8 T I =0 T O S B ishEd, v
TR 2T AT FGA = 7N SNIZ3A . BIRREE A & —jwd82040-i36 L TN jwd82050-i 23R H IS ES, Y7 =7 3f
TIA= T RS A . O AR R T AFIER I AY £ — U jwd86620-i~jwd86740- i\ T S E T, Fl
FRIEA 7 L a-KnoswpZHEEL TG, BIONY 7 N =T LTI =0 7 a3 2RI 7 V7 o —00 7738 Otz L
DNV—T WL 72 S T2 BT, VI NI 2T RATTA= I T DAy =T IsnE R A,

FIER A —jwd82050-i1%, V7 NI =T T TA =0 7 Fil LTV — 7 N AT GRS N AT [T B, Y — AT s S 4 k
DIV—T DRSS EFRUET, Fio, VTN =T AT T = TN NV —T B BT 5720 WO Dl bisia S =
T, -Koptmsg=2TH J1& NS Lo R MR L CRlr 2 46 B3 £5°, BAEMIZIE, v—7—F b, V—7 %M, AL
WEHE, A TA VR PENELIZSE AR, YT NT =T AT TA = T INK R ET DR L — 7 DR U (FIRRIF Ay & —
jwd82050-i THRIR S AR LEE el 4 ~NE R UEB)ZU T O INCEFSNAT-OEENLETT,

REFICH D Ayt—CFS VYINIIT I TZAZU TR R ET D RNIL—T DREELEK
xEEAYE—D

N—F—HEAl jwd83300-i — B LENTAEE DI — T DR I DTS

N—T A jwd82110-i N—T RS NTAER TN E7p 0T — 7 DR LS

ALy RilFIE jwds5001p-iZe & I —T7 DR FEAL  RECHEI T4

A T4 TR jwd81010-i AL TAV RSN R . N &R T2 —T O U5

FHER A —jwd82050-i TR RSN D/ — T DK LUELIT, /L —7 DSIMDAKIZ LV RIFHI EI TSN AR U S A IR L 7-l25 H )
SNFET, 72721, -Ksimd_reg_size=agnostic4 7> al NG 80856 . SVEDRTMLL D AS YA XDFRRRIFIIIARBH TH D728, SVE
DRIMVL DALY A R 1288 N B2 LT fEA I TILET,

3.2.7 SIMD{E

3.2.7.1 —H%HI7%SIMDIE
SIMDAL &I, BED [RIFED 18 L% [FIRF F24T 2 SIMDA S ~DE M A TH I b T,
SIMDAkIL., V=T HNEDFEGA TR L — T I A~DIR L LG L — 126 L T T uE T,
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SIMDALIZ, bl ~ L 2(-02) L EOSE AT E T, F7o, -KnosimdA 7 L a BHRETHIEITLD, ML T52ENTEET,
Fio, -Koptmsg=24"7" L ar A HRETHIEICIY, R bINTo— T E2Rm T A=V RSN ET,

3.2.7.2 fXZ&TLIL—TDSIMD1t

-Ksimd={2jauto}4 7> aL R ET DL T, ifLEE T/ —7ZSIMDIL D2 N TEET, KR, ifFXOFRIOERPE NG AITIT
PEREI EASIRE CEET, MEREN N DOSMOEED B A IRESNAEEHIT, CPUT —F 77 F ¥ THEISN TV D5
B DGIAFEANT B LR ERE T DL THY, TN D MBI LERE AT SCNO M B E L MEDMAORFL EI T 528
N5PHTT,

Flo M n R IAT T OIE T EATREDBISME AR L FATRERICBIE 2 L2581V ET .

3.2.7.3 YRMHKLZEH

IFSCDERIMENEA T, iFSCNOM S ENL L —T7 106 L Tk, VAR MV A 52 & THERE _ETE DA REMEN D
DEF, VAN MVERLIL, ifSTOSME T3 — T A O Z B SN B G D/ —T L EOBERUT-BLFNOY A X537
R L CIEDIfSXNOMA & £ TT D —T ~OEH T (FHISH),

BRI AN -DN—TVIIANT 7 ADN—T L0 ET P, SIMDILIB LY TNy =T S, T T A =0 T DR REIRDET,

PLUFIZY AN VIR RO B35 % R U T, YRR MV S i LR T CEIMEL 97, FEMIE“3.4.1 o kil i1 T (OCL) A
7 Dsimd_listva: BHALTZEN,

Bl: YRR L ZE R

for (i=0; i<n; ++i) { j=0;
#tpragma statement simd_listv for (i=0; i<n; ++i) {
if mlil) { if mbil) {
alil = b[i] + c[il; idx[j] =i
] =i+
} - }

}
for (k=0; k<j-1: ++k) {
i = idx[kl;
ali] = bli] + c[il
}

3.2.7.4 SIMDEMDREH#HTRKEITICKSSIMDILBERE

AREREIT, NV —T DRELESIMDE TRV TN NG BT, v A7 ESIMDA BRI 28T, £ 085345 TSIMD
ET TN —TRAERLET,

ABEREDIMEAA—DZ T HUTRLET, #RL T TRV A& TSIMDIATSILET,
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3.1 Kﬁ%ﬁ&ﬁ»ﬂﬂ#@iﬂmsmwx—w

-~ ~ - - o -
N N N Y
"4 14 L4 A\

Ec¥l B
1
+ A o 4
1

EcRl C
1
1
1
TAD E|JE|E|E|E|EJEJE|IE|E|E)IE]|E|IEIE]| =&
1
Il Il Il Il !
1

EcFl A
n Y Y I,
- -l" ~'|. —————————— -l“’ "'-. —————————— -“’ "'-. —————————— -“’

72, MR LUEESIMDE CEl 720031028 22 52 RSV L —T Tk, E b O E D ELR TR
. Fod b I#E T IZsimd_noredundant_ VISR FAFEEL TEEW,
(OCL)DIETE

AFER

BAHILL LoV A
Bl: ABEREEHN L B BB L Fl 1T

TANfTE SIMD =47

TANfTE SIMD =47

TANfTE SIMD =47

TANfTE SIMD =4T

EMERHVET,

}

#pragma loop simd_noredundant_vl
for(i = 0;
ali]l = b[i] + clil:

i<my i) |

DT asZ M OENEAA—VE TENTRLUET, SIMDE THID I i diih 7y

3.2 A#H #Irm:ﬁ#wiwﬁ(m 15MASIMDA *—)

i=13~15/ZFESIMDFATENE T,

!f ---------- “!f' ---------- ‘Ert' ---------- “H
EC5l B

T+ + + +++
EHl C

l 1 1 Il 1
ECFl A

l\ ,”\ ,’\ f”

F7=. -Kextract_stride_stored 7> a &g E LT-%

S — - -

SIMD 4T

3.2.7.5 SIMD{t Rl g% $ R %K

- —— -

SIMD Z=4T

- ———— -

SIMD 4T

BITH AR IS ES,

3E SIMD E4T

-KlibA 7> 2 AR A I ZSIMDAL AT REZ 3 B A R L 9,

abs, acos, acosf, acosh, acoshf, asin, asinf, asinh, asinhf, atan
ceilf, cimag, cimagf, conj, conjf, copysign, copysignf, cos, cosf

atan2, atan2f, atanf, atanh, atanhf, cbrt, cbrtf, ceil,
cosh, coshf, creal, crealf, erf, erfc, erfcf, erff, exp
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exp2, exp2f, expf, fabs, fabsf, floor, floorf, fmax, fmaxf, fmin, fminf, |gamma, |gammaf, log, logl10, logl0f, log2, log2f,
logf, nearbyint, nearbyintf, pow, powf, rint, rintf, round, roundf, sin, sinf, sinh, sinhf, sqrt, sqrtf, tan, tanf, tanh,
tanhf, tgamma, tgammaf, trunc, truncf

SIMDAL ATREZR B E BB T, “2.2 2. 2 BIERIFEA 7> a2 D-KilfuncA 7S a B L O-Kmfuncd 7S 2L D@L B L TS,

3.2.8 W—TFPUoRLYFY

T T AL STV N T IR A BT BH AT, Z OIS —F DIMCHIL, IFLORIED T
LIS B ON—T LRSLLIROG B DO —T BT DB T, L —TNICH DL —T DIMTIBOHSNAZET, i A
TV a—Yr 7R E DR b MEESVET,

N—=TT 2 F 7%, @bl ~UL3(-03), -3 EIER A7 as -KparallelSE 28 S AT o ET, Fi-. FadfbL~UL2(-
O2)LL FERAEET D, MOBFRIEA 7> ar -Kparallel 2 RN $ 5281080 J1IE T HZERTEET,

F7o. -Koptmsg=247"Tar HIEETHI LI, KiELEINT N —T 2R T A=V TAIENTEET,
T N—TT AT T OfE R LET,
Bl W—TTFURAYFUY

void foo(double a[], int b, int ¢, intn) { void foo(double a[], int b, int ¢, intn) {
int i; int i,
for(i =0; i <n; i++) | iftb==20) {
ifb==20) { for(i =0; i <n; i+ |
ali]l = 0; ali]l = 0;
} else { - }
alil] = 1; } else {
} for(i =0; i <n; i+ |

} alil = 1;
] ]

3.29 A4V EHR

ATV BREIE, B0 AFHEL) S5, 205 ERTCREOARRE B RN 2k T3, BITZLIcE-T,
B BB D2 L B L ORE L HAE IR DT DA —/ Sy R (L 22 D3B8 18 Te L A ) A EI SV E S, F7-. BB S5
BEH L e — b SN DD T, OB EIMEESIVE T, L2 o T, TR Z RIBICERE T AN TEETN, AT =/
0y 7 ADRESBIEIMLET,

A TAVRERRIZ, B L ~L3(-03) DG EIATONE T, Fio, X047 L a4 E T2 LIEY, Mk T 22LNTEET,
-Koptmsg=2A4"7"> a2/ ETHZ LTI, RSN G AT e B4 2R Ayt — D2 ) $ 5L TEET,

=R
3.3 ¥k mE1E
LR VAR RE DA T S a MR ESID L BEWEREALIZINZ . YRR LN T S E T,
ZZTUL., PEEREALORERIRHEREIZ DWW CERAL 97,

PERREALOBEREIE B I Lo TUE, 2 A TR T 547 V= b al T A( B FEB L UT — ) DR EIBIRIEITHINL 720,
FATRERICBRUERR BT T 256085V ET,

3.3.1 FHEAZZEET HRBILE
A HAT A & OB REA 7 002 12 R AR 2> CRIL £,

3.3.1.1 AZEARD LT

SR8 ID V=T N TRIRIIZFATSND LI E ENDAERE L —T OMINTBIIL £3, RERDHEATIHMNE EM S5
TEIZEY, FATR M A A CEET 2 BENCIVRERM P EL L LR DD THEENLETT,
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RERDIATEHEIL., -K{preex|nopreex} 47 a> THITHTHZENTEET,

AEXOFATIHIICLY . 72T AOGRER b FATENRWET O AR TIN, FATRRICRIER GATR OGS A7 L) a4
CHZENDHYET, 72720, R RB IO EORE I B L 525281300 EE A,

FATHIOBEN L5 FET A7 ZUBIER D5 BLAN RO 5 | B L OBRAE TRAET D AMREMED B £, LUTIZ, RERD
FATRHEC LD BROPIZRLET,

BILEESIER DS

int a[10], b[10]; int a[10], b[10];
t = b[j] * f;
for(i = 05 i < 10; i+ | | fordi = 0n i <10s i
G < 10) 1 G <10
alil = blj] * f; alil = t;
1 }
} 1
55

FEMOT 07T 5T, EEGAI0RIEO L2 RFIESRD[125I L TWoD T, BlFbD E S #4252 LITHV FE A,

AEXDFATRHINC LD, BSZEFRD[123y— 7 SNBSS T JOMIZBIRR<G IS ET, TORR, FIAITjOMEA10LL E
ThiuL, B OESHIHZEX T HSNES,

JIDMEDIEFITRENG AT, AN URENESIRL T, 70T LD FATRPW I EDBHET, tid=as ATV ERKLzinto

LT
B2:pE
int a[100], b, f; int a[100], b, f;
t=b/f;
for(i =0; i <n; i+ | for(i =0; i <n; i+ |
if(f 1=0) { - if(f 1=0) {
alil=b/f; ali] = t;
} else { } else {
alil = 0; alil = 0;
} }
} }
[3:5]

EMOT BT L TIE, BEPOTRNEETZTREEZIToTNDD T, RAEHISNDO T —RNEETLHILITHVET A,

RERD AT LY . BREDFL— SN BEIS I T, fFOMEICEIRAR EITINE T, FORE R, Bl ITEHFDOMEH0T
b, Tl T EOFEITRFRILET, tiTa IR L ZintB O 25T,

3.3.1.2 HEFIEAENDERE
HEOFM T EEZE R LU CEITRHFEZEMRLET, ERICIVEWERANECLGANHVET,
HEIEFOEE
EHE LOFREFH R, RERXOBE), MAAr Y a—r 7l Ot 2T 2720, HEIEFE2ETLET,

RGN A — T =0T o F 7 —) 38 A Ul T d R, HENEF2ZE E 352812 8oCL HERARR AT IHAN
HOET, T, FE N E T SEREIEO AN Lo L, AR ROBEN RSG5 03H0ET, HREIEFOZ I, -
K{evallnoeval}4 7 a> T« 22N TEET,

LTI, WENEFROEEOFIZRLET,
Bl EEIERFOEER
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double a[100], b[100], c[100]; double a[100], b[100], c[100];
double x, vy: double x, vy;

S Jtexxy:

for(i =0; i <100; i+ { for(i =0; i <100; i++) {
alil = b[i] * x * ¢[i] * y; ali] = b[i] * c[i] * t;

} }

(&)
REEREOBEFAIED NI Oy BREREL TOL—T DIMIC BB S ET,

Fllb, el LU Hx, yDIEIZ LT, ZEMOFH R CIIEE B REE T KL LB R R TEIb o3, A RIOFH
TR FISD R AL BRI LR RDEON WG AR DY ET, xS (I3 4 Lizdouble D ZE$ T,

7o B, HENERFOZEFIZIDEE GNP REALTDIEERE RO EN R A 55707 a7 T A%, b EFRFUEIZITV ifia LR
L7 B IR B AL QDT T A THHEL WA ET, LIandi-> T, A bz E L CRIWEH SR AELZEL TH,
AR EAL AR AR 2N Tl WAL HET,

MREDRHIL

N—T WAL A AR RICER L ET, BREOREIZEY, FATHEER N T 5203 CEETD, FTHROBEICEL .
ZHBENHVET, BREORF(IL, -K{evalnoeval}A4 7> oL THIEI¢ HZENTEET,

PLFIZ, BEORBILOFIBIOZDOREBLERLET,
BlBREDEEL

float a[10], b[10], v; float a[10], b[10], v;
e
for(i =0; i <10; i++) { for(i =0; i <10; i++) {
alil = blil / v; ali] = b[i] * t;
} }
[ERBA]

N—F O FIb[IIvE TR EH L £, tiTas A IR LI floatBl D ZE % T,
FHlO7arZ 5T, BEbizk1LOVvBA L —7 OINIBEISN QO RRICETIN, fHEBENELLZENHVET,

3.3.2 R4 2D HEEIE

TRA LB DESEAVEATOIRNG G (B )L, RA L ZEHDE TG TODD0DBIRNEVW DI RTHROS LIS, Z NS> TR kAT
WET, ZAUTHL T A Z O ki, LT ORHESREZ AT T2 TV ET,

ARSI
[FIC B A R DARA L Z IR T 213780,
RS2
[FICREIIC R LT ARA L A EETT 78 AT D6 LA 2 BB D T\ T 78 AT 256 NEIET 52813780,

BIZIE, RAL AL CTT 72 AT BR8N, mallocBI%e 8 CEINICRELE LTSI ROV QOB ZE AL VRIE AL, AR 220
7-LET,

INHORHESRMZ T8I, HERXOFRESLAERXDOBENRE DEGELH, RA L Z A DTIT /e AT D56 LRERIC
1TONADT, Bl A T e/ N al I LR ELNET,

72120, FRRORHRRMEEZRMI- SN T 1 s T A LT, A ZDOEEbEAT T &1, EAE P BRI LI RG220
LBBHVETS,

A ZDEEALIL. -K{restp[={all|arg|restrict}]|norestp} 47 > a THIEITAZENTEXET,
FILRA 2D REL(RTIREHFLDERER)
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al = xp + 100; al = xp + 100;

*q = 0; — |*xa=0;

a2 = xp + 100; a2 = al; /¥ ZBXOBREICKYER */
(3B

RAVEERPERA L AER T, RICFEIRZF L TWORWEWH R TRk LE 7,

ZORER, *p+100FTHEREARSIVET, L, RAVFLLPpERA L B RICHEEAEL TOD5 A FIHE N ERL-
FERICZR0ER Ao

Bl2:7R4 2D BB (AR E M 2D EA)

al = xp + b; al = xp + b;

x =0; — x =0;

a2 = *p + b; a2 = al; /* XBRXDREICKYETE */
[E25A]

A ZEHpiE, ZHal, a2, b, XL TORWEWH TR TREEL £,

ZORER, *p+biddme e ZnE T, b, RAEEF PN E Kl 3B ExEE L TOD5EE, FIHENERIUIRE R
2720 ER A,

ZNBDHEHRSIEIL, ~F IOV THEHSNAZEITEE L TEEN,

3.3.3 VILFEREBRH

VTS, LEIOMEHL CHEEO 5 1 BUT3 3 2RIFEO BIEGEH R B LOVE R AT L2, TR Z A s 7-BsT T,
ARIERRCTIL, -KmfuncA 7' v av Eld i bl Ticmfuncfi s 728 €T A2 828D, v ATV —T 2T L, "lRE7 2D
X~ TFHAEBEBICES B FT,

-KmfuncAd 7 v ar BL O LV FEE B O REIEIT OV TIL, “2.2.25 - KA 7 2 al "B HALTIZN,

mfunckE/RFIZ OV TR, “3.4.1 S L Hl#EI1T(OCL) DRI &2 8 FEA<TZE W,

3331 VI FEEEBOEEMFHLIZDONT
BN — T 18 P A TN CEARNG S, 22— =T 0 T Db~ VTR A B B O L CRII 3 2 28 T& T,
I LT DT OEEPLETT,
« JEHE~ A fjmfunc.hZ A 7 —RLTLTEEN,

o JEHERERORANED 51 EZ DIFNO 5 O FOIEEIR I T R DR B S L TS, SRR T 2D &, i RAMEESh
IRNZERHYET,

o Tus I LDV IRHZ-Kmfunct 7 ar AR EL TSN,

« A FHERHCIXE B LOT-OIZ, BT =y /BT B A NHVET, 20728, IEEE 754 THUESIV T AHFRIZ2 fiE(NaN,
INfie YN AN ENTZH AT, BEK T T222083H0FET,
‘K31 2Tl TLNLEENOHTIEN TEL AT EE R B, 22— =7 as T AL EEE O 288 T
L VFIEEBEETRUET,

#£3.11—H—TOJSLALEEMUHTCEATESVIILFERRER—F

RE% Bl 8DE B LR FEAS
acos long n; void v_acos (x, &n, y) ; for (i=0; i<n; i++)
float x[nl, y[nl; y[i] = acosf (x[il):
long n; void v_dacos(x, &n,y); for (i=0; i<n; i++)
double x[n],y[nl; y[i] = acos(x[il]);
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RE% Ik ()4 R LR HEAS

asin long n; void v_asin(x, &n,vy); for (i=0; i<n; i++)

float x[nl,y[n]; y[i] = asinf(x[il);

long n; void v_dasin(x, &n,y) for (i=0; i<n; i++)

double x[nl, y[nl; y[i]l = asin(x[il])
atan long n; void v_atan(x, &n,vy): for (i=0; i<n; i++)

float x[n],y[nl; y[i] = atanf (x[i]);

long n; void v_datan(x, &n,vy); for (i=0; i<n; i++)

double x[n],y[nl; y[i] = atan(x[i]);
atan2 long n; void v_atan2 (x1,x2,8&n,y) for (i=0; i<n; i++)

float x1[n], x2[n], y[n]; y[i]l = atan2f (x1[i], x2[i]):

long n; void for (i=0; i<n; i++)

double x1[n], x2[n], y[nl; v_datan2 (x1, x2, &n, y) ; y[i] = atan2(x1[i], x2[i1);
erf long n; void v_erf(x, &n,y); for (i=0; i<n; i++)

float x[nl,y[n]; yli]l = erff(x[i]);

long n; void v_derf(x, &n,vy); for (i=0; i<n; i++)

double x[n],y[nl; yLil = erf(x[i]);
erfc long n; void v_erfc(x, &n,y); for (i=0; i<n; i++)

float x[n],y[nl; y[il = erfef (x[i]);

long n; void v_derfc(x, &n,y) for (i=0; i<n; i++)

double x[nl, y[nl; y[i]l = erfec(x[il);
exp long n; void v_exp(x,&n,y); for (i=0; i<n; i++)

float x[n],y[nl; y[li] = expf (x[i]);

long n; void v_dexp(x, &n,vy): for (i=0; i<n; i++)

double x[n],y[nl; y[li] = exp&x[i]):
expl0 long n; void v_exp10(x, &n,y); for (i=0; i<n; i++)

float x[n],y[nl; y[i]l = exp10f (x[il):

long n; void v_dexp10(x, &n,y); for (i=0; i<n; i++)

double x[n],yInl; y[il = exp10(x[i]);
log long n; void v_log(x, &n,y); for (i=0; i<n; i++)

float x[nl,y[nl; ylil = logf (x[iD);

long n; void v_dlog(x, &n,y); for (i=0; i<n; i++)

double x[n],y[nl; y[il = log(x[il);
log10 long n; void v_logl10(x, &n,y) ; for (i=0; i<n; i++)

float x[nl,y[n]; y[il = logl0f (x[il);

long n; void v_dlogl0(x, &n,y): for (i=0; i<n; i++)

double x[nl,y[nl; y[il = logl0O(x[il);
sin long n; void v_sin(x, &n,y); for (i=0; i<n; i++)

float x[n], y[n];

y[i] = sinf(x[il);

long n;
double x[n], y[n];

void v_dsin(x, &n,vy);

for (i=0; i<n; i++)
y[il = sin(x[i]):
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RE% Ik ()4 R LR HEAS
cos long n; void v_cos(x, &n,y); for (i=0; i<n; i++)
float x[nl,y[n]; y[il = cosf(x[il):
long n; void v_dcos (x, &n, y) ; for (i=0; i<n; i++)
double x[nl, y[nl; y[il = cos(x[il):
sincos long n; void v_scn(x, &n, y1,y2); for (i=0; i<n; i++)
float x[n], y1[n], y2[nl; sincosf (x[i], &y1[il, &y2[il):
long n; void v_dsen(x, &n, y1,vy2); for (i=0; i<n; i++)
double x[n],y1[n], y2[n];: sincos (x[il, &y1[il, &y2[il):
pow long n; void v_pow(x1, x2,8&n,y); for (i=0; i<n; i++)
float x1[n], x2[n], y[n]; y[il = powf (x1[il, x2[il):
long n; void v_powl (x, &a, &n, y) ; for (i=0; i<n; i++)
float x1[n], x2[n], y[n], a; y[i] = powf (x[i], a);
long n; void v_dpow(x1, x2,8&n,y) for (i=0; i<n; i++)
double x1[n], x2[nl,y[nl; y[i]l = pow(x1[il, x2[iD);
long n; void v_dpowl (x, &a, &n, y) ; for (i=0; i<n; i++)
double x1[n], x2[n],y[n], a; y[i] = pow(x[i], a);

PIFIZ~ A F A BB OBEHEFEHLOFEZRUET,
i1

#tinclude <math.h>
#define N 1000

double a;
double x[N], y[NI, z[N];
int i

. for(i =0; i <N; i+ {
yLil = expx[i]);
z[i]l = pow(x[il, a);

}

~ TG BB OB HL

ttinclude <fjmfunc.h>
#tdefine N 1000

long n = N;
double a;
double x[N], y[NI, z[NI;

v_dexp(x, &n, y);
v_dpowl (x, &a, &n, 2z);

12:
ifSCO R TR AIEIZN COBHA, FHRETREERIZT ARSI T DI LI, v VI RABBEF RS 208 TEET,

#include <math.h>
#define N 1000

double a, x, y:
int i;
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for(i =0; i <N; i++) |
X = ...
if(x >a) |
y =y +sin(x);
}
}

VT IRBE B O B L

#include <fjmfunc.h>
#define N 1000

double a, x, vy.
double wx[N], wy[N];
int i

long j;

j=0;
for(i =0; i <N; i++) |
X = ...
ifx>a {
wx[jl = x;
j+
]
}
v_dsin(wx, &j, wy);
for(i =0; i < j; i+ |
y =y +wylil;
]

3.3.3.2 -Kmfunc=347L 3> NEE

-Kmfunc=34"7"> a N ESNGA. it & T —7 O~V FIEEBEAL M TONET, itSCE & T/ —7 D~ L FEE RS
SNT=H A IESCOHEER IR NV —T OREE U DB E R DB RELTHT260 , FIATREBRE L TR E8HVET,
PLFIZ, -Kmfunc=3I2 XA B0 H A R~ LET,

Bl: ifXEELIL—TDH

double x[1000], y[1000];
int i;

for(i =0; i < 2000; i++) {
if(i <1000) {
yLil = expx[i]);
}
}

FFREOBITIL, Sefhi<1000% 73 S AT SLOHREN LD ET, expBIEOS HLMEIZ1000 A4 L7207, Blslx, yOUTFOfE
FESSNC ETFROFBEHEZBEZ2ZLITHVEEA,

VTR BT, iSO RAHTBIR L for SOy ORISRz, ~ /T A BB LS B O 5 Bl U TR
o7, BYIXFESHIHAZEA TS ET, 2070, SRIBRREFIIMNFEAH L)AL TTur 7LD FATHATE§ S
ZENHVET,

ZDIHREE . -Kmfunc=347"ar AR E LRV TLTIZEN,

3.3.4 )L—FRSAELY

N—TANTGAE LT LR VT WD FEAT I, | ANTAT R M5 — BT TR T i b T, V—TANA 7 E#E T2
ZEIZED =T ORRINZ L DA — RN RN 725 XY TN =T A T IA = TIMEES N D VIO RN TE £,

N—TANTAE LT 1E, V=T IO DOFEA BB —T IO L E 2 L —T 12t LT T E T,
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BlIIV—TRSAELY
ANTA T Red (-Kstriping=4) TREITAZLNBESNIZEE. LLFDOINCFET LI —F N TRISNET,

for(i =0; i <N; i++) | for(i =0; i <N; i+=4) {
ali]l = b[i] + c[il; tmp_b1 = b[il;
} tmp_b2 = b[i+1];
tmp_b3 = b[i+2];
tmp_b4 = b[i+3];
tmp_c1 = ¢lil;
tmp_c2 = c[i+1];
tmp_c3 = c[i+2];
. tmp_c4 = c[i+3];
tmp_al = tmp_b1 + tmp_c1;
tmp_a2 = tmp_b2 + tmp_c2;
tmp_a3 = tmp_b3 + tmp_c3;
tmp_ad = tmp_b4 + tmp_c4;
ali] = tmp_al;
ali+1] = tmp_a2;
ali+2] = tmp_a3;
ali+3] = tmp_ad;
]

=T ANTAE LT E, N—T WO SURZEITRESNDODO T, V—TT o= JEkk 47 Yo/ Ny T AORESHPHIMLET,
F7=. ZLOBFRIER A VLT HHEA DSV ET, FATIEREICEL Th . T 2L P 2R MBI 5720 EATHEREMME T+ 28408
HOOTHEENPMLETT,

N—TANTAE 71X, -Knostripingd 7 Y ar B ETHI LI, LT HZENTEET,
Flz. -Koptmsg=2A47" T ar ZHEE T DL, LS —T 2R Ay E— U I SET,

3.3.5 Zfill

Hill&iZ, 7 =55 ATVPLR—RTHIL7L, Fryia NCESARMOBIEHR T 2605 (DC ZVA)ZH Y, 7 =2 DOESALBE
ZERICT DR IEL T, Zfillik, V=7 W TANT SO T =2 L TS E T,

72120, [Fl— =7 RIS IR LRSI, Fadife 7 7 ASHBELS, FIFif ST T CANT S OB L CRE A S EE A, Fiz,
il SN2 6 2KF Xy oD TV T oy FamiEH IS EE A,

Zfill DB LI IR R LR D AN T M B DFET T RL AZE SE LT, 2563 Ml 7 a7 & A EAN TNT 0y 2553 5 DT — B & i i b o
KREUET, MIA TS ar 350 b T TR E T 51°5100F TOREE T, MIEEZAMLI-SE . 207 (T HBIfIC
EERELET,

Zfill D F i AL IR PR LI B3l AN T T2 8070 — TR aATH 728D | LU T O fcdif ks &< £,

s =T Tra—=T

© =T RANTAET

Fio. U FOBE AR &5 9 5L EATHREIME T3 22800 ET,
o ARUNURIBORM R 7 5825 T THNRNT BT T 4
s MRRUEA SV L—T

o Kzfill=NAF T ar Ty 7 BEIEEL TVD, 1o, =TIk o TEXIAEND ATV EIRO YA XNNT 1y 7 J0E /NSO

AN
=

-KzZfillA 7L ar DR EIZ L > CTEITHREDIR T E DA, -KZfillA 7S al 2R ELR W TLIEEY, ZfilloHI A Sk —7 5
NETATHZEMNEELNTT, LT, T TAEIREBOHHA 7 aAFE XY, Fidfte -zl s 7248 B o LA HERE
LT,
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3.3.6 JL—F/IN—g=u 4

FHERIEA 7 2 a-Kloop_versioning 5 E L7356 SEITIHIELS DT —ZEIFE IR £37, 2230713, BFIOT — 27738
W OELTHGEALETE LI — 7 B X OESN O T — 2RI HHb DL Tt bz A L7V M — 7 2 AR L £3, A TRHCE S
DT —HRIFEHBIL . EBENON—T ZRIRLET,

AHEREIZED . SIMDIL, YT "I =T AT TA =7 FIziZ B EE SR E Db MEtESILET,
N—TN—=Da= T3 N—TEGRAERT D72 AT P2 ar T AORESIB I ORI 2SI 258 0 HV ET,
Tl AR LI —T BB T D7D OHEILIEENA— S~ R 7D | ETHERME T 2854808330 E T,

ZDF— R RERINT D20 AREREIL, IcNV—T OIS E T, F2, V—7 T — 2R IFN R IARE SN 157215 D
BalcEAsSNET,

-Koptmsg=24"7"al 48 ET HZEICLY ., Tk SN EiT a2 r T Ay —U BN IsivET,
PUFIZ, SEATRRICEII O T — 2R TE S BT CE AR A RLE T,
4il:

void f(double *a, double *b, int n) {
for (int i =0; i <n; i+) {
alil += b[il;
]
}

[EBIEE () —RA A=)

void f(double *a, double *b, int n) {
if (aln-1] < &[01) || @b[n-1] < &al0D)) {
#tpragma loop norecurrence
for (int i =0; i <n;i+) { /x RBILEBRLIZIL—T */

ali]l += b[il;
}
} else {
for (int i =0; i <n: i+) { /* ZRBLEFEALEBEWVIL—T */
ali] += b[i];

}
}

}

FHARARIX, BlSalBl S bl 7R 0 A3 D WIREMES DT O BURAMIENT CE FH A, BHRRIGA "> 2 -Kloop_versioning2z a7 2454
FEITRAICE S las KOS oD FE7e ) BAE T~ C, B bz H Uiz — 7 E3iii b L V—T7 DO E B0 E R IRL 7,

3.3.7 clone®RE1{t

=N L TR LA Z AR L, 7L T o —D o 77 8 DIED D i b R4 2 e b T3, clonefii i3
AL T CEMEL £9°, iR =i LRI T OB FE2 LTI 6 . i RMRFESIVER A, s 3.4.1.2 Sl bAE /R - OFEEE B
FON“3.4.1.3 i bR R+ DOEBFIE 2 B35 <7280,

451):

#tpragma loop clone n==10 it (n==10) {

for (i=0;i<n; ++i) { for (i=0;i<10;++i) {
alil =i alil = i

} }

— } else {

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

]
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3.3.8 7>A—ILTIUF v L
Toa— VT VRV LR, ZEA—T OIMAON—T 5T =) I NEIZEBIL, SOICEBSN-NEIO NN —T E AT D
RE(LTT, Tor— TRy b5 AT 528 T, AR OBREMEMES L, FATHEREN R LT 5550360 FET, 72720, 77—
HAN)— D DOBENIReT — 4 DT 7 R AMEFOZEACIE, Fr v aOF AR RAK T EE, EITHREME T T 2854080 ET, ok,
AREEITRN—F TS EE A,
Fio, AR I LD FEATHRE~ OB — T AL TRV ET, 2072, Agi#{biL, -Kunroll_and_jam[=MA7"> a2 T7'm
7'F WA~ A E4, unroll_and_jam#§ =F-<°unroll_and_jam_forced5 R+ T/ — 7 WAL ISEM T2 L2 HER L £, #EA0IE,
“3.4.1 AL HIETT(OCL)YDFH” dunroll_and_jam%7=iZunroll_and_jam_forceZ 3 # #<72EWY,
-Koptmsg=2A47 L ar 4R ETHIEICIY ., I LENT N —T L EDRBEAE R T AV =2 M T 528N TEET,

Bl: 7oO—)LT7 Ry L

#pragma loop unroll_and_jam_force 2
for(i =0; i <128; i+ {
for(j =0; j<128; j+) {

for(i =0; i <128; i +=2) {
for(j = 0; j <128; j++) {
alilljl = bLil[i] + bLi+11051:

alilljl = bLil[j] + bLi+110J1; - ali+11[j] = bLi+11[J1 + bli+21[i1:

3.3.9 tree-height-reductionsi#i{k
tree-height-reductionfioii &1 d, L—7 OB THEAZ 725 URA2BINTHEDOW U X ATV, S DO FIME 5
S | G
ERALZ, AT OB > GRAEREAEE CRALIZLO T, EOHDIIE, MEESET, TS OIL, EE T
EEEET, BRI ROEA FIEE, EALOREICEELET.

-Keval_concurrentt 7" > a WA #7235 512 AR bANF B MNEIORIRBIC R L Gl SV E T, ZO%E ., FATRERICENER G
BB AEUDHZENHVET, Bl LORIERIZ OV TIE, “3.6.1 BB/ NS AT 2Rl O RIER 22 B L TEEN,

VA TFicEE{bomzrLET,
IR

for(i =0; i <n; i+H) |
x[i] = ali] * b[i] + c[i] = d[i] + eli] * f[i] + g[i] * h[i];

]

3.3 tree-height-reductionfx @ L BT D;EE K

a[i1l Ibrill |erill |d[i]
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3.4 tree-height-reduction&:&E1b 1% N ;EE K

a[i]] |b[i]] |c[i]) (d[i]] |e[1]} [FTH]] |gli]} |hLi]

3.3.10 L—T4E|
N—T 5 N, LT AR BREL OV — T 2O/ NS — 75 DHRE T,
© VTN =T AT TA=2 T DR
© Xy a AEURIABEOYGE
© LURASA R DORFEH
=T ENE, V=T ADEDRGEA T L —T I A~DTEH LB L — T ISR LT T E T,

H#8L—7"45E), -Kloop_fissiond 7> a B O-Kocld 7T a3 G 27412, loop_fission_targetfa R 7-03Mg @iz —71Z
KL TITOIVET, -Kloop_nofissiond 7> al 248 E T 22 L8 V—T" 5 E LT 52N TEET,

-Koptmsg=24"7">al R E T HI LTI, HE(LSININ—T 2R T Ay E—VEH I THIEMTEET,
LLIFIZ, BHEL—7 28 0F %2R UET,
Bl: BEIIL—THE|

#pragma loop loop_fission_target for(i =0; i <N; i++) |
for(i =0; i <N; i+ { eli]l = al[il*b1[i] + a2[il*b2[i] + a3[il*b3[i] +
eli] = al[il#b1[i] + a2[il*b2[i] + a3[il*b3[i] + ad[ilxb4[i] + ab[il*b5[i];
a4[i]xb4[i] + ab[i]*b5[i]; }
il = c1[il*d1[i] + c2[il*d2[i] + c3[i]*d3[i] + .
c4[il*d4[i] + cb[il*d5[il; for(i =0; i <N; i+ {
} fLil = c1[il*d1[i] + c2[ilxd2[i] + c3[iI*d3[i] +
cA[il*d4[i] + cb[il*d5[i];
}

3.3.10.1 RRYwT<A4=245

AN T A= T T T R NSO USCC b3 AT, BB — T B ON— I I O A 952
LTk =T HEENT T TTT 7B REND T —ZIZH LT, vy a ARV OR RO M EgETEET,

ANy T =A=171%, -Kloop_fission_stripmining4d 7> al 248 E LT EIATONET, -Koptmsg=2747" L ar #HEETHIEITLD,
KE(ESNTIN—T ZRm T A=V T8N TEET,

PLFIZ, B —7 58 BLOAN v~ A =7 (-Kloop_fission_stripmining=2564-~7"> = 8 ERE) DAl Z R L £,
Bl: BENIL—T R BB LVRN YTIA=2Y
[V—RFO5S L]

#pragma loop loop_fission_target
float a[N], b[NI, pIN]l, a;
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for(i = 0; i <N; i++) {
q=alil + blil;

olil = plil + a;
]
[BEIIL—TREIZDY—RA A=)

float a[N], b[N], p[N], g

float temparray_q[N];

for(i =0; i <N; i++ |
temparray _ql[i] = al[i] + b[i]:

}
for(i =0; i <N; i+ {
plil = pli] + temparray_qlil;

}

ZDOY—=ATaT T LTI, V=T EI I —T T —#&52 FET UENS DT80 —T FEN N, 2 A TR — R
7elidFlltemparray_gZ&AERRK L E9, OB OB FEEI TV — T OBUR LU E R CEIZ /R ET,

[BEIIL—THEELVRNYTIAZUTHBDY—RA A—]

#tdefine MIN(x,y) ((x<y)?x:y)
float a[N], b[N], p[N], q
float temparray_q[256];
for(ii =0; ii <N; ii = ii+256) {
for(i = ii; i <MIN(N, ii+256); i++) {
temparray_qli-ii]l = a[i]l + b[il;

}

for(i = ii; i <min(N, ii+256); i++) {
plil = pli] + temparray_qli-iil;

DENTN—T DIMININ—TZAERRL , TEO/N—T DR AN > 7 R D256 THT kL £9-, —RF7ekdslitemparray_g
DEFEIT256L700F T,

3.3.11 Strict Aliasing

Strict Aliasingi3, ZFEEUS CHIES - EiE Araliasing rulel it > CARVEIRO BN & Z B LI b2 T S E R L £,
kg Lle bR bid, AERXOBEILIBADORERE TT,

Strict Aliasingid., -K{strict_aliasing|nostrict_aliasing}4~"> a2 Gl c& £,
PAITFIZ, aliasD Bz RLE T,
1
-Kstrict_aliasing4 "> ab MBMRESNIZHA ., inthl HfloatF iXaliashS 72 W HHIBTL | ek a et L £,

void sub(int *a, float *b) {
long i,
for(i =0; i < 256; i++) {
ali] = *b;
]
]

fi2:
-Kstrict_aliasing4 7" > a  BMRESNIZHA T, inthl Lunsigned intf | Xaliash3db 2 & HITL | S b2 L EH A,
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void sub(int *a, unsigned int *b) {
long i;
for(i =0; i < 256; i++) {
ali] = *b;
1
}

513:

-Kstrict_aliasing4 7" > al B ESNZHA Th, LT MM ORI F (aliash b H S HIML, f b2 EEL EH A,

void sub(int *a, char *b) {
long i
for(i =0; i < 256; i++) {
ali] = *b;
}

}

4.

BRI ZHERLL QR W7 1T N C-Kstrict_aliasingd 7S as SHEESN- A .

AREMER DV ET, 07 FATRERIIRIES N EE A,

o CaliasH 72N EHIBTL , B bRt TLED

void sub(int *i_pointer, long *|_pointer) {
*i_pointer = 10;
*|_pointer = 15;
]
int main() {
long double |_double = 0.0;
int *i_pointer = &l_double;
long *|_pointer = &l_double;
sub (i_pointer, |_pointer);
if (xi_pointer == *|_pointer) {
// 0K
} else {
// NG
1

return 0;

3.4 BoE{bHEREDER T IE

AV ERE A NG T 272 O RRIC DWW TR L £,

3.4.1 BBEILFIEIT(OCL)DFIH

B GIZES THRIEHE Y — A7 0T A FIZFRalk 352 81280, kO RE2 IV EDHI LN TEET,

#pragmad TIZLL N ORI A 5856 . F v a fi Ll T LR EOVET,
FE b7, -KoclE7=IZ-Knoocld 7 < a> Tl A2 &N TEET,

3.4.1.1 s#E{LHIE{T(OCL)DIESE

A AL T DR L2 O 2T A “ 23.2 Foi (LT & A DD #PH IR L E 9,

3.2 sE{L HIEH1T B R E

AILEFAS | SEEHETORM | BElbDOBHRER
global globalfT FHRRENALIN
procedure proceduref T B

loop loopf T EHRDON—T
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AILEFAS | BEEREITORM | ZElLOARER

statement statement{T B DL
globalfT
BESNT R b T AR AT R CTUTAEDNILET,
£

#oragmal fj] global RFILIEFRF
HwALLE
BT WEHRR AL D JE BRI R R L E 9,
procedurefT
BESh e REbiE =~ T ZBEENTHEICLET,

E a0

#tpragmal Tjl procedure RBIEIEFRF
HwALLE
RBIZLTZW BB O E S (B S ERIFHIIHIMEZ R EL T CHE A ET)ERAIDOEITLORICEER L ET,
loopfT
BESNREE{LIE R T2 ELZONL—T TEINILET,

2

toragmal fjl loop RFLIHEFF

BALE
FRIZLTVIL—T O ERNCER L ET,

statement{T
BESNRECIE R TE2EZOTTHEIIILET,
R

#ipragmal fj] statement RBEEAETFF

BALME
HGUILTW XD ERNCRLIR L E T

QT \
~I [=]
) Lo

B bHE Tk EcE AR LR R 131> T4, global{ T, procedure?T. 31 UNoopt T Tk, B Heitéif LI TA 8L Citak
FTHZELY, O EE LR T a0 ET,

statement{TZ8fE L CRLR L7286 Itk Ostatementf T3A 2h& 720 E7,

3.4.1.2 F#EbiE R FDIESE
“F23.3 o LRI E TICHE & T A ke s+, Il koA e bR R A LU FIORLE T,
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3.3 B HEHITICIEE TEDRBILIETF

xE{LIERF HEHEE BA {BEETED

i H T e

= i

=B IS I

o S |5 |

5|88 |5

>|lo |7 | =

o 7]

array_declaration_opt FeifbaAT5L X0, BFIOIRTIESIE S OfiEE | O | O | O | X
RIRNZEZRHRIZUET,

noarray_declaration_opt Tt a1 15X, BN DIRTIESIE S O&EEEE | O | O | O | X

2N EERHRIZUER A,

assume {shortloop|noshortloop|memory_bandwidth| | 717 Z AORHEIC AT, Bk E2RFET22L%2 | O | O | X | X
nomemory_bandwidth|time_saving_compilation| FERLET,
notime_saving_compilation}

clone var==nI[,n2]...@ N—TNTEBVam I REEHIRLU T, BIETHRTREZL | X | X [ O] X
TG A R L SN — T 2R D
WA T ZEE R LET,
ST E S BB Sevark 8 5 BT E
L7=fEnI[,n2).. »%ERELET,

van33EEI OIEHTT,

ni[,n2)...1%-92233720368547758087)>5
9223372036854775807 £ COREEAE T,

eval RO AL LT o b THZexEm"L [ O[O | O | X
7

noeval RO NEE L BT Dl ba TRzt [ O[O | O | X
ZT—\‘L/iTJ_‘O

eval_concurrent tree-height-reductionfi# LIz T, M FDWFIMEE | O | O | O | X
BT ERLET,

eval_noconcurrent tree-height-reductionfgii@ LIZBW T, e oiliFitEEZ | O | O | O | X
A FMAf ORI BT o2 L afimL £,

extract_stride_store SIMDAL RGN —TIZHDANTART 72 ADANTa | O | O | O | %
B AT TIRATHILEERLET,

noextract_stride_store SIMDILX GV —TIZHDANTART 7 EADANT 4 | O | O | O | X
Bh ADTRTIERE LW SR LET,

fission_point 1] N—TNORRESNTALE TA—T 2 0ET52¢% | X | X [ X | O

FRLET, RV —7 D0 Tl R ANSN -4 E
=T HBRETHEILET, MIl~6DEHH T,

AT IN—=T o EIRTREL I L v —T 3 B DR
(V=T W CT =222 T RER DL AL, =
AT H A BN — R AR L, £
TeO FATRERITIT BEHVET A,

fp_contract Floating-Point Multiply-Add/Subtractii Ha5afEH | O [ O | O | X
(Bt 8L | RO N o 1= VAN 5= 2

nofp_contract Floating-Point Multiply-Add/SubtractiEFiam3afEH | O [ O | O | X
LIz hci b a2 T W2 e a2 R LET,

fp_relaxed FBNBURBRE, sqriBdBiz WO mEaEEEIT [ O | O | O | X
ITEEFRRLET,
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RELETF

HRESREA

HETED

B AL T

4 s
£ e |8
© [<%
88|58
2107 |8

o (%]

nofp_relaxed FE MR BRT, sqrtB iz oW T BEOEFEAIT | O | O | O | X
STEEFRLET,

fullunroll_pre_simd [7] SIMDALRIDZ VT a—U T aRETHIEEERL | X | X | O | X
F4, nd, %L T L —FOREERD FREFRT2
~100DHEHME T,

nofullunroll_pre_simd SIMDALRTIDZ VT = TEMIE LA/ | X | X [ O | X
E3N

iterations max=r1 N—T ORI DI KNEZ 1, SEEEZn2, /ME | O | O | O | X

iterations avg=n2 Zn3e BT R b T AZ LR RUET, nl, n2. B

iterations min=n3 XOn3%, 0152147483647 F TOEIKAE T, max,
avg, BLOMini LB E-I13ZE 52 X0 LU TNERFE
DEHFEENATRETT,

loop_blocking 7 Tayk T EReE R INILET, Ol1O0 O] X
MI7 797 YA X% 4 2~10000DFEH KT,

loop_noblocking TayX R AR ML ET, OlO0 (O] X

loop_fission_stripmining [71" c-level'] HBEL—7SBILI—T I LT ANy <= O | O | O | X
VT OEELEITHIZEE R LET, miE, 205
100000000 COFEHAE TT, c-leveli L. L1FET=IEL2
"C“ﬁ—c

loop_nofission_stripmining HEL—7 5EIL =TI LT ANy <= | O | O | O | X
VT DR b AL UET,

loop_fission_target [cl|Is] A NAFNELBEVL—TEEATIZE A RLET [ X [ X [ O [ X

loop_fission_threshold 7 BBV — 7 BN 253 B DV — 7 DR A O] x
DL R RLET, ML, 1235100F TORELfET
@—o

loop_interchange varZ, vard, var3)...:* BESNTER varl, var2, .. T%Eforb—7OAH | X | X | O | %
ZERRLET,

loop_nointerchange L Hfor/L—7 D AHZ Z TR EE A, x| x|O

loop_nofusion N— TR AT AR N T A AR LET | O Ol O | %

loop_part_simd N—T% BT IIZSIMDIL T o2 a i | O | O | O | X
LEY,

loop_nopart_simd N—TF 5 EIL T HICSIMDIL 35 e DN | O | O | O [ X
LET,

loop_perfect_nest RERZLENL—TENEILTRELEL—TIZTEH O O | O | X
ZLEERLET,

loop_noperfect_nest RERLEN—T LR LENL— 1L nWZex2iE | O | O | O | x
RLET,

loop_versioning N—TNR—=Ta= T DR EITIZEERRLET| O | O | O | X

loop_noversioning N—TN—=Va= T OfGEbE T EfeRrL [ O [ O | O
ij—o

mfunc [/evel] ~ VTR THZ AR LET, OlO|0O| x
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RELETF

HRESREA

HETED

B AL T

\ e
| |E
< > \\5_ Q
8(8(8|¢8
2107 |8
o (%]
level IHEREL ~ /L AR THELAHC, 1, 2, F/2II3TY
nomfunc < VT IHBEBEB LA T W EE R LET, O]lO|0O| x
noalias RAZERDMOE LTI EZ LG L2z | O | O | O
%bij‘o
norecurrence [arrayi[,array2)..]¢? N—T DR CERS I S0 EszE~ | O | O | O | X
LET,
arrayl, array?2, --- 130504 T,
novrec [arrayI[,array2)...]o [EFE E A e L— 7 (SIMDa S AR A AReZer— | O | O | O | X
N THLZLERLET,
arrayl, array?2. ..\ 3B TH,
preex ARERDFEATIHNZTOZ 2B RLET, OlOlO]| x
nopreex REROFATIM AT DR EEERLET, OlO0|0O
prefetch a3 AZ0 B Bprefetchi¥ e AT 2ZLztmR [ O[O | O X
LET,
noprefetch a0 3 BhprefetchREA N T H2La48= [ O | O [ O | X
LET,
prefetch_cache_level c-fevel FXyvialbbelevel\LT —4%ETV 7y FFHZE [ O[O | O %
EHERLET,
c-level 131, 2, E£7-1FallTY,
prefetch_conditional if3CPswitchSUZE ENLH T Ry 7O TSR [ O | O | O | X
BlIF — 2k L Cprefetch@y & A K T2 &R
E3
prefetch_noconditional ifSCeswitchSUZ B ENAT Ry 7O THEHSNZE [ O | O | O | X
B 7 —2IZ%t L Cprefetchfy S & A LR Z AR
LET,
prefetch_indirect N—TNTHEHASNDEENZCT 7BAUANT7EX) | O | O | O | X
SNDELHT —ZIZR LT, prefetchfn S& LT 52
LEERLET,
prefetch_noindirect N—TNTHEHSNARHERNCT 7AW ARNT 722 | O | O | O | X
SNBELFT — 2RI T, prefetchfiy %A pL7au
ZLEFERLET,
prefetch_infer V7 =y F OB RAZG G ThE T 78207 [ O [ O | O | X
V7 xyF NI 528 nRLET,
prefetch_noinfer TV7 2y F ORBEDN ARG E s 7207y | O | O | O | X
7y T MU NI EERRLET,
prefetch_iteration 1 prefetchfin B2 AERLT2BR, L —7OnalisZIcsI s | O | O [ O | X
NoT —2ENMBETHIEEERLET, KR TT
LR vy v 2D R T VT T F Bprefetchin 5%
R LUE T, MEl~100000% 5 fE T4, SIMD{LAS
HHSNDNL—T DG mTiESIMDIiLENT=H LD
I—T DR AR E L TTEEN,
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RELETF

HRESREA

HETED

B AL T

globalfT

loopfT

statement{T

prefetch_iteration_L2 n

prefetchdn B2 LT 2%, /L—7" O mElisfz 125 |
NETF —2ER BT/ R ET, AHERFT
2R F Yo 2D BT VT =T Dprefetch iy 5%
)L LUET, MF1~100000FEE T4, SIMDIEA
WHINDL—T OHE . MZiFSIMDILENI=HED
N—T ORUHEFEEL TTZS0 N,

O

O | procedurefT

O

X

prefetch_line n

prefetchi B AT DR, ey 2T 4 %Y
FTHF L eR BT HILERLET, AERFT
WELRF vy s =7 V7 oo T3 Bprefetchin 5% x5
ELET,

ME1~100DFEHAE T,

prefetch_line_L2 n

prefetchf &AL T 288, Pexy L 2T/ %Y
5T —Fet Gl HI e R ET, AR TT
2R ¥ vy =l T V7 =T Dprefetchin 45 % i 4
ELET,

ME1~100DFEHAE T3,

prefetch_sequential [auto|soft]

HEBICT 7R AS DB ST — Z1ZkFL Cprefetchiiy
BERAERTHIEEFRLET,

prefetch_nosequential

BT 7B ASIARL ST — &2kt Tprefetchdny
BERAERLRNILEERLET,

prefetch_stride [soft|hard_auto|hard_always]

N—TNTHEHENDF vy 2DTAPAXIDEKR
EIRANTARTT 7R ASNDESN T —Z TR T, 7
V7 2y F R DI ERLET,

prefetch_nostride

N—TWNTHHENLF ¥y 2DT P AZXTDH KR
XRANTARTT 7 RASNDES T —Z 23 LT,
prefetch @y & £ L 72N L2 R LET,

prefetch_strong

IRFr v 2 | TRHL TAE RS FLBprefetch iy 43 % strong
prefetch& 52L& FERLET,

prefetch_nostrong

1RF vy =213 L TAE RS Dprefetchin 45 %-strong
prefetch L72aW\Z &2 F5RLE T,

prefetch_strong_L2

2oy 2l TR L CAE LS L dprefetch iy 43 Z-strong
prefetchb 422 L& E/RLET,

prefetch_nostrong_L2

20K 2R LT RS L dprefetch i 45 Z-strong
prefetch L72aWZ&Z R LE T,

preload

BN S E R AT DR a1 T L E R R L
T

nopreload

R A A BT B R (AT D70 D AR
LT,

scache_isolate_way L2=n1[L1=nZ]
BLY
end_scache_isolate_way

(N Cu D ENY Y/ C R D EIN /L M) INTESE " ¢
fERLET,
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RELETF

HRESREA

HETED

B AL T

| i
ele|e|E
< = S ()
8188 |s
2107 |8

o 0
scache_isolate_assign array1[,array2]..."» Tyt DB AUIHAELRSN AR ELET, X10O0[x]0

BIO

| =

end_scache_isolate_assign arayl, amay?. 1 JHHIA T

simd [aligned]unaligned] SIMDIbAHNZLET, OlOlO| x

nosimd SIMD{b & NI L ET, (ON RGN RGN I

simd_listv [all|then|else] ifSXLO7ay I NDOFITILERVANINVERT L% [ X | X | X | O

fERLET
simd_noredundant_vl SIMDE DO T EFEITICLASIMDILEREZ e | O | O | O | X
LET,

simd_use_multiple_structures SVE® Load Multiple Structuresf 45 33 UStore OlO|O | x
Multiple Structureséy 5% FIHLE£9,

simd_nouse_multiple_structures SVE® Load Multiple Structuresfn 43 3 & UStore OlO1O]| X
Multiple Structuresfy S & FHLERE A,

striping [7]] =T ANTAE L T Db A ML ET, OlO0|[O] x
MIANTAT R (JRBHE) 2K T2~ 1000 HE T,

nostriping =T ANTAE T D b A BN U ET, OO0 x

swp YINI =T ’ATIA= TREREE AN T o282 O [ O | O | X
%Li@—o

noswp VI 2T AT GA= TR N2zt | O | O [ O | X
77_\‘[/357;‘0

swp_freg_rate n VINT T AT TA= TRERRICBIT D LA | O | O | O | X

swp_ireg_rate 77 AR DI ERLET,
SWp_preg_rate 71 LTI =T AT GA =2 TRl AR
DOEIE(E D H)EEELET, MmE1~1000F TOFEELL
(G

swp_policy {autojsmall|large} VTN 2T I AT A= T TERT 252 Ya— [ O O | O X
Vo 77 NV A AOBRE LR LET,

swp_weak VITNG =T AT TA= THEREETREL AT X0E [ O | O | O | X
720 /NELET,

unroll [A"full"] SHETBN—T%Tra— 752 EERLET, | X | X [ O] X
MIN—TTm—=) 7 DREE(Z BE) 2R ELE
o MI2~100DFHLAECTT,

nounroll RIETDN—T%T a0 T LN E R RLET | X | X [ O] X

unroll_and_jam [7] Fal{bORREPSD LW LT —TICxL T r— Ol x
NT R DX MO FOE LR AL ET,
MFJE B (2 B ) & 3972~ 100D FEHLAE T,

unroll_and_jam_force [7] Tra— TR AOREILE A LET, x| x|O]|x
MTRBAK(Z BE) 2392~ 100D X fE T,

nounroll_and_jam Tra— LT RV AD R E L ET, O|lO|0O| x
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RE{LIETRF A s IBEETED
1k Hil{E T
| (|
=l I I
< > N Q
S(8(8 |z
1o |7 | =
o (%]
unswitching BESNIZfLEAN—T T ALy F LT ORGEETEH | X [ X [ X [ O
TEEERLET,
Zfill [M] ZfilloFc b E BN L ET, X[ X]1O]| X
MIDC ZVAR B D EZIAL T ay Ik 91~100
DFEHAETT,
nozfill Zfillo R b2 RN UE S, X | x 1O x
(i£1)

O: Fi bR ARl LHETTICH E TEET,
X AR R T2 Bl bl AT ISR E TR R A,
(1£2) var, varl, var2, var3, arrayl, array23 3 5RNICE S L TLIEEN,
array_declaration_opt}g~F
B b &ATHEEI, BN OUSTFIESNE S OFPHZ B 72 W2 EE AT
LUR Iz RLUET,

451

ILET,

double a[8]:
#pragma loop array_declaration_opt
for(int i =0; i <n; i+) |
ali] = 0;
]

NTOBERIAZSIMDR LL T SREL Tl b 2TV ET
noarray_declaration_optig =¥
BB L EATHEEI, BN DU TFIRESE S OFIAZEE 2 RV LA RIS
IRz hlERUET,
4il:

LEEA,

double a[8];
#pragma loop noarray_declaration_opt
for(int i =0; i <n; i++) |

ali]l = 0;

}

INTFOBIERHEZ AR HEL TRIELEZTTVET,
assumetsR"F

PASAENOLLT (e

assumeti R I T TUL T oW g i L ET,

shortloop

77T AP ORI =T8N T, =T O U EHRREF I A 7255

BOE T, RBE(LOWEL T 5 LRl £, B Dassumefis 12 RIS ETHILb TEET,

BITMRUEDS NSO ER IR L TRIBLEA TV ET,
BENESL, V—T T oa— 0T VTN 2T AT TA = T E DR ST E T S D AT

FREMED DD E T,

noshortloop

Far T ARORENL—F 2B T, —F OB U DS EIER R BA72385 A s
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memory_bandwidth

TurZ LR ORNA—TITBWT, ARUNURIENR ML R 23D H 72 U T b2 T E T, zfillo @ bofetEs
SO TN =T AT TA = T 8 O b DS E 7T LSS FTEEERHD £,

nomemory_bandwidth
TRy T APORNA—FIZBNT, ARYANURIERR ML Ry 217870 e B lg U TRIE LA TUVE T,
time_saving_compilation
7077 AOFREFRNEL 2D IR b A B L £,
notime_saving_compilation
7T LOFRREF R OREMELY | FATFRET 1/ T A0 @b B L ET,
UTIHlzRLES,
£il:

#pragma global assume shortloop
#pragma global assume memory_bandwidth
#pragma global assume time_saving_compilation
void sub() {
for(int i =0; i <N; i+ |
ali]l = b[i];
}

}

Kt EI2 BN —T BN T, RSN R RIS DT R bOFEEZI T OET,
clonefg =¥

N—T N CEBVarDIEN R E L AU T, FEESNT=E S varkini,n2).. D% &M DA LKL, V—T7 2 ER
HTEEETRUET, ST ELTEDIE Liﬁiéﬂiﬁ‘ AREREICID, 7T =Y 77 OIEOKE b AR ELE T, £
DI | MR LDV —T N TERvanS B SNDEE . fERDRFESNERE A, sEIC OV, “3.4.1.3 B bR -0
B 2Bt ALIZE&, cloneliNn—72 8092720 4T V=l T AORESBIOFRE RN 235803800 £ 7,
KEHELIE TR IX-03F 7> ar BB EIZERNHY E1,

van3BEHTL DEHT T,

BHUTH-ThH, LTORAITHEETEEE A,
— MG RA NS

— FERAERANEHK

— By

— threadprivatesx £ 255k

ni[,n2,...1%-92233720368547758087>59223372036854775807 £ COIEELAE T3, DR E H EEL T, a2~ _oté’)ﬁlJaé
FOTuy LI AEOFBFEEN TEEY, av -~ bany “VEHAGOE THRETHIENAEETY, FRid2-o>DFEEIIF
T,

#pragma loop clone var==1,3:5,7

#pragma loop clone var==1,3,4,5,7

E72, 1o Oclonefi’ - THRE TEHMEDME LD 1 IRIT2008 T4, 21EL EOEZAAREL 7256 8D L [REEB A TEOFE EX
HHLINFET,

TROIEEIL. 3VEDEEFEEL TWATZD , A OHIKIEZZ T ET,

#ipragma loop clone var==11:40

1B D _ERRABZ DI EITENEESND20 . ERRdclonefinF1%. Frtdclonefg s+ LRI ITHVET,

#pragma loop clone var==11:30
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PLFIcHlERLET,
511

A= THRLIIER iz AR L v—7 MEREShE T,

#pragma loop clone N==10, 20
for (i=0;i<N; ++i) {
alil = i.
]
512:

if (N==10) {
for (i=0;i<10;++i) {
ali]l = i;
}

} else if (N==20) {
for (i=0;i<20;++i) {
alil =i
}
} else {
for (i=0;i<N;++i) {
alil =i
}

[fl— N — 12 LT Oclonetg R T AR E LI A . B E LB IOV —7 N ERlENnET,

#pragma loop clone N==10
#pragma loop clone M==20
for (i=0;i<N;++i) {

alil = M;
]

1513:

if (N==10) {
for (i=0;i<10;++i) {
alil = M;
}

} else if (M==20) {
for (i=0;i<N;++i) {

ali] = 20;
}
} else {
for (i=0;i<N;++i) {
alil = M;
}

ZE/N—T7cloneti R~ FERE LIS ZEICHREZARL, V—7 PNERSET,

#pragma loop clone M==10
for (i=0;i<M;++i) {
#tpragma loop clone N==20
for (j=0;j<N;++j) {
alilljl = 0;
]
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it (M=10) {
for (i=0;i<10;++i) {
if (N==20) {
for (j=0;j<20;++j) {
alilljl = 0;
}
} else {
for (j=0; j<N;++j) |
alilljl = 0;
}
}
}
} else {
for (i=0;i<M;++i) {
if (N==20) {
for (j=0;j<20;++j) {
alilljl = 0;
}
} else {
for (j=0;j<N;++j) |
alilljl = 0;




evalfg~F

evalfifn 113, HRRHI T 152 L B4 D@L T) LRl £7,

PLFicHlERLET,
451
#pragma loop eval
for(i =0; i <n; i+ | . for(i =0; i <n; i+H) |
ali] = ali]l + b[i] + c[i] + d[il; alil = (alil + bli]) + (cli]l +d[i]);

] }

KGN —T T AR T A T DR LA TV ET
noevalfg=F
noeval¥i7 =11, AT H1EEE T T 25l a2k 5524/ RUET,
PUFIZHlERUET,
i

#pragma loop noeval
for(i =0; i <n; i+) {
ali] = ali] + b[i] + c[i] + d[il:

}

KGLTp %N —T T AR T 1A T DR LA TV EE A,
eval_concurrent}g ‘R F
eval_concurrentff7= 1., tree-height-reductionff {23\ T, A B O FIMEA B T HZEAHERLET,
UTIThlEZRUET,
i

#pragma loop eval_concurrent
for(i = 0; i <n; i++) {

x[i1 = alil * b[i] + c[i]l * d[i] + e[i] * f[il + g[il = h[il;
]

tree-height-reduction#x L 1Z-o\V Tl “3.3.9 tree-height-reductionf i {b.” & BER AL 72 E N,

eval_noconcurrentf§rF

eval_noconcurrentfi-R1-%., tree-height-reductionfiz it {biZ 3V T, A DI FIMEE A FMAG S ORI AT 522 R
7

PLFicHlERLET,
451

#pragma loop eval_noconcurrent
for(i =0; i <n; i++) {
x[i] = a[il * b[i] + c[i] = d[i] + e[i] * f[i] + g[i] * h[il:

}

tree-height-reductionfx 1k 12>V Tik, “3.3.9 tree-height-reductionfx b & B 5t A< F2E Y,
extract_stride_store$g =¥

SIMDALR BV —T N DANTART 7R ADANT iy . AT BBL £,

UTIhlzERLET,
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51

#pragma loop extract_stride_store
for(int i =0; i <n; i+=2) {
ali]l = b[i] + c[il;

}

SIMDAL R REZRBLSalZ st L, A0 & FI 4 Dbz 1T 0 ES,

noextract_stride_storeg =¥

SIMDAL X G — I BANTGART VB ADANT f 5% | AT IR L EE A,

VL FIcHilzErUET,
151

#ipragma loop noextract_stride_store
for(int i =0; i <n; i+=2) {
ali]l = b[i] + c[il:

}

SIMD{L R REZREL S al okt L. AT a&2F 3 SIMDIbama 2RI HLET,

fission_pointgRF

fission_pointfErm 713, V—7" S BNOfE L A1 THZ LA RLUET, fission_pointfin 71Tt VTR E T D1 ~6DFEHUEMZ L~ T,

KN —T PORA TR AN D L B — T E N EIT DR R L ET,
NI EEBM LTSS NIRRTV —F DA EILET,
fission_pointfE/R 1%, JcNL—F IR LI /B O AE N ERVET,

VL FIcHlERUET,
IR

for(j=1; j<n; j+) |
for(i =1; i <n; i+H) |
alillj] = ali-11[j-11;
#pragma statement fission_point 1
alilljl = alillj]l + ali-11[J1;
1

=
e - — -4
3
&Gz

7al T A0 FIXFEITENRI—T R — T HEILT A

for(j =1; j<n; j+) |
for(i =1; i <n; i+ |
alil[j] = ali-11[j-11;
}
for(i =1; i <n; i+ |
alillil = alillj]l + ali-11[il;
]

FATRH ISR AT 272 BIWER A ELDZERNHDET,

BIZIE V=T EN LS THBILI N —T ICT —FOZATEL LB E | L AT — IR 7Bl S & LU 97, £ OB,
—IER7RBES N O A U S L B Rt T DRI AT S NDZEN DV E T,

LT O T, BLAZFRIDX[M][MID u— R 503 FA TSV E T NASOLL T, 2> S ELSIZFRIDXIM][M]DOMZNE & DA
AEORENG G FATRHBINBRETHILEDRHVET

51
for(j =0; j<N; j+0 { double *tmp;
for(i =0; i < IDX[MI[MI; i++) { tmp =(double *)mal loc (IDX[M] [M]*sizeof (double)); // #&i%=E1T
x = alil + b[i]; for(j =0; j <N; j++) {
#pragma statement fission_point 1 for(i =0; i < IDX[MIMI; i++) {
cli]l = x; - tmp[i] = a[i] + b[il;
] }
} for(i =0; i < IDXIMI[MI: i++) {
clil = tmp[il;
}
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]
free (tmp) ;

fp_contract¥g = F
fp_contractf§ =13, Floating-Point Multiply-Add/Subtracti 5 208 L7-fcd b 2475 2 L2 foR L ET,
7233, Floating-Point Multiply-Add/Subtractiii B a5 28 A L7- 356, AR RICHDREREOENWNAETLZENHVET,
LUR Il RUET,
4il:

#pragma loop fp_contract
for(i =0; i <n; i+ {

ali]l = ali] + b[i] * c[il;
]

*I &7 B0 —7 HC, Floating-Point Multiply-Add/Subtract{E 5 4y 45 % i i L 7= Foi b 2470V E97
nofp_contract}g R F
nofp_contractf§ <13, Floating-Point Multiply-Add/Subtractii 5 5 208 L= i b 24T b/ nW R L £ 7,
PAFICHlZRUET,
£l

#ipragma loop nofp_contract
for(i = 0; i <n; i++) {

ali]l = ali]l + b[i] * c[il:
}

’f G L% /L —7 T, Floating-Point Multiply-Add/Subtractii 5y & & L7 i b 24TV E8 A,

fo_relaxed$g~F
fp_relaxedFe/R 713, BORSEE B NEURIREL, fEps BE VBl NEURIR AL, 5 L OsqrtBEEU 2oV T ST Bl R a4 (6 B U ik
R ETOZEERRLET,
72F, AR A U756 R OBREL sqriBIRE R~ DR E OBV DMELHZENHYET, Fi, -NRtrap
F T arO|EICEDL T T T AOFRE LI AL RWEE NGEBISN R AE T HIENHVET,
F72. -NRtrap4 7> ar 3%, 7>0-KNOSVEA 7 v ar E721d-Knosimd4 7 > a DWW NN G Cho 4, sqriBaskiaxt4-
DWEGITLL A ~DOZEHEIINESIVES, L7235, -NRnotrapd 7> a WA MEA L~ FATHRENME T 28A00 £,
2%, -Knopreexd 7 aL NVE IR A T  AFE LR R I CER SIS O PR E A S A A TEHMlIS LA Z 8RB £,
F72, -Knopreexi3 L O-NRtrapd 7 v av EREE LR T- 3G 307256 B NEURBIA DRI AT HZERHVET,
LR ICHlZRLET,

51

#pragma loop fp_relaxed
for(i =0; i < n; i++) {
ali]l = sart([il / clil);
]
]G Lip B —T T WHOE P S EERLET,
nofp_relaxedg =~ ¥
nofp_relaxedf &7~ 113, BREEERE NIURBREL, (05 B NEUSBREL, 8L OsqriBIERIc DU T, ST {Plan 5 46 -9 il
ORI OsqrtPBiE R AR T2 LR LET,
§0) N N 171 a N = S
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51

#pragma loop nofp_relaxed
for(i = 0; i <n; i+ {
ali]l = sqrt il / clil):

]
KRLIRDN—T Tl ORE IS I OsqrtBI B H AL £,
fullunroll_pre_simd$gRF

SIMDILEIDZ VT va—) 2 7 R+ 52 L a iR L ET,

RSN TR TET 520 B100FE COREAE T, M BT 2L —7 O D FREZREELET, LIROBEZAMLISE,
A ATHEBIC RO E R ELE T,

8B, ZOHR IR ELER DL —T DB RERVET,
MR AR ARG E1E, b a2 TV EE A,
PUFIZHlERUET,

£l

for(i =0; i <n; i++ |
#pragma loop fullunroll_pre_simd
for(j =0; j<16; j++ |
alil[jl = b[j1Li]1 + c[J10i1;
}

}

WAL —7 12k L CSIMDALRT D7 VT v — e VL £,
nofullunroll_pre_simd#g R+
SIMDILHETDZ VT m—Y o 7 ik T 5 LatiRLET,
BB, ZOMRRFIMEELICER DL —T DR PFRERVET,
PAFICHlZRUET,
1l

for(i = 0; i <n; i++) {
#pragma loop noful lunroll_pre_simd
for(j =0; j<5; j+ |
alil[jl = b[j1Li]l + c[j10i];
}
]

WL — 12k U TSIMDALRT O 7 VT va—Y o 7 5@ A LU EE A

iterations max=n1gxF
iterations avg=n2}g~F
iterations min=n3#g§;x ¥

fRESNI 2 — 7 ORBRLEE H 72U Tt 752 &2 fam L £,

iterationsfi 7R TIZHEV YT, max=n1, avg=n2, BLUMin=n3&I5ETEET, nl, n2, BELUNIT, 0552147483647 DFEHAH T,
max=n1, avg=n2, BXUmin=n3%, 2% RXYNEL T NERRI CEEFEEN AIRETT, 72721, FEELIEOK/NERIL, n1=n2
Zn3LTHLENHVET,

FERFITH O Tmax=nIZ 48 E LTS & 1E, v — 7 DORSE U O K% n1& 775 U TR {b 21T ET,
AR IV Cavg=n2& TR E LT B3, v — 7 ORR U SE 2 n28 770 U Tl Bl b a1 T VO E T,
FERFITR N Tmin=n@a 8 E LTS8 1T, )V — 7 O U O i/ MBEZ n38 78 L Tl b 21TV ET
AFERAT, BRI — 7 OB AR R G S AR T,
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FEELIEAMEn2L, 2 AT BREDOB B EREL TRIALET 0, EEEON—7 ORI O FEEE R D56 THE
ATHERIZRFESIVE TS,

&
e - — -8
N =
L:‘r[ lEil;.\
s

LIFO%EE, FATHRRIIRFES N EE Ao

— FEEREONL—T ORI, FEE LR RIS REL2 D5 E

— FEBEON—T ORSE LI FRE LT R/ MEN3ED /NS o8

FEANIL3.4.1.3 Fil{LHE S F O IR HIH” Diterations max=nIfE <+ ¥ L Witerations min=n3fE <1 DIE H A B A< TEEN,

AFE7RT1%, globalfT, procedurefT, L Noop/ TIZHEETEET N, BHULV—T BB 7 17 T AL T, — R ENHT D
TRl — A I TIEZRN=8 | loopf T~DFREEHELEL F7,

UFizhlamsLET,
Bl1: #RLBDFIEEEE

#pragma loop iterations avg=32
for(i = 0; i <m; i++) {
ali]l = b[i] + c[il;

}

N—T ORER U O #3228 L R b LET,
B2 R LB D R/MES LU FHEFIEE

#oragma loop iterations min=1 avg=8
for(i =0; i <m i+ {

ali]l = bli] + clil;
]

=T ORI DR/ IMEZ L, FHEZ8L L Tl b L £
Bl3: FERLBDHEKIE. FHE. SEUVHR/IMEEIEE

#pragma loop iterations max=128 avg=16 min=16
for(i =0; i <m; i+) {

ali] = bli] + ¢lil;
}

=T DR LU D I KAEA128, FHEA16, I/ MEZ16L L TR LL £9,
loop_blocking$g =¥+

loop_blocking$&7~ 137 my X o 7 OfGE{ LA TOZ AR L ET, loop_blockingfi i 71 Z#eu N THREE 3522510000003 44 i n
IZEo T, Tyl P ARERELET ., MOIBEEZBME LIS E, 2 A7) BB RGE R A R ELET,

VL FIcHlzERrUET,
IR

#tdefine MIN(x,y) ((x<y)?x:y)
#pragma loop loop_blocking 80
for(i =0; i <n; i+ |
for(j =0; j<n; j+) |
alilljl = alil[jl + bLilLil:
}

for(ii =0; ii <n; ii +=80) {
for(jj =0; jj<n; jj+=80) {
for(i = ii; i <MIN(n, (ii+80)); i++) {
for (j = jj: j < MIN(n, (jj+80)); j++) {
alillj] = alill[j] + bLillj];
}

SR ERDN—T T, Ty A RX80TT X 7 Db ATV ET,
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loop_noblocking#g =~ F

loop_noblocking#& R 7137 vy 7 O ik A+ 52 L2 RUE T,

PLTF ez RLET,
451

#pragma loop loop_noblocking
for(i =0; i <n; i++ |
for(j =0; j <n; j+) |
alilljl = alilljl + bLilLlil;
]
]

KREIRDN—T T, TuayF 7 OEbEI TV EY A,

loop_fission_stripmining#g =~ F

B #—7 S EIRHCAN Y P~ A =0 7 DR LTI e R L E T,

FERFITRONT, L "L FT L2 CAN Yy P O RSEFRE CEET, ANy T ORIDIEZRIELI-SE , 27 T3 BRI

EARELET,

FBRFITHWTiets ELIZEAIE. ANy 7 OESEMILET, M. 2225100000000 TOEHE T,

FERTICHO T LI E LIS A1, Frot a2 ARVORASHFEEZB EL, AN YT OESEZLRF ¥ 2DV AR EDEET,
RIS T'L2"H R ELTSE A1, Fro v 2 ARVORASFEEBEL, AN YT OESEZ2RF ¥y 2DV AR EDbEET,
Ak e 11, B LHlfET iz loop_fission_targetherR 1-AMEESIL TS, 2>2-Kloop_fissiond 7L a BLN-0247 L=

LU EDBF NGB ICERBDHVET,

ANy T~ A= 7 DONTL, “3.3.10.1 ANy~ A= 77 % B5H

L FIcHlzErRUET,
IR

float a[N], b[N], p[N], a;
#pragma loop loop_fission_target
#pragma loop loop_fission_stripmining 256
for(i =0; i <N; i+ {
q = ali] + b[il;

olil = plil + q;

loop_nofission_stripmining$& =¥

HLTEENY,

#tdefine MIN(x,y) ((x<y)?x:y)
float a[N], bIN], pIN], a;
float temparray_q[256];
for(ii =0; ii <N; ii =ii+256) {
for(i = ii; i < MIN(N, ii+256); i++) {
temparray_qli-iil = al[i]l + b[il;

}

for(i = ii; i <min(N, ii+256); i++) {
plil = pli] + temparray_qli-iil;

HEL—7 BT —T 2R LT ANy~ A =0 T Otk 352 L2 R L ET,

D LN B
151

float a[N], b[N], p[N], a:
#pragma loop loop_fission_target
#pragma loop loop_nofission_stripmining
for(i =0; i <N; i++ |

a = ali]l +blil;

olil = plil + a;
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}

loop_fission_target}g R+
loop_fission_targetfi/r 11X, FEESNIL—7 X LT, BBV —7 SEIORGELEITIZ a2 R L ET,

loop_fission_targetf/r 71Xl CAlZ R E LT A 7 7AZV T T NIAVA LT —T R EIRATHZ 2R L E T, ARERETIL,
=T G BN — R 72T — HER LD T OVEZERL N D BINRA AR LU T2V — 7 3 BTV ET, ABSREIC BRI A L
iﬁ—o

loop_fission_targetfe R 112l Clsza ELT-5 4 RFHER 7 VAV L TON—T" 3B THZ LA FRUET, ARERETIT, ¥
TN =T T FGA= T DISEEAR S LT — T 53 BIEATOET, AEREIZIY, Z7TAZY 7T VT YR WA TEHICEHRR I
HINLE T,

loop_fission_targetfi =~ 712 clis L NsE B RE L 7= & 13, clZ R ELIZb D& AR LET,
A e 1%, -Kloop_fissiond 7> a 3N A ICE R A DD ET,

=T EONTIL, “3.3.10 L —T E" E R AL TEEN,

LTI, OB RLET,

#l1: clHERE

#pragma loop loop_fission_target cl
for(i =0; i <n; i++) |
s1 = alil + blil;
s2 = c[i] + d[il;
plil
x[il

sl + qlil;
s2 + y[il;

}

=T BN D — RE 72 T — Z Rk DT D OVEERFN OHE AL T, V—T 25 FILET,
B12: IstEE

#pragma loop loop_fission_target Is
for(i =0; i <n; i+H) |
s1 = ali]l + b[lil:
s2 =cli] + d[i];
plil
x[il]

sl +qlil;
s2 + y[il;

}

VI =T RATFA= T DIREE B L TV —T 20 EILET,
loop_fission_threshold$g =+

loop_fission_thresholdf& - 7-1%, BEL—7 3 ENCIT 50 ERON—T DRIEEZRD HEMEZHERUET, FR ISV TR E
T HLHHLI00DEEHAEMZ L - T, BEBON—T DR EDOBEEERLET,

AR iR T, el bHliET T loop_fission_targetfi R T-AMEESILV TS, 7> 2-Kloop_fissiond 7" al s L -024 7 v ar
UL EDBSE N e S ICBRAHVET,

PRIz RUET, BILTEE~T, loop_fission_thresholdfig 112/ NS MEZ R L 72511200 J5 53l Vi BETL— 7 i3y Bl
SEIN—THPEE X ET,

i1
#pragma loop loop_fission_target for(i =0; i <N; i++ |
#pragma loop loop_fission_threshold 50 all[i] = al[i] + b1[i];
for(i =0; i <N; i++) | -

alli] = alli] + bii]; a2[i]

a2[i] + b2[il;
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a2[i] = a2[i] + b2[il; }
for(i =0; i <N; i++ |
a3[i]l = a3[i]l + b3[il; a3[i] = a3[i] + b3[il;
adli] = ad[i] + bA[i]; adli] = ad[i] + bA[i];
] }
512:
#pragma loop loop_fission_target for(i =0; i <N; i++ |
#poragma loop loop_fission_threshold 20 all[i] = al[i] + b1[i];
for(i =0; i <N; i++) |
all[i] = all[i] + b1[i]; }
. for(i =0; i <N; i+ {
a2lil = a2[il + b2[i]; a2[i] = a2[i] + b2[i];
a3li] = a3[i1 + b3[i1; D
for(i =0; i <N; i+ |
adli] = ad[i] + b4ali]; a3[i] = a3[i] + b3[i];
] }
for(i =0; i <N; i++ |
adli]l = ad[i] + b4a[il;
}

loop_interchangetg =¥

loop_interchanget&/~ 113, FEESII- A EA TV — 7 B ET DN —T TSN A S BV — T % | FiR Ik 254 O O C
PR ESNTNEF TR AN Z T3, ZAUCED, Kidar L — 7 O N7 FELTERER[h)_ ESBARTREM:S EosnE4, 72721,
AN AR AT e A L& L £ A,

PLTFIC A O~ UET,

151
#pragma loop loop_interchange j, i
for(j =0; j < n; j+) | for(i =0; i <m i+ {
for(i =0; i <m i+ { . for(j =0; j <n; j+) {
alilljl = b[il[i1 * c[jlLil; alilljl = blil[jl * c[j1Lil;
} ]
] ]

FEROFITIE, ZEA—TOW %, WIS, i, ja—7 8 E T Dfor SUTATURZ E T, 207D AFUBRATRERIE, Al
Bl AT,

loop_nointerchangetg~F
loop_nointerchangefg /11, Z B/ —7" O Az I LW ZEEFRRLET,
UTIcHlzRmLES,
4l

#pragma loop loop_nointerchange
for(j =0; j < n; j+) |
for(i =0; i <m i++) |
alil[jl = blillj] * c[j1Li1;
]

]

LRT AT DANRZEATVEE A,
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loop_nofusionfg =¥

loop_nofusionfi R -1, FRESIIoN — T LEEL TNV — T O A ML T D2 a2 R LET,

PLFICHlZRLET,
451
#pragma loop loop_nofusion
for(i =0; i <n;) {
i++;

}
for(j =0; j<n:) {
j++

]
for(k =0; k <n;) {

k++;

}

IO —T B ITIIESIVET A, JEKDOL—T OFE T IS ER A,

loop_part_simd#g =¥

loop_part_simdfg /< 1%, L —7"% 4 EL CERATEUICSIMDIL A2 L da R L £,

PLFichlERLET,
151

#pragma loop loop_part_simd

for(i =1; i <n; i++) {
ali]l = alil - bli] + log(c[il); /* SINDILRIRE */
d[i] = d[i-1] + a[il; /* SIMDAERT|] */

}

DEESNZIDONL—T DHSIMDILSET,

loop_nopart_simd#gR~F

#pragma loop loop_part_simd
for(i =1; i <n; i+ {
ali]l = ali]l - b[i] + log(c[il); /* SIMDZEFT */
}
for(i= 1; i < n; i+ {
dli] = d[i-1] + a[il; /* 3JESIMDSEFT */
}

loop_nopart_simd$&§~ 7%, fBBZSIMDILLZARNWZ LA R L ET,

PLFicHlERLET,
451

#pragma loop loop_nopart_simd
for(i =1; i <n; i+H) |
ali] = ali]l - b[i] + log(c[il);
dli] = d[i-1] + al[il;
}

Xt E7e DN —T 1L, ERARIZSIMDILE L ER A,

loop_perfect_nest{grF

loop_perfect_nestfiR 11X, RFEERZ TN —T 2 0HIL CRELEH/NL—TIZTHILEHERLET,

LR ichlERLET,
451

#pragma loop loop_perfect_nest
for(i=0; i <n; i+y) | /x ZAELZBEIL—T */
ali]l = b[i] +1;
for(j =0; j<n; j+) |
c[j1lil = d[j1Li] + alil;

-81-

for(i =0; i < n; i+ |
ali] = b[i]+1;
}
for(i =0; i <n; i+) {
for(j =0; j<n; j+v {
c[jl1lil = d[jllil+alil;

/* BEEEIN—T */




LORBEERSEN—TENEIL T, BREEL—TIILET,
loop_noperfect_nest{g=F
loop_noperfect_nestf§ =13, REe L ENL— T 2R 2L EH/L—F LN e RLET,
UTIHlzRmLES,
4il:

#pragma loop loop_noperfect_nest
for(i =0; i <n; i+ { /x FREEZEEIL—T ¥/
ali]l = b[i] + 1;
for(G=0; j<n: j+) |
c[jIlil = d[jl1Li]l + alil;
}
}

LD RERLEHN—TEERLEHL—TICLEE A,
loop_versioningg~F
N—TNR—=TVa= TV ORELETIT LA RLET,
loop_versioningfs <113, NV —T7 DHERERVET,
LUFIC, fREOHIZERLET,
£l

for (i =0; i <n; i++) |
#pragma loop loop_versioning
for (j =0; j<n; j+ |
aljl = alj+m] + b[i1[il;
}
}

FRRER T, BB L OB EMOEN R0, BeFladT —Z 7L ARBIZ/20 ET, loop_versioningfir 7236 207254
FATHRHZZE B L OZEEmMOEZ FW T, b2 A L7V — 7 Eid ol b2 B ALV L — 7 O Lo @ IR L £,

loop_noversioning#g R ¥
=T N—=Ta=r 7 DR EAT DR N LR RLET,
loop_noversioning$& =~ 71X, PV—7 DHFNERVET,
LA, HEEDO B ZRLET,
£il:

for (i =0; i <n; i+H) |
#pragma loop loop_noversioning
for (j =0; j<n; j+o |
aljl = a[j+m] + b[iI[]j];
}
]

mfuncg = F
mfuncHerR 113, < LV FIEF RS L EITO L EERLET,

B TIZH T 1L 2572133 TL v AV FIEE BB L OL B R ELE T, < /LB LOL NV EEBRELT-5 A, 1R ES
NI=bDERRLUET, <V FEEBEBILOL~LOZERT OV TIL, “2.2.2.5-KA 7T al " d-Kmfuncd 7' al B3 A<IZE,

LU IcHlaRLET,
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51

#pragma loop mfunc 1
for(i = 0; i <n; i+ {
alil = log®[i);

}

kG LT —7 OB ¥log(b[i])iE. </ /LT AU AMIIET,

nomfuncig =¥

nomfunctg R 7%, ~ VBB L AT W LR RLET,
L FIcHilzErUET,
1

#pragma loop nomfunc
for(i =0; i <n; i+) {
alil = loglil);

}

sl H L —F OB, ~ VIR G RIS E A,

noaliasfg R ¥

noaliastf /R ¥-13, BARDARA L HELAF — DOFLBFIR A SRV ZL 2R L ET,

A BEHD BRI DE 22 H D DHNTFEATRATIRED E323, noaliasta s F-A48E T2ILICEY | BARDRA L ZEEGIAF—D
PRI ARSI N LA TR I 22 L3 CEET, ZAUTID AR Z 2B B Dl EAMIBESILE T, 72720, ARA
EROMWEHIN—T P TERESNDGE  ARELIER P2 EL ThiRE(EMEES RV BB ET,

VA FIchlERrUET,
IR

float *a;
float *b;

#pragma loop noalias
for (i=0; i<10; i++) {

b(i] = ali] + 1.0;
}

s
Q‘ =
) 1L G

noaliasfis " -3 B S ALV — 7 IRl — O FL BRI A 8 T AR A U X BHDPERE ENDGE . FATRRITRGES N EE A,

norecurrenceg =¥

norecurrencefii =~ F-1E, /L —7 WNOTH R R LR DRLFIDOF RN #hIKLABWTERS HSHRWZEE AR I RLET,
ZHUSED | BEFI O E RS FINEFF 3 R Tl b TERD T —F 2R L O RIZLET,

PUF Dfciii{b/a S A4 LET,

— N—TAFAZ(BEFHL)

— SIMD{t

— YINI=T AT TA=T

“norecurrenceff 7R DRV —T ORI DA | B aDIRTF-EDBIOBESE IR TH D= | AL RIFE S ans N —T AT A
AL THEEDR 2B CEER A, L2327, ZOIMUD L —T 13— T AT A ASIER A,

511: norecurrence}g R FDIELVIL—TF

for (j = 0; j <1000; j++) {
for(i = 0; i < 1000; i++) {
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alj10ITi1] = alj10ICi1] + bLJILiT:
]
]

HLESan L — T AT A AL CTHRIEDZR2NE D> TNDDTHIUR, “norecurrenceds <O 1”9 Znorecurrences
ERTHZLI2ED, ZOIMUAON—T 1IN —T RATAZASNET,

512: norecurrencetg = F D & A

#oragma loop norecurrence a

for(j = 0; j < 1000; j++) {
for (i = 0; i < 1000; i++) { I 51 B 1
alj101Ti1] = alj10ICi1] + bOjILil:
}

N
Qn T2
) 1L /G

norecurrencefif R 1-A3/b— 7 O LK AF T BEFNICK L G THREESN A, FEATERITERIEShET A,

novrecigRF
novrectrR1-1d, /L —7 I RIYFTEE 72 DR F RN LR FRLET, ZOREICLVL—T ORISR CSIMDN 45 % fii
FTHZLITRDFETH, A ORIAC/L— T HEEIZ > TUISIMDM S 2ME SN2 WAL HY E9, novrecti R TV THRE Y
ARG URIZELSNG ZAR B LTS AL, 8BSV BR A 72 N BRI LR D7 WD e F R L E T, AT REB LT 5 A0,
T RTCOFEFINBEIFEF LRSI L2 R RLET,
PLFicHlERLET,

151

double a[20], b[20];

#pragma loop novrec a
for(i =1; i <10; i+ {
ali]l = ali+n] + 1;
b[il = b[i] + 2;

}
T ARAF AR IZRE Sl e LT R R TRV & AR L E T, Bldlaks LUbDE B OV CSIMDAr AR S E T,

preexig R F
preexfin 113, RERO AT O KB L ZITHIZEEfERLET,
LRIl RLET,

IR
#pragma loop preex t=1/blkl;
for(i =0; i <n; i+) | for(i =0; i <n; i+H) |
ifmlil 1=0) { . if(mlil 1=0) {
alil = al[i] / blkl; ali]l = ali] * t;

] ]

KRLIRDN—T T RERDFATHMMO KL ATV ET,
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nopreexfg =¥

nopreexti R 1-1%, AAERDIATRM O F (LA H (L9525 /RLET, 7ai5, -Kfp_relaxedis L O-NRtrapA—7' v = LA B i
LA R TGN A | BB N B SR A T B ENHVET,

PLUFIzHlERLET,
51

#pragma |00p nopreex
for(i =0; i <n; i+) {
ifmli]l 1=0) {
ali] = ali] / blk]l;
]
]

5L BN —F T ARERO AT O KL 2TV EE A,
prefetchig RF

prefetchfs/m 713, 22 AT BB V7 oo FHEBEA N T DB RLET, BB V7 oy FHERELI, o AT H B
prefetchdi 5% 4H A 32 DI i /2 (i 2 HIWr L | prefetchdiy &4 k3 28882 T 9,

UFizhlasLET,

15:
#pragma loop prefetch
for(i =0; i <10; i+» |
alil =blil;
}
for/L—7IZH L CHBEN VT =y FHEBEDN A N0 T,
noprefetchig~F

noprefetchfg R 13, 2L A TZO BB TV T oo FHEFEA TN T D224 RLE T,
PUFIZflERUET,
45il:

#pragma loop noprefetch

for(i =0; i <10; i+ |
alil = blil;

}

for/L—7 It L CH B VT =y TR BEh TR0 E T,
prefetch_cache_level}§RF
prefetch_cache_levelfimFid, EDFvoi 2l YU F =42 VT 2o F 505 RLET,

prefetch_cache_level5/~ FIZEIT CLIEFR ELTZG A T — X2 LRI vy all 7V 7 2o F 52 L5 RLET, LRI vy all
DOHTVT = F-§ Bprefetchin &AL ET,

prefetch_cache_level5 /R TR QAR ELTZG A T —F&2RX vy all 7V 7 2o F 52 L5 HRLET, 2RI vy all
DOHTVT T3 Hprefetchin S AL ET,

prefetch_cache_level¥er~ -1 fii T CallzFa @ L7-84 . prefetch_cache_level 1357~ 11X Uprefetch_cache_level 2487~ DigHE
FIRHZA N L ET, 2 Dprefetchfi S AR DOELZEITEY, VPR TV T 2o F A ERTLHIENTEET,

LRz rRLES,
i1

#pragma loop prefetch_cache_level 1
for(i =0; i <10; i+ {

alil = b[lil;
]
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K G L2 BN —TNZBNWT, WRF vy allT — 25T V7 2T Hprefetchim 5 &AL ET,
fi2:

#pragma loop prefetch_cache_level 2
for(i =0; i <10; i+ {
ali] = b[il;

}

KpGrLp BN —TNZBNT, 2R F vy allT — 2 & T VT 2y T Bprefetchi 5 & AR L ET,
513:

#pragma loop prefetch_cache_level all
for(i =0; i <10; i+ |
ali]l = b[il;

}

KpG L2 —TIZBWT, RF vy v 2 BLURR X vy 2l T — 257 V7 =y T3 Bprefetchin S &ALk LET,
prefetch_conditional§ =¥
ifSCRCswitch SCIC B ENDH T ry 7 O HCEFASIAELSIT — XKL T, prefetchtn S & Lk A2 LA FERLET,
LUFICHlERUET,
4l

#pragma loop prefetch_conditional
for(i =0; i <n; i++) |
if x[il =yliD {
ali]l = b[i];
}
}

ifSZEENLT vy O T HESNAEST — 2% LT, prefetcha &AL E T,
prefetch_noconditional$g~F
ifSCeswitch SCIZ & ENAT ry 7 OH Tl S NARLSIT —Z IR T, prefetchfy S &£ R LN a2 F/RLET,
Tz RUET,
£il:

#pragma loop prefetch_noconditional
for(i =0; i <n; i+H) |
if (x[il =yl {
ali] = b[il;
}
]

ifSUZE ENET vy OFCERINAEST —ZIZxt LT, prefetchi a3 &AL E8 A,
prefetch_indirectfg =~ ¥
N—T T ASNAHERICT 7 EA(IARNT 7 ER)ENLHELS T —Z Ik LT, prefetchf A £ T~ 52 A4 FRRLET,
UTIThlERUET,
4l

#pragma loop prefetch_indirect

for(i = 0; i <n; i++) {
alc[il]l = blclill:

]

KR LIpBN—T NORIBERNCT 7B A(VANT 78 R)SNAEH T — 2% LT, prefetchan 4 &£ L £,
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prefetch_noindirect}g =¥
N—TNTHEAESNABERICT 7 EA(VANT 72 R)SNAES T —Z It LT, prefetchi 24 L7a W 2R LET,
Tz RUET,
£il:

#pragma loop prefetch_noindirect
for(i =0; i <n; i+ {
alclill = blc[ill:

}

R G 72 DN —T NN T 7B AV AT 72 A)SNDHEHIT — 215 LT, prefetchfin & & kL £t A,
prefetch_inferfgr+
V7 =y F ORERER RIS ThilfE 7 7B AL A 7e L Cprefetchd & AT 52 AR L E T,
[/ NNt 7 g N %= S
41):

#pragma loop prefetch_infer
for(i =0; i <n; i+ {
alc[il]l = blclill:

}

K G 72 HN—T NOESNT — X2k U GlfE 7 7 AL 70 L Cprefetchin &2 AL £ 57,
prefetch_noinferfg =%
TVT 2T OFEBEN R0 5 1308w 7 7B AL A 7p ST Zprefetchfiy B & AR T A2 L AR R L ET,
LTIl mLET,
1l

#ipragma loop prefetch_noinfer

for(i = 0; i <n; i++) {
alc[il]l = blclill:

]

KR LI DN —T NOBLST — X R LTl 77 B AL B ST prefetchf &2 AR L ET,
prefetch_iteration¥g =~ F

1KF vy =R L Cprefetchi 52 A 3288, /L—7 O AelsZ I | ST — 2 &35l 352 L% fRLET, mEl1~10000
DFELUE T,

25, SIMDILAEHEN DL —T D4 mZlISIMDILEN 728 LD N —T DR L EZEFREL TIZEW,
VL FIchlERrUET,
151

#pragma loop prefetch_iteration 50
for(i = 0; i <n; i++) {
alil = b[il;

]

KR LI DN —T N THERINDLRF v aDprefetchi A, S0EERED T —4 &2 TV 7 2o F LET,
prefetch_iteration_L2#57RF

23Xy 2R L Cprefetehfy & AL AR T 288, L—7" O nelEZIC S HEND T — a5t Gie AT LA HERUET, nMEl1~10000
DL T,

8. SIMDIbL SN D/ —T DA . mESIMDILEN T2 E D/ —F DR U A FEE L TEEW,
PLIFIChlERLUET,
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51

#pragma loop prefetch_iteration_L2 50
for(i = 0; i <n; i+ {
alil = b[il;

}
KGR LT BN—F N THEREND2RF v aDprefetchfr 4, S0EEEED T — 2 &2 TV 7 2o F LET,

prefetch_linefgR~F

1RF vy =223 L Cprefetchy SEAE T DEE, ey a7 AU FIGEM T 7 — 2R ReT o2 e R £, mE1~1000
AT,

VL FIcHlzERrUET,
451

#pragma loop prefetch_line 5

for(i =0; i <n; i+H) |
alil = blil;

}

K G L2 BN —T N THERSNALIKF Yo aDprefetchfy F i, 5F¥ vy adA DT —2% 7V 72y F LET,
prefetch_line_L2$5°RF

2Rt 2 TR L Cprefetchfn oA flc T D8R, e v 2T iS40 T — X axt &l 2 Latanl 3, mEl1~1000
AT,

PLFchlE R RLET,
451

#pragma loop prefetch_line_L2 20
for(i =0; i <n; i+ |
ali] = b[il;

}
]G L7 B —T W THERIND2KF Y aDprefetchfi Fid, 20F5 ¥ a7 DT =257V 7 2o F LET,

prefetch_sequential{g = F
BRI T 7 B AS DT — #15 L Cprefetchfi & LR+ 52 LA RLET,

prefetch_sequential #5711~ 1ZfEl T Cautoz 48 E L= A, V—7 W Tl SN DB T 7 B AS ARSI T — X125t L T, /~—
RO =77V 2o F 2RI AT 20, prefetchfy B2 ALK T 200 %, 2 AR ARG 22052 FRLET,

prefetch_sequential#5 7 T-IZfEl T Tsofta R EL 72356 L — 7 N Tl SN DB I T 7 B ASNDELSIT —Z IR T, /~N—
R =77V 7 2o F ZH 812, prefetchfn 24T 52246 RLE T,

prefetch_sequential#5 =~ 7 1Zfiauto B L Usoft A IS L1551, autoZ HEE L2 b D EARLE T,
LT chlERLET,

51 autotEE

#pragma loop prefetch_sequential auto
for(i =0; i <n; i+) |
ali] = b[il;

}

XLl —T BT NNy =T TV T 2o F 2RI 420>, prefetchfn 5o LRl d o080 2273 F75 HBIRIIZIEIR
Lij—o

512: soft¥g &

#ipragma loop prefetch_sequential soft
for(i =0; i <n; i+H) |
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alil = blil;
}

RREIBRDN—T BT N—RY =T 7V 7 =y F % F 8T 1 prefetchf S & R L E T,
prefetch_nosequentialtg<F
BRI T 7 B AS DT — #15% L Cprefetchfn & AR LAV & FERLET,
PUFIZHlERUET,
i

#pragma loop prefetch_nosequential
for(i = 0; i <n; i++) {

ali]l = b[il;
}
KR LI D—T NOWEGRINT T 7 B ASILDELS T — 2 1Z% L Cprefetchdn & £ R L 8 A,
prefetch_stride$g =¥

N—TWTHHENDF v 2DTA P ARINERERANI AR TY 7 BASNOBSNT — AL T, V7 =y T 2 FE T D52 %
fRLET,

prefetch_strideff R 1-1Z#5Ei ) Tsoftz fR B LI=#A . prefetchay 52 AL T, 7V 7 2o F LT 52 a2 R LET,

prefetch_strideffi7= F-1ZftF CThard_autox H5E L7285 & N—RU =T ANFAR TV T 2o F v —&FHL T, TV T =0T E2FEfi
LHERUET, A LIS R TR B A, Fryia BidhenWT —2DHTVT 2o F T AHIIAN AR T VT 2o Fr— 5358 E
LET,

prefetch_stridedg 1~ F12féi) Thard_alwaysz g €L7=85 4. /~N—F ‘7:L77<F74’ RFV7 2o Fe—%FHL T, V7 2T %2 EfET
HIEERLET, R biE R T2 ELIZGE . hard |_autoZ 4R E LG A LT R, BILTV T 2o F 2RI IHIANTAR
TV 2o F ¥ —"RELET,

7233, prefetch_stridef5 < 7-12fi<soft, hard_auto, 3L Othard_alwaysz A& L7=8E 13, softz i ELIZb D LA/ LET,
LRIz RUET,
5l11: soft¥g &

#pragma loop prefetch_stride soft
for(i =0; i <n; i=i+k) {

ali] = b[il;
}
KGR LI DB —TF IR, prefetchfin 24 L E T,

{512: hard_auto$§

#ipragma loop prefetch_stride hard_auto
for(i =0; i <n; i=i+k) {

ali]l = b[il;
}

KR LIRBN—T IR Cprefetchin S &£ T, N—R V=T AN ARV 7 2T v —EFIALET, Frvia Bidns—
BDOBTVT 2o F #1778 ANTAR TV 7 2o F ¥ — X ELET,

{513: hard_always#§ %€

#pragma loop prefetch_stride hard_always
for(i =0; i <n; i=i+k) {

ali]l = b[il;
]

JGLIe BN —T B Cprefetchfiy B a2 AT, N—RU =T ANTGAR TV T 20T +—4FHLET, BTV 72T 2175,
ANTART VT 2o F ¥ — %R ELET,
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prefetch_nostrideg =~ F

N—T N THHSINDF v L 2T A RIDE REIRANT AR TT 7B ASNDEST —Z K LT

PAFIzHlERLET,
451

. prefetch

v

AL ER A

#pragma loop prefetch_nostride

for(i =0; i <n; i=i+k) {
ali] = b[il;

}

KB LB —T IR, prefetchin & & L L £ A,
prefetch_strong$g =¥
IRF Y = TR L TA S LB prefetchdn 45 & strong prefetche 352 LA /RLET,
IRl RUET,
4l

#pragma loop prefetch_strong

for(i = 0; i <n; i+ {
ali]l = b[i];

}

KGRI DN —T THERSND LIRS > . Dprefetchfiy 43 [ Xstrong prefetche 720 F3,
prefetch_nostrong$s = F
1Ry & = R L TAE R S HLDprefetch i 73 4-strong prefetch& L7\ ZE AR L E T,
PRIz "L ET,
1l

#pragma loop prefetch_nostrong
for(i = 0; i <n; i++) {
ali]l = b[i];

}

K G E 72 BN —T THERSNDLIRF v = Dprefetchfiy 45 (Istrong prefetch&720 F8 A,
prefetch_strong L2$5RF
2RF oy 2R LU TR E LD prefetchin 4 Zstrong prefetch& 322 LA HERL T,
LAl RUET,
4il:

#ipragma loop prefetch_strong_L2
for(i =0; i <n; i+H) |

alil =blil;
}

KR ET2 DN —T THRREID 2R v 2D prefetch iy 4 1 strong prefetch& 720 £,
prefetch_nostrong_L2}8~F
2RF v 2 IR L TR E LD prefetchfn 4 Zstrong prefetch& LR 2 E&FERLET,
LAl RLET,
£il:

#pragma loop prefetch_nostrong_L2
for(i =0; i <n; i+) {

ali] = b[il;
}
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KB LI BN —T THRSND 2R X v 2D prefetchfiy 413 strong prefetch& 72D EH A,
preloadg = F
preloadf& s 113, m—RNa a2 REET TR a1TO LR L7,
TR hlamLET,
£il:

#pragma loop preload
for(i =0; i <n; i++) {
ifmlil >0 {
c[i] = ali] + blil;
}
}
KG LB —T T, B RS B FAT T AR LA TV ET,
nopreload{g = F
nopreload$5 =~ 7-1&, B —R S a2 BRI T T o ke T/ VW e R L ET,
LR ICHlZRLET,

451

#pragma loop nopreload
for(i =0; i <n; i+) {
ifmlil >0) {
cli] = ali] + b[il;
]

}
XRLRDN—T T, m— N R EIT T DRE(LE TV EE A,

scache_isolate_way3gRF
end_scache_isolate_way#g~F
scache_isolate_assignig =¥
end_scache_isolate_assign{g =¥

INSDOEGEILAERIZOWTIL, “3.5 74X v ad Y Ty = Tl B BFEALTEE N,
simd$§~rF
SIMDIL T 52L& RLET, 72720, HEOREC/L— 7 & ICLSIMDIL LW AHHVET,

simdfig/ =+ LT, simd, simd aligned, $7-iZsimd unalignedZ+5 & T&E T2, ZNHIT T~ TEALT Y, alignedds L Uunaligned
RFAZ DR FIEIAR G TIIIEHEIETT A, IR LDY —2a—R EMEROT-DITHR—RET,

simd4g 7~ 71, if-goto/L— 7 IR L CidfeE T& A,
PLTFIchlERUET,
f:

double a[10], b[10];

#5}agma loop simd
for(i =0; i <10; i+» |
ali]l = ali] + blil;

}

N—TNDOT —ZITK L TSIMDILEATVET,
SIMDALZAEE S D7D T R ABE R Z RS D7D DNV —T EI ATV ET,
nosimdg R F
nosimdff/RF-1Z, SIMDILL7aWZ e a4iRL £,
1 N a7 e B o

-901 -



51

#pragma loop nosimd
for(i =0; i <10; i+» |
ali]l = ali] + b[il;

}

=T NDT —H kL TSIMDIL AT TUVER A,

simd_listvigRF

simd_listvfi7R 13, if XDO7 0y 7 NOFATLAY AN MVIR S DT L2 R LET

simd_listvis " 1Zfe T CthenZ 8 E L7556 | if SUSHEK R LR AR MLV L FT,

simd_listvig 11 Hel T Celse 2 HEE L1355 | else UKL B SLA VAR VAL F77,

simd_listv#E R 110 CallzFs ELIZSA . ERITEMLIEE . ifSCB L Velse LD F Ik B LAV AR MLVZEHL £3,
-02A4 7 var Ll ER3EER), Do, -Ksimd=2F 721 Isimd R 12 L0 -Ksimd=240 4 O RERENET D25 A I BB HV ET,
YARRY MVEHIZ OV TUE, “3.2.7.3 VAR MUVEHR % B35t A< T80,

LU, SRRl ZzR~LET,

{1

#pragma loop simd
for(i =0; i <n; i++) |
#pragma statement simd_listv then

if(alil] ==0.0) {
ali]l = alil + b[il:
} else {

ali] = ali] + c[il;
}

}

iflC <RI SCA VAR VS B L F57,
512:

#pragma loop simd
for(i =0; i <n; i++) {
#pragma statement simd_listv else

if(alil] ==0.0) {
ali]l = ali] + b[il;
} else {

ali]l = alil + c[il:
}
}

elselTe< B LRV AR MV L £97,
1513:

#pragma loop simd
for(i =0; i <n; i++) |
#pragma statement simd_listv all
if(ali] == 0.0) {

ali] = ali] + b[il;
} else {

ali] = ali] + c[il;
]

}

if S0k L Qelse XD 7 12K BISLE VAR MVEHL 77,
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simd_noredundant_vI#§RF
simd_noredundant_vI#5§7~ 1%, SIMDE OfEHITE FATICLDSIMDILEEREZ ML 52 L2 R L ET,

SIMDE D5 TR FATIZL ASIMDILEERE DFERIZ DUV TIE, “3.2.7.4 SIMDEOfEET R FATIC I ASIMDILI#RE" 22 FRL T
[Qt=12N

LLFIC eEDHZRUET, A bieR 11T, FrEDL— 7123 SIMDE DU E FATIC I ASIMDILSREZ I 1L 4520 %
BRI D7D ALES,

451

void foo(double *a, double *b, double *c) {

#pragma loop simd_noredundant_vl|
for (i=0; i<m; i++) {
alil = blil+c[il;
]

]...

simd_use_multiple_structuresg’rF

simd_use_multiple_structurestg -~ +i%. SIMD{EDRES, SVEDLoad Multiple Structuresi 4535 . UStore Multiple Structuresfiy 4%
FIHTHZEEERUET,

Ao bR, -Ksimd[={1|2Jauto}]A4 7>z F-idsimdbs R+ 2h, 230, -KSVEA 7 > ar BE I CH LGB ITERN
HET,

VL FIcHlzErUET,
IR

#tinclude <complex. h>
#tdefine N 10000
float _Complex a[N];
float _Complex b[N];
float _Complex c[N]:
double y[N];

double x[NI[4];

#pragma loop simd_use_multiple_structures
for (int i=0; i<N; ++i) {
ali] = bli] * c[il;
}

#5}agma loop simd_use_multiple_structures
for (int i=0; i<N; ++i) {
y[il = x[ilM0] + x[i101] + x[iT02] + x[i1[3];
}

KREIRBN—T 1T, SVEDLoad Multiple Structurestiy 4333 & UStore Multiple Structuresein 55 & FHL £,
simd_nouse_multiple_structurestg R F

simd_nouse_multiple_structuresfs -~ 1-1%. SIMD{LDEE, SVEPDLoad Multiple Structuresiy 4333 J U8Store Multiple Structuresiy 45
ERIRALRNZ EE R RLET,

IR

#tinclude <complex. h>
#tdefine N 10000
float _Complex a[N];
float _Complex b[N];
float _Complex c[N]:
double y[N];

double x[NI[4];
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#pragma loop simd_nouse_multiple_structures
for (int i=0; i<N; ++i) {
ali]l = bli] * c[il;
}

#b}agma loop simd_nouse_multiple_structures
for (int i=0; i<N; ++i) {
y[il = x[il[0] + x[i1[1] + x[il[2] + x[i1[3];
}

KL 72 B —T BT, SVEDLoad Multiple Structuresiy 43553 £ U'Store Multiple Structureséin 5 2 FI L £8 A,
striping¥g =~ F

N—TANTGAE T DI EATOZEEFER LU ET, stripingfi /R TIZHe T TAN AT R (B EZ B ETHZENTEET, AR
TAT RIT2/BI00FE TOEEIEETHIENTEET,

ARTAT ROBEEEMLIZGE . 2B RESNIZb DERIRLET,

V= AT T N T —T DRARUIDSEFIOS & ANTA T RATERIRL B2 HEZ R EL T, 22 A F0 BB ELT-
BB A ERVET,

LLIFIZ, lRE0pZrLET,
i1

#pragma loop striping
for(i =0; i <n; i+ {
statement,

}

SR TIPRE LIZANT A T Cstatementie )V — 7 ANTAE L 7B LR ELET,
512:

#pragma loop striping 4
for(i =0; i <n; i+ |
statement;

}

ANTA T R4 Tstatemente )\ — T ANTAE L 7T HI LR TELET,
%13:

#ipragma loop striping 8
for(i =0; i <4; i++) |
statement;

}

N—T DR UIRAE B Z AANGA T EBEIEEL TWAD T, AN AT ElTaL (I8 A E LT BB H 272
¥,

4.

void func() {
#ipragma procedure striping 8

for(i =0; i <n; i+ |
statement

}

for(G =0; j<m j+) |
statement
}
}

BB DL ELSa . 70l T LNOT N TOfor/b— 7 W GLie0ET,
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nostriping}& = F
N—TANTAE T DI a3 5Z 2R U ET,
PLFIC, fREOBIZRLET,
151

#pragma loop nostriping
for(i =0; i <n; i+H) |
statement;

}

N—TANTAE L T DI bEAT O ER A,
swpiERF
SWPHE R TIE, YT NI =T AT TA =0 T Ol b 2 TH B RUE T,
AFGHECIE R T1E, -024 7 v ar UL ERE R A ICERAHVET,
PAFICHlZ R E,
151

#oragma loop swp
for(i = 0; i <n; i++) {

}
SR ERHN—F N LTI T NI =T AT =0 T D b EATVVET,

noswpiERF
NOSWPIE /RT3, YT NI =T AT TA = T Dt 2L+ 52 L E R UET,
4il:

#pragma |00p noswp
for(i =0; i <n; i+) {

}
SR ERDN—FNH LTI T NI 2T AT TA =0 T DI b TV ER A,

swp_freg_rate}g " F
swp_ireg_rate¥gRF
swp_preg_ratefgR"F

PUFDOLYRARIZONWT, VTN =T AT TA =2 7 Tl RER B & (E 0 R eter~LET,

— FEVNIRL VAP B L OSVED R MLL VAR

— By

— SVEOTV T4 —hLRH

swp_freg_rateff /R ZHEE LT A 1. SRE/ N L P AF B L UOSVED I MLL P A SOW TR /RLET,
swp_ireg_rateff /R T2 R E LI Gid, BHL ARSI OV THEARLET,
swp_preg_ratefi R F-EFEE LI GIL, VT 47— VAR OWTHRRLET,

R FTHEO THIE 1251000 E TORKMA T, YT M =T AT T =2 7 CHEM PR e T L VRS ROBIG (H 5 3R) %
RELET,

AR 1T, -024 7 v ar P ENE G A ICERAHVET,

ATl RUET,
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#pragma loop swp_freg_rate 120
#pragma loop swp_ireg_rate 150
#ipragma loop swp_preg_rate 80
for(i =0; i <n; i+H) |

}

RBEIRDN—TITH LT, LA 2R/ M LT 7 N 27 " AT T = 7 Dl bE T O ET
swp_policy$gRF
VI 2T AT TA= T TS DT AT P 2= 77 AV A LD RRIEEL R RLET,
swp_policy$5 =~ FIZHe T TUA T OWT I EFRELET,
auto
N—=T TR 2=V T T NIV A L E HE TR £,
small
INETR N —T (BIZINR, BBV D AEEIN DI — NI LT B ATV a— U T T ATV LR HE L ET,
large
REGN—T (B ZIE, BBV DRZEDR LI — N LT B AT Y 2=V T 7 N A8 E AL ET,
swp_weak}g R~ F
swp_weak$g /=113, EIT LD ERVE/NSKUIY TR =T AT TA =0 T DRt 419 La iR L ET,
AEGEAVFE I, -024 7 v a B ENE RS S ICERRHVET,
1D N et 7 oA B o
4l

#pragma loop swp_weak
for(i = 0; i <n; i++) {

}

KRLIRDN—T IR LT, EIT XD ERNE/ NS LIV TN =T AT T =0 7 Ot & TV ET,
unrollig =¥
unrollf8 7R 713, V—7 T ra =Y Db EITOZE R RLET,

FERFITHE N T2 D100 E TOERBUE T, L —T RO LIREAREL £3, LIROIBEEZEIELIIE A, 2 (IR ABIRIC
BB EA R ELET,

PRIl AR E T 58, FEELT-E B Ofor LAIREL T, Y —A 707 T LOMR U T IAT R R L £, okl
BARHARG AT, Bl a7 O EE A,

eB, ZOHTRTIREELZBER DN —T DHRPRIRERDET,
L FIcHilzErUET,
1

#pragma loop unroll 8
for(i = 0; i <n; i++) {

}

KREIRDN—T H DO RBABBTRALET,
nounrollf§ 'R F
nounrol $§7 R 1%, V—7"T e =0 7 O kAL T LR R L ET,
a8 ZOFRFIFRELIZER DNV —T DHPHMGLIRVET,
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PLFIcHlERLET,
451

#pragma loop nounrol |
for(i =0; i <n; i+H) |

]
G LIR DN —T O KT L T —T T ra—l o F bz T O ER A,

unroll_and_jam#gRF
unroll_and_jam$& =13, 7o m— LT U R OX MO LEITOZEAFRLE T, 72720, LT ORA I3 b2V EE A,
— B EONENHIFRETE WL I35 S
— =T OERLEEENET — KRS D I L5
TRV T20D100F COREHA T, BRSO FIRZIEELE T, HIROIEEEZEIELIGE . 20 A TH B B HA R E
LET,
7, AEGE RNV — 7T A S EE AL
AFERAIE, -02A4 T v ar P ERE R85 G I ERRHOET,

LUl RLET,
i1
#pragma loop unroll_and_jam 2 for(i =0; i <128; i +=2) {
for(i =0; i <128; i++) { for(j = 0; j < 128; j++) {
for(j =0; j < 128; j++) { alillj]l = blil[j] + bL[i+11[J1;

alilljl = bLi1[J1 + bLi+110J1: - ali+11[j1 = b[i+11[j1 + bLi+2]1[j]1:

BEADN—TE R HEL, Tra— LT RUYy 2O ELEERLET,
512:

for(i =0; i < 128; i++) {
#pragma loop unroll_and_jam 2
for(j =0; j<128; j+) {
alil[j]l = blil[j] + b[i+11[i1;

]
BELIA—T RNV —TThDHID, 7Tor— AT Ry 2O bz @ H L EE A,

15113:

#oragma loop unroll_and_jam 2
for(i =0; i < 128; i++) |
for(j =0; j <127, j+) |
alilljl = ali-11[j+1]1 + b[i1[Jl;

}
Bl Flall /L —7 DR LA S NS T —2KAEN D o728, Tom— AT U R Uy O A L EE A,

unroll_and_jam_force}gR¥F
unroll_and_jam_forceff = f13, /L —7 DB L&\ NET —ZRAENIRNE DL BRI TT v m— LT U R Pv AO G AT
TEERHERLET,
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KGR F A28 THELZSE S, EITHE RIS EE A, 3T, “34.13 KiE{LIERTFOEFTFHE" ©
unroll_and_jam_forcet& =70 B & BHEALTEEN, FERFITHEV T2 D100E COBEEE T, B LR ELET, LR
DIGEZEMLUIEE . 2 TR HBIBEA R ELET,

B, ZOERHIEELCEZONL—T DRPHRERVET, T, V—T BNV —T THLIGEL, AaE{boxtgIzix
ES .U

AIERA1L. -024 TS 2 LU LA B S ICERNHOET,

LR IcHlZ R ET,
f511:
t#tpragma loop unroll_and_jam_force 2 for(i =0; i <128; i+=2) {
for (i = 0; i < 128; i++) { for (j =0; j <128; j+) {
for(j =0; j<128; j+) | alil[jl = b[i1[J1 + bli+11[j1;

alill[jl = bLi1[J1 + bLi+110]1: - ali+11[j1 = bl[i+11[j1 + bLi+2]1[j]1:

BHIOL—THFBEL, Toa— LT ROy 2O E LA E AL T,
512:
for(i =0; i <128; i++) {
#pragma loop unroll_and_jam_force 2

for(j =0; j <128, j++) {
alil[j]l = bLil[j] + bLi+11[j1:

}

FRELI =T BN —T ThoIh, Toa—NL T UR Oy AOF ML Z# AL £ A,
nounroll_and_jam#g7RF
nounroll_and_jamfg R F-1Z, 72— T U ROy AOEELEIT DWW LR LE T,
1 N7 e B o
4l

#pragma loop nounrol|_and_jam
for(i =0; i <128; i+ {
for(j =0; j<128; j+) {
alillj]l = b[il[jl + bLi+11[J1;

}

Toa— VT R MO FcrAb AT A L EE A,

unswitching#g =~ F

FRESNI LN —T T L A F L T DR REST HIEa R U, A LHIfET T3 — 7N TRERIFCDE RN EL
TLEE, RSN DE TR LTS & 138 E N BN R0 £,

LTI EOHERLET,
511

void foo(double *a, double *b, double *c, int x, int n) {
int i;
for (i=0; i<n; i++) {
#ipragma statement unswitching
if x=0 {
alil = b[i];
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} else {
alil = c[il:
]
}
}

i EN—TT A F T LET,

B F20 LA S A LT AR EESN -0 ENDL— 7 N T, AR HEIETT O E SN T RWIfTidLr—
FT AT T DG ERDER A,

512:

void foo(double *a, double *b, double *c, double *d, int x, int n) {
int i;
for (i=0; i<n; i++) {
if x=0) {
alil = b[i];
#pragma statement unswitching
} else if x==1) {

alil = c[il:
} else {
alil =d[i]:

]
}

}

AL HIEAIT R E SN LD BEN—T T VA TF L T DR GELET,

BB N—TT L ZA T LT DR GLI DN —T L DIATIE ENDH5 6 FIFRATYSCRIER I S KIEIZ BN 256208
HVET,

Zfil{g R F

JL—T N TEZIALDREITOIEINT —ZIZDONT, T —ZEAEINba—R 452070 Sy o FICEEIAL A OMEIEE iR
TOHMAEH, EXIALEEE&EICT AR LRI TH R RUET, 2fillfE Rk TR ET 51035100 F CORELMN
IZE- T, 2563 A M &17 ey T BN CTNT vy 753 e 7 — 2 & illi@ b Ot G L E T, NOERE SNG4, 2%
ATRHBPEERELET,

Zfillz DWW, “3.3.5 Zfill" Z B FH A<72 80,
LI, BEDOHIZRLET,
i1

#oragma loop zfill
for(i = 0; i <n; i++) {

}

7 vy 70T —2EZfill D REC DR RIS T 20T SAZR BB THRT L ET,
5112:

#toragma loop zfill 1
for(i = 0; i <n; i++) {

}

17 vy 2 e O7 =222l D FE L O BRI DI L e iR L E T,
nozfil}g=RF
Zfill D Fed b &2 EH LN ZE AR LET,
LTI, SRz R~LET,
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#toragma loop nozfill
for(i =0; i <n; i+) {

}
T =23zl D FE L DX R ERVER A,

3.4.1.3 m@EILIEET~FDFEEIE

clonefg = F
clonefiif ki, ARSIV SN DN —F 12BN T, FEE LB OENRZE Th Db DE LT i b A T ES, D780, x4
LB —T N TEHDBEHEINDHE, EITH RIS EE A,

511
N—TWNCTEBPNEFHESNDEGEA | G RDMERESNRN DR E LN TLIEEN,

int =M = &N;
#pragma loop clone N==10
for (i=0;i<32;++i) |
#M = 5; — clonetBRFICHREL-EHNDEEZEFHT 5126, ETHERIFIRIIESAFRA,

ali]l = N;

}

5112:
N—T NTEBPEHENDATREMERH DA i RPMRIES VWD IEEL 720 TLIEE N,

#pragma loop clone N==10

for (i=0:i<32;++i) {
sub@N) ; —clonef& RFICHRE LI-EHNDEZEHT SREMLNH H1=8. RITHRIIRIAShEL A,

}

novrecig =¥
novrecti /R -2 4RE T2, N—7 PICRIFEF O R LEIRDEF| B2 E AR LT, SIMDmaEFIHLET,

Lo L, A—TNIZBEREE O G L7258 5035554 SIMDM B EFIHLET N, FITRRIIRIESNET A,
VL FIcHlERrUET,
IR

#ipragma loop novrec
for(i =0; i <100; i++) {

alil =ali +m] +...; — BEFalFEFEREDOMRICE > TS0, ETRBRREIRIASLEEA.

}
N—T RNIZENFEEOR R LR DEIN N DD SIMDA S ZFI AL ET 2, FEATHRITRESILEE A,

unroll_and_jam_forceg =~ F
unroll_and_jam_forcet& R -1, L —7 DR S\ NE T —FIKAFDIRNE DERIRLTT o= VT U R v DE AL ET, A
IE LI 2o CTHRELISG G . TR RIS ERE A,

1

#pragma loop unroll_and_jam_force 2
for (i=1; i<128; i++) {
for (j=0; j<127; j++) {
alillj] = ali-11[j+1] + b[il[j];

}
FeFlalc—7 ORBRL 2 BENET —ZKAF D DT80 | AL R F 2 E LRV TSN,
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iterations max=n1gxF
iterations min=n3#g§;x ¥

iterations max=nZ5-~ - L Witerations min=n3fE7~1-1%, FEREH L —7 ORI R GICB I THY, L—T O/
BOF KA NI, B/ MlAn3e R U TR AL E T, nl, n3aiB->THRELESRE . BT BRI EEENEE A,

45:

#pragma loop iterations max=100 min=1

for(i =1; i <m i+H) { // EEOIL—TD#HER LEITRKIEA1000, £ L < IEHKIMEHO
ali] = a[i] + b[il;

]

FEBRDN— T DR i RAE100% 2 5, b L3R /AMED0L 225356 | FATHE RIZRFESNER A,

3.5 EHAXvy DY IR 7 H I

3.5.1 ¥U3F ¥y aDFAICDNT

Yo ax Xy alt, BHRAMOH LT — 2 BNERIAEORNT — 2 Lo THR vy anbiBOHEN LI LA ZENTEDF Y2
BT, FRC, ALy RIS a7 B O2RF vy s 2 b T 7B AT 5 A Ty anbBOHENLBIL NIV T
0ET, B7¥F vy v, BRAMOHL T —2 EFJAIHEORNT — 2w 7 2T LB TDHIENTEET, B7FF vy
Tk 7 Ny = T HIET 5B L TIE, R A E I AGE I T B £, BREEATTIIS BV X DR KD A BDEE FHET,
B LR TRAT CIE BV X LD R R Y = A D HHHEE FHET T,

7L, B2 vy ald, IBOHLEBFE 2O ES IOV A X% B BTN Ry = A5 fEL THMERRI N ELER A, Fxyian
FIRAZIRNED, MEREAME T4 23580380 £ 4, F7/=. LRU(Least Recently Used)IZ L 5% v o o filifliZ@fEd 270, v 74 F vy
T aDY 7Ny =T HlEEEEL Ch T R B L TELDIT CEHVER A, BI¥F vy 2 THRER LT 572001 >0 e TB L
L, N—R=T B ERERIIL ., 2% vy aIARRAEL QOBI SRR LT L, FRIAMEOH DB VA REHHRL, D
ESIDSDIZ T OY AR 7 2 1OT ARG ET DHIERHVET, 7ok, BI X5 vy a2F] AT 28T, -Khpetagd 7L a0 78
B TRTIUIRVERE A,

S NE L
ABAEX 7ty TlE, 1RF v oD KT AT, 20kF %> 2D K7 = A 301316 T,
BB 2RF Yy 2T T VAR AT N2 A A L ET,

3.5.2 ¥OAx vy %V Iz T HIET 5%
AABERITIL, B ¥ F vy 2y 7 = THIEIT 2 FEEEL T, LR D200 HIERHVET,
wE LRI TIC R DR
© REAEBIORECHIETTICESER

3.5.2.1 &BEEFRIEITIZEDY I 7 HlfH
By 2k 7 N 2 T T AT O bR R FIZiE LTI RBYFET,

scache_isolate_way L2=n1 [L1=n2]
BLU
end_scache_isolate_way
scache_isolate_wayfg /R 113, v oD I X 1O KT A $a i RLET,

scache_isolate_wayti = D5 [ HUZIE, Fxo s 207X 1DORRY A AR UET, L2=nIT2RF vy =il 587210k
KU A%, L1=n2CTLRF % allBIT 58/ 21O KD = A E TN EIUERUET, LI=n2DIEE XA/ rIRE T, ZD%5
2RF L 2D I ZNDRRY =ARD B2 L £7,
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B, 2RF oL alX TV AZ L NAT WERRT A HLET, TN EMEX T, nIBLOn2ZHEE CEHFFIZLL T 0@ &
RUET,

— 0= nl £ QRFYyTaDRRT=AE-27
— 0= n2= “LRF vy =aORRY A
BEN ~Fak 3 B34 13, procedurefT& L Cscache_isolate waytg <7 &tk L9, /R T OB IFBHIT N L7209,

BB D —HICxIL TR T 5351, Fen 3 H40PA% statement{ 7& L Cscache_isolate_way i1~ -&end_scache_isolate_way &7+
THRELET.
72F, LRI EOFERE AN TSR T ST TEER A, 12721, BN ~OFRD D B0 — I FE R E D%
R a1 =R G

scache_isolate_assign arrayl[,array2]...

BLY

end_scache_isolate_assign
scache_isolate_assignfi i~ 1-1%, ¥y 2w s X UIH - BEFNEIIIBINEAG T HRAL R ELET, 72720 BIFLOR 5%
HBELIHZEDOHERNERVET,
BEENICHE R B E 13, procedurefT &L Tscache_isolate_assignfs/m %tk LE3, HE R OB LFIHIZBEIIAN L0 E S,
BEE D — R L TR 28 A1, fa T At statement? T &L Cscache _isolate_assign¥&-:1-Lend_scache _isolate_assigni&
AT THRELET,

728, FREOHEHIREDIE R AN TSR 52 8T TEE A, 12720 BN~ DI RD &5 BB O — I HifR E Dt Rz
LRI DI LT RE T,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

REEHEITICRDEIFF vy 2DV TR 7l

/* 10 A I2IREDH A XADEFlaZzl2F vy 2 THEHA */
#pragma statement scache_isolate_way L2=10
#pragma statement scache_isolate_assign a
for(int j =0; j < n; j+) {
#pragma omp parallel for

for(int i =0; i <m; i+) {

ali]l = ali] + b[j1[il];

}
}
#ioragma statement end_scache_isolate_assign
#pragma statement end_scache_isolate_way

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

3.5.22 BEZH#PLUHEBEILHIEHITIZEDY I 7HIE

BRI F DR =ABOYIIUEIL, LT ORI THIRE T D2TENTEET, BEABARE T 2L, A7V =/ T ms T4
BB DR KT = AR ETDIENTEET,

FLIB_SCCR_CNTL

Y%y a2 MM OGN EIRE T ORELAK T, REABICHRE TEHEELDOERIIUTOLEY T,

& Hi]
TRUE v Ax o 2B RIHALET,
T I ANRTT,
FALSE X vy a B FRALER A,
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FLIB_L1_SCCR_CNTL

NUMA/—RZ17 A CTEHEAL QVRWEBREE T/ el 70273556, 2RF vy 2 Tr7¥4F vy 23R TEER A, 21k
Xyl aTEIEF vy 2Z A TERVIFIC, 1IIRF vy aTRIEF vl a5 G ETARBEL R T,
FLIB_SCCR_CNTLATRUEDHEDHA N T,

BRI E CELMHELEDERIZLL T DLENTT,

fi 3

TRUE 2RF v 2 TR EF vy 2 BRI HTERWE S LRF vy a2 TRIEF vy v a2 HLET,
T 7 HIVETT,

FALSE 2RFr vy 2 TRV IF Yy v 2 M TERWG AT, IR F vy 2 TR EF vy =L E
A,
PLFDFTH Ay E—% L, B2 8% vy 2 ORIEZ L T, 7 al'5 L0 FETE{kGL
F7,
jwe1047i-w A sector cache couldn’t be used

FLIB_L2_SECTOR_NWAYS_INIT
2RF Xy 2D BT EDERRY =ABOYIMEE TR E T HREZEHTY, FLIB_SCCR_CNTLATRUEDKDHAE)TI,
12 H DI X (R 7X0) DI KT =A$n0L2> H DY 75 (w7 21D KT =A$n1a Ll F O THRELET,

n0, n1

nOLnIZHEE TEHHPTLL F D LBV TT,

— 0= n0= “2RF¥ v aDig R =14 -2”

— 0= 1= 2RF¥ Yy aDi Ky =A% -2"

RRY = AR T T AL DT BMERT D27 =A 53 % 5| WIZEZ AR E TRET T,
e i VA o)

— 0+ nl=“2RF vy 2Dig RV =4 -2"

g i BN 17 D= S N

3 i

REZHSIUVRBLHEITICEEEI2F vy 20V TRY 7 HIH

LT OBIDEGE . 4727 0r5 AOEEIRNC ., BREEZASFLIB_ L2 SECTOR_NWAYS_INITOfEEL T, 2,105 ETHZET,
B I RO KT = AL LU TLOEER AL, Bidlaz 72 Ui 5 Y 7 My = T HIBIS AT e e 9,

1. A7 Vx0T BRI, B R % i (bashD 8 &

FLIB_SGCR_GNTL=TRUE

export FLIB_SCCR_CNTL
FLIB_L2_SECTOR_NWAYS_INIT=2, 10
export FLIB_L2_SECTOR_NWAYS_INIT

2. BZZUTHE DB Z ., Sod LI TIC L IEE

/* BeFlalzE o 21EE|Y BT */
#ipragma statement scache_isolate_assign a
for(int j =0; j <n; j+) {
#pragma omp parallel for
for(int i =0; i <m; i+) {
alil = alil + b[jILil;

}
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}

#pragma statement end_scache_isolate_assign

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

3.5.2.3 HISBIZIEREICX T HENMEIZDUINT

scache_isolate wayF57= 7L BREEZSHFLIB_L2_SECTOR_NWAYS_INITIC L[RAB X I-EATEELI- 5 S, LIREERFEEL-bos
FILSINET, 0LV PSWMER R EL 72356, T ORGECHIETT2 TR ET, 78, 273 M BT EEE OFFRIL OfEEHE E L 72
Bt EIERGES N ER A,

3.6 XEEIF
3.6.1 B/ AEEICHT SEBEILDEIER

BE{bA 7 a ok b iR IR R NI A A R E(E LT A BIERZ LD AIREENRHDET,
ZI T, FORWER(FEICHARBRE)NIZ OV T L ET,

AMPERIT, HABNIZIEEE 754 YENLL 7= 7 =/ MeABRR L £3778, “F3.4 B/ NEUR TR B O A L O BIVE R O3 Hii 7=
TS B i 0 . BB F OB\ ST IEDIEEE 754 HEILL 72 R B3 AV £,

BAT L a OF L 2.2.2.5-KA 7 Va2 "% K biisFOREMIL 3.4.1.2 i b~ OFEE B L 10V4.2.6.3 HENESILH O
LR B RTEE N,
3.4 FE/NHEEEICRT AREIEDEIVER

B#EltATay =E{LiETRF BERDAR
REOFANNEF 2 A F 9 D210 T, FHREENELLIZENRHVET,

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Keval wal |
-KevalA 7" v a OFREIZHEO, Tiid 7T ar BWENnET, ThEhoRIfE
AL R TTEEN,

+ -Kfsimplet~"vay
+ -Kreduction4d 7>z (-KparallelA 'S a A %0 )
+ -Ksimd_reduction_product4 ">z (-Ksimd[={1|2jauto}]4 7" > 2> H ZhIF)

FEB MR R O AL O e #6247 O T BUEEF O MO TS, T B
OIS, HEIIFIEEE 754 HEILL72< 70 £,

-Kfsimple — M WJ

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

x¥0.0 — 0.0

EROFEIZBOT, x3NaNTHLL A TY, HibE bidx*0.020.012E X2 7,

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Floating-Point Multiply-Add/Subtractisi % v 54 FI 3~ 2 i (k&4 T5 0 T,

“Kfp_contract fp_contract AR DRI R ENELDT LBV ET,
RS RSV B/ NEURBR IR, RS B NEBURBR L Jo K UNsqriBI R0 L, WO
PR A AR AT 2508621750 T, LU RIS/ ER AU L AIRErED &
-Kfp_relaxed fp_relaxed S

© FATHRERITILDBREREDEVRELD,
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B#EltAToay &E{bERF BIERDAR

« -KfzA 7T ar OREICER L, 1B L ORVEIZ BN IEFER A0 CE
Az D,

c BIEBLUOREVEICHENDEDIZIEDOTEEHEZ D,

© BIEEITRYEANAN, = Inf, IEHULEO KBSV ME, EF L OK
JMEIZIEMEO W TN D84A . IEEE 754 HEHLL 70V BiEE 725,

flush-to-zero&—RZ{E 4578, 7o & —7n—(CL> TR LA DiEH
b ROV — AF RFURMEFF 5 D0.0ICE DY ET,

ITHFEDON—T % @2 747 ZUME N U T Dl ka1 TH DT, BHHEEE
DAECDHZERHVET,

BB DA T AR C, WEGE RS A5 0 = A BB i B 72 K AR
L7e T VYR b % WA, -Kfp_relaxed & [FEEDBITER N LTS A REMEA HY
-Kilfunc - F77, 61T, -Knofp_contractd 7T a<2-Knofp_relaxedd 7> a O EDH S
72U, FEENERIZBAfRe <, WG B 5 A 35 L O loating-Point Multiply-Add/
Subtractfy S & AT 5I0I2720ET,

B D~ NV FE R B~ DOERIIN T, Bpolo T IV A ACHHGT P
nAT. A B ST E AR 9570 -Kip_relaxed<-Kilfunck [FAEE D E
mfunc{=(123}] mtunc Uevel | (£S5t 2 et 1 £

ZOMOBENEHIZOWTIE, “3.3.3 v /L FHEMEC LS TLIEEN,

HENESULDUE 7 a il aATH72 | MR OB AE TSN DL T, &
RRENRECDHIERHVET,

REOVZ a5 ASIMDIL S 5720 | A ORHBIAF VA ESHZ LT, &
RRRENRECDHIENRHVET,

-KevalA 7> arBLO-Kilfunct 7 ar R EAFET A1, FHERAENELD
ZEBRBHVET,
-Kvisimpact — -Kfastt 7> ar ZFE T 5720 HHEBRENELDLIENRHVET,

-Kfz —

-Kfast_matmul —

-Kreduction reduction

-Ksimd_reduction_product —

-Kfast —

F7- ARRBRRIT, -OLF 7 ar Bl ERE T, T ur T A0 FIFFTENARW T T ORE NEEE G A2 I T AR
W LEITV, 707 T LOHE FIIFEALRWERE NEUE BN E S AESEAZENHVET, TOLATIL, B IELL FOBRSR AT
HIENHYET,

« BERET AT ZUBAEIC B i DHfetestexceptBAE A W TR ENV NI AURIEZ Z 7127 7B ALTZE&IZ, 70l F 205 EidEyh
SNBEWT TRy RESN TN,

+ GNU CTA 7 ZUIZ 8 EivHleenableexceptB s W CRE NI R BISN DO Ny T2 G N LT X2, 7ar T A0 BT A
L72WSIGFPEY 7 /U E RS LD,

72720, RIS 7 L al -NRtrap a4 & 9752 & CRBFCE AL A0 HVET,

BEit51/OpenMPIZ& DALY i SR R B/ N RUER IS I DETEREEMA LGS

LIRS, ALy RO B L DG HRRRED R AL RO FAT AIRE T 1 T DA Ep 2 e te R § D IR A 7 S a 2R EL
TLIEE, 72720 FATHEREDME T4 2 W ReEA DD £,

— -Kparallel_fp_precision4 ">z (-Kparallel4 "> ar E7zi%-KopenmpA4 7' L a4 ZhEF)
— -Kopenmp_ordered_reduction4 "> a2 (-KopenmpA4~"> 2 A ZKF)
FAT v ar ORI, 2225 -KA T v ar " E S RL TSN,
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3.6.2 SVEDRIVRILLOS RADY A X ERET HIGENDIEEIE

-Ksimd_reg_size={128|256|512}4 7> a2 1%, SVED I ML ZE DY A Ry ML T EL £, AA 7 Lar 28 EL- 54
FHRRIHCART ML VAZ DY A XA SN BEE L e L Tl kA ML E97, 207 ERLIZFITREY v/ T 4%, f57E
L7z ARDRI ML PRAZ DSVER EIEL TOACPUT —F 7 7 F v IZB W TO A EFICEELET,

-Ksimd_reg_size={128|256|512}4 7L a> TEELIZART UL P REDY A R FATTHCPUT —FT I F 4 DRI MLL-PZZ DY
ARXPRIRDYG A FATRER T T T2 BRSOV ET, Fo, FITRE IR ET A,

723, -Ksimd_reg_size={128|256|512}4 7> aL TR ELIZ T MLL D AZ DY A R, FITTHCPUT —FT 7 F ¥ DI ML A
BDPAXTO/NSNZEDRHBLIRGE | pretl(2)s AT Lha— VgL 2R AL TN eI ML D RAZ OV ARG R E T DENHVET,

-Ksimd_reg_size=agnosticZ 7" > ar a6, FATRIRET 1 T A%, CPUDSVED I MLL VAR DY A KB FAT Al 6E
‘(\‘TO

SVED I RZ DY A RaIE BT DA OEEFEIL, “C.2.8 SVEDRIMLL P RZDHARDIEFIZDONWTHE MR TS,

3.6.3 BRYAHHTOISLICKHT HEEEIE

LIRS o 7e 7 m s T WIS L TR b AT 1ol B RIBLDOL -~ U IO FATRE RN RO ZLNHVET, FATHRER R
BROBIGNRAELG AT, LT OREMGEL T/ I 02 EELTLIESYY,

s ERERSNTVVRWEHESIHL TV

© FSNRWNEROES NS TODELREZS I HL TD
© BAE S EHEALIRT CRIFIEHR LI AL TWD

© CERBOIEIGER LIV E2L TN
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FAE WH{LHEEE

AFE T, LLVM OpenMPZ A7 ZU A HIL T, CEFE7 0T T L2 WAL T 5 HIEIZOWTIILET,
& Lif0penMPZ A 7 ZV & 425 A1, “fHik) & LifOpenMPZ7 A7 717 2 BHiALTZE,

z N X
‘I =]
g:'__ Lo

PUF OEMEMT-L CODEE ARALEAIZLLVM OpenMPZ7 A7 ZV &M L £,

« FalIL0V I, -NlibompAd 7Y ar NI TH B,

As=

W HEEHZ A7 ZY(LLVM OpenMPZ 47 ZU B L OVE 1il0penMPZ A 7 FV)LAE R FTREZR AT ¥ =/ N7 7 A VO AE& T RITR
LET,

Fortran CIC++A4 TV = h 77 AV
A7 P=7h trade—F clange—F
7T (-Nnoclang#>"3/=2) (Nclang#~>=2>)
LLVM OpenMPZ 475V N n R
(-Nlibompa 7 av) el i £ 1] AL
& @OpenMPZ7 177V n n N
(-NfjomplibA~>2>) e e SA R

4.1 i) A0TE D #HEE

ZZTIL, CERE T ADOW SN BEOEL L | ARLBER DWW SRR DRI DUV TR L TOVET,

4.1.1 WFHNIEE (T

AEFMLER N S BT AWE BRI DI TOVET N, T2 TR AW HIALER L 13, SN IZEE R REZ R SO CPUZ [RIBEZfE~C, 12
DT T EITTHIEEEWLET, 22T B0 0T LR FRICETT DL F Va0l Ey WHIELE TS b7
ZElZLET,

“I4.1 WHNFRD A A—"1 2, RIFFE R OCPUZFIH L I MR 4 28k 2R L E T,

X4.1 dHHNEBEDA A—

for(i = 0; i < 1000; i++) {
alil = b[il + c[il;
}

l
for/L—7 %253 EIL T, B DOCPU L CRIFHZIATS 2,

!

!

for(i =0; i <500; i++){
alil = b[i] + clil;
}

for (i =500; i < 1000; i++){
ali]l = b[i] + clil;

}
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CPUO GPU1

4.1.2 MHNEBOFHE

A HLBE DO HIL, I DOCPUE RIRFIZES Z &L~ T, 7’ ul T AORGR M A E SN A Z LT, BilZIE, “X4.1 07 FILE O
AA=NRT I, forb—T %53 EIL Q2O Dfor/L— 7 %W HFEITTEIET DL, ZDforb—T7 % T HDITH DI, Bl
FREIZIE N2 F47(“IX4.2 W AIALER |2 AR R R D 484 ™).

4.2 3 51|40 2 K & #E 8 B ] 0D 55

CPUO GPU1
ﬁ for (i=0; i<500; i++) for (i=0; i<500; i++) for (i=500; i<1000; i++)
J;Ef for (i=500; i<1000; i++) i EDCPUTRBFIZERITENS &ITk Y,
il RERENERESND
EDCPUE TERILIE 2{EDCPUL Tl 54022

LipL, WHMEIZ LT a7 T WEITORBRHOHHIL ATRE T 25, 707 7 AEATICE S DCPURFHZ LT Z LT TE £ A,
7o 720, WHIEECIIBEROCPUEFIAL 323, TN ZHOCPUDIHEJHCPURFRID AN, 70y 7 L E BRI FATUIZ S 6
DCPURFR] LRI, 721, WAHPMLHU M B A—/ Sy RO S TE BN 572 T,

WHIALIR T 17T AOPEREIE, —#RIZ, FEATICEL 7-CPURF O Tla7ed . ROBFF R OB CRME T 22 LITERL TIEE W, Z
WHIZENMEL QN7 el T 2B > TEITUIZE G, WHBLERDT= b DA —/ S~y RIZE > Ty 2R CiHE§5CPU
R DA EHE. BRAAFERFDOCPUIFH L0 KXV ET,

4.1.3 MHNEBTHREXFDH-ODFEH

A FI LR CRER R & T 92 720121%, #35O CPUE [RIRATAE 2 DRt HASEREE DS B C g, AULERRZfi L CYERKL 723F 51/ 4LER
Tar T AT, B—OCPULMG 272 VN—RD =7 THEITRIHE T 23, ZOBAIITRE R O XL T A, Fo, HEDOCPU
EHoN—RU=7 ETH MO a 7 BEIOTOTH RS AL L CCPURFRIN A IEL TOB IR T T, St i o 48 1 it
L0 ET, Zhud, WHLE T 075 AOFEITOT-OIZ, RO CPUNEIN Y THONDMER 3D 7272 b2 TT,

SFY, WHRLEL TR RAEEDT-0OI21E, BHOCPUEL D N—RY =T LT, 230, VAT LEIREL TCPUMLERRE ISR OHHER
BN T, WAHILEE 7 0 /T A FEAT T HMLENRHVET,

F72 MHVLBLD T D DA — Sy R AN NS 27280 L —T OB E TN — T PO FAT N LN LD BT,

4.1.4 ZRANIRZ O i 5IHERE D4

ARALEL AL, B 3 SEAERE 35 L O 0penMPIEAR IC ZE S =B e re A $R L 97,

BENEZIIE, ARBCRN H BT 07T DA 52T, HENSIHLOXGL7ebDiE, R RS FRTEE ThHDHE
Pk c&Bfor/—7", while/b—>", do-while/L—>", X ONif-goto/L—7 (LA, B L—TFLFENEINZROILET DS, 7 mr T L0E
X 72 E DA — P — BRI CEET, 72720, L—TADOORIAI, FoiI—TH~OREHL OB —T7 1%, BENEFIED
KBRLRER A,

HENIEFULOBEERFIH T 2356 . BIRFELT FIRERY — AT a7 T LI, fAIGFEMA DU EIHVET A, LIhi>T, 7'BTF218C
SREHUSICEEL TWDIRY R Y — 27 07 F AT 2DITE S T,

Fio, ARLILRITIE, BENESU AR A LA T2 B QOET, S kil Tix, FIRE RS2 1 Z Iz g @it sibo
BE\RDERABIL, RO BNA TV e/ MERREEET S0 b E T,

HEEFIEIZ DD TIE, “4.2 BENESIHE 235t A L2800,
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OpenMPHIAEIZ L DA FIIZ- DUV T, “4.3 OpenMPAEERIC L DI FIE” 2 Bt A< TEE Y,

4.2 BENIEFIE

TITIE AR TIRAEL TS B EIESIIC OV TR £,

4.2.1 BRDFEE

H @8l Ak ok ReZE 451213, BiRa~ U R T4 7L ar 2 ELET,

—Kparallel [-NIibomp]

4.2.1.1 BEAEIED-HDEIRREA T3>
B S UL REI BT 577 2L 2L FIORLET, 477 2 av OFIC VT, “22 BIRRIST 7 v 2y 2B R E,

—K {paral lel |paral lel_strong|visimpact}
[,array_private, dynamic_iteration, instance=AN loop_part_parallel, ocl, optmsg=2, parallel_fp_precision, parallel_iteration=A,
reduction, region_extension] [-NIibomp]

4.2.2 RITIDNFHE

HEFybSN=7 0r T 5 FATSEHEET, BETAHOMP_NUM_THREADS T, W AlICE{ESELAL yROBEFRETHIE
MNTEET, F-. BEZAHOMP_STACKSIZET, ALy RTEDAZ Y VFE D RESEIETHIENTEXET, SHIT, BELK
OMP_WAIT_POLICY T, AL RO R D F LA AT TN TEET,

ZOMOFATIZET D FHeE1d, BRFIATOLZEFLTT,

4221 RLYR#
WHNZENET DAL vy ROEL, LT OESENER THRESNET,
1. BEEZHOMP_NUM_THREADSOFE &l
2. VAT LTHIH TEHCPUEL

H EhiF51TIELL T O OpenMPAEAR D ER 5228 5048 42 Z AN ATRE T, OpenMPALARDERFEZS SO FEAN DU T, OpenMPHEE
A RHALTIEN,

BEZHOMP_NUM_THREADS
FATHIMEATIAL v ROBERELET,

4.2.2.2 E{THOMESE
BRI OMP_STACKSIZE T, ALy RZEDAZ y VFE D KRESAHEE T HIENTEET,
BEEZHOMP_STACKSIZE

BRI HOMP_STACKSIZE T, ALy RZTEDARZ  VHEIE DO KESENAT, KA, M/SAR, G3A R, TS NN THRET 52
ENTEET, T 7 AV MEIZEMASA N TT,

4.2.2.3 FHAFLNE
BREE A OMP_WAIT_POLICY T, [FIfs AL O EIEZARE T HILNTEET,
BEZEHOMP_WAIT_POLICY

ACTIVE FHDER TELETAL U FLEITVET,

PASSIVE AEUFLEITOT | FAXURRELEITVET,

F 7 3L MEIPASSIVE T,
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BB A BT A8 4121%. ACTIVEZEIR L TLEEW, CPURRR AT T 583413, PASSIVEZIEIN L TE &0,

4224 ALYEDCPUNAUR

ERBE A2 GOMP_CPU_AFFINITY £72/30MP_PROC_BIND# i 9521250, ALY RO EEDCPU~D AU REHIEITEET,
GOMP_CPU_AFFINITY{ZOMP_PROC_BINDXOH SN ET

R ZEHGOMP_CPU_AFFINITY
ALy REFEESZepuidEIZCPUANA R L ET,
ALy N, F8E Lcepuid DB 2 2354 1E, S OMIRL TERALET,
Kepuidix, =~ ()Y EITEAXFC ) CRUDMLERHVET,
cpuidi, LT D X572 A & PR E N TEET

cpuidI-couid?[: incl]

cpufdl: FH R E DO RHADepuid (0= cpuidl< CPU_SETSIZE)
cpuid2: FEFRTE & D B #% Depuid (0= couid2< CPU_SETSIZE)
inc: #4543t (1= inc< CPU_SETSIZE)

B UL T ORMZ T BERHET,

couidi=cpuid?

Couid) o cpuid20FEH D cpuidZ B 43 inc” LIZ T TR E LTIZ A L MIc 22 £,

cpuidiE, FFEEDOINTHEE TEETAS, FEERITHE FH T& Sepuidid, FATBHIARF O 7 1t 2D CPU affinity DI N D cpuid D 12
ROET,

CPU_SETSIZEIZ DU\ Tid, CPU_SETR) A I @t A< T2V,

QT ;
N
| Lss

cpuid> ELTBHAERF D7 = ADCPU affinity DEIFHSN CHDIGE | =T —Z ML vl IL03E TLETOT, REEEZ AEL
TLIE&Y,

3 B

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

RIEZHGOMP_CPU_AFFINITYD1EEH!
— fi1:

$ export GOMP_CPU_AFFINITY="12, 14,13, 15"

12,1413 15DETAL Y RIZ AV RLET,
ALy REGLL EOS AR, JeBbEIKL TR L £,

— {52

$ export GOMP_CPU_AFFINITY="12-19"

12,13,14,15,16,17,18 19D A CAL I/ AU RLE T,
ALy REOUL EDOEIE, S OIRIRL TR L £,

— i3

$ export GOMP_CPU_AFFINITY="12-19:2"

12,14,16,18DIETAL Y NIZ AV RLET,
ALy RHSUL EDOREIZ, SO KL THEALET,
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— f5l4:

$ export GOMP_CPU_AFFINITY="12-16:2,13, 19"

12,14,16,13, 19D IE CAL v RIZRA R LET,
ALy R6LL EDSA X, JEENDEVIRL CTHEALET,

BRIEZHOMP_PROC_BIND

ALy RT T4=T 1%L E£7, true, false, F72idh L~ CRYUIHI7zmaster, close, spread DUARNDWT DR EL FT, UARD
fEIE, FAR USRS Bparallel) —Ya THEHTAAL R T 74 =7 4RV — %R ELET,

74/ MEclose T,

falseZ X E LT A ALY RT 70 =F 13 3hi2720  parallelf 3L oOproc_bind$g R~ Eid XV ET,
falseIAE B ELIS & L ALY RT 74 =T AZAIII0 | WAL v RIZT V=RV ARD HAN DT L — AL RENET,
masterz &% E L2 A TR TOAL Y RIFwAZ — ALy REFIL T L — RIS RENET,

closeZ i E LTSt AL YR~ AZ = ALy R AL RERTND T L —ADRINOEE LT 7 L — AL RENET,

spreada R ELIZB A, Y AF—AL YR DT L —A =T 4 ab PN EIEN, ALy RIZEZES T =T 423 D1HODTL—R|T
NAVRENET,

trueZ R E LTS A1, spread 218 E LT & LIRBR ORI RIZRDET,

T —RIZOW TR BEAEOMP_PLACESH S R L T 72&W,
IREEZEHOMP_PLACES

ALy RT 74 =T & HIT 27— RV AN EZLET

T —RLE, ALY RNFEITEND T ey P DIEFAHTEN TORWEASTT, 7L —RUARIL, R ATRER 7 L —ADNERAF
ITENTZUARNTT,

BRESZASHOMP_PLACESIZIE, fii44 F/2 13 RN 7L —RUARD E L L)% L RO THRELET,

{ abstract-namel (num-places)] | place-/ist }

abstract-name

MBRL T, HRAIIILL TR ELET, 7 74 /Vhicores T,

HMRB BR
threads T =R, =R T ALy RENLIZRD £97,
ASLHLR TIES AT LD CPUE RO i/ NEALIZ 72V cores & E i 2220 £97,
cores TU—AX, 13T BANZRET,
AR TS AT LOCPUR RO fie/NEALIZ 72 Dthreads & S5 22D 4
sockets TL—AX Wy NRALIZRD ET,
ARSI TIEINUMA Y — R BAZZ 220 E97,

num-places
WG4 EADOT L —2HTT, LA LOIEOTEHKTT,
place-list

BRI T L — RV AT, LT OB THRELET,

{ place: lengthl:stride] | [1placel, place-1ist] } GE1)

place

“{”p/ace]“}” (73\32)
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placel

{ cpuid: lengthl: stride] | [V cpuid],place1] }

length
AE = NAREDOBERITT, 1L EOEDOEHE T,
stride

AL B—rVFETEDBEME T, 1LL EDOIEDR T, 574V MEIFL T,
cpuid
VAT LOCPUEIRD g/ NEAL ORI F B TT,

FEL) PR A NIER O EZ IR T DI L2 RLET
12) “CRIODPITERG S TEIHVER A, AT AL THRET 222 TRLET,

3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

BRIEEZHOMP_PLACESD 5 E Al
— Pl

$ export OMP_PLACES="cores”

g4 “cores” DT L — RV AN EFEL TOET,
— fi2:

$ export OMP_PLACES="cores (4)”

54 “cores” DAT L —AD T L —AY AN EFHE L TOET,
— i3

$ export OMP_PLACES="{12, 13, 14}, {15, 16, 17}, {18, 19, 20}, {21, 22, 23}~
$ export OMP_PLACES="{12:3}, {15:3}, {18:3}, {21:3}"
$ export OMP_PLACES="{12:3}:4:3"

ER3SDERIL, A TEAM T,
cpuid 12~14, 15~17, 18~20, F5LV21~28DFRL4>DT L — A% EFHL TWET,

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

4.2.3 FIER-ET DA
i1

$§ fcepx —Kparallel, reduction, ocl —Nlibomp testl.c
$ ./a.out

V&I ar DEELEROELHRIET T2 AN T, Y= A7 0 F 02 iR ET, 20707 7 LR FATRAME N 2AL v M T,
FATRBRIR IS Lo TIREV E 3, ALy FEDFEMIZOWTIL, “4.2.2.1 ALy R 2 BFHALTZSNY,

Bl12:(shDIFE)

$ fcopx —Kparallel -Nlibomp test2.c
$ OMP_NUM_THREADS=2

$ export OMP_NUM_THREADS

$ . /a. out

$ OMP_NUM_THREADS=4

$ export OMP_NUM_THREADS

$ ./a. out
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B84 OMP_NUM_THREADSIZfE2% 7% EL C. 2D AL v R & #HL CEIESEE 7,
I, BREEZS3OMP_NUM_THREADSIZHAZ R EL T, MHD AL v R &2 L CEESE £,

4.2.4 #FULTOTSLDFr—=1"

UL 7 0r T kT a—=2 7B TEEL T, 7 a7 7 A7 TIREESND FATHE O 7V T RER B £97, EITHFRI DR
28D, a7 T LDE DO EITAARNBE DI ENTEET, 71/ T 055 HRICETIEDI2T, EITIARDE WIS
ET 2S00 I LET, a7 7AW, “Far7 v ARG E 2 BHLIITI N,

425 BB FIEREED N

TITIE AREROL S B ENE S EBEREIC DWW TRHEBILE T,

4.25.1 BEIEFIEDRE

HENEFILAEREIX, CEREY — AT 0l T LAFRDN—F(LEN—THE R ET)ERA L ZEFE W IO RIZLET,

4252 )L—TRSALREIE

HENFFIEEREIL, — T 2B F T, FL COBIRNIN—TZ W SN T T 52T, a0 EMEE X Ed, Zoilf
Bt m N —T ATGAALREORE T, “K4.3 V—T ATGAADA A= =T ATAADA A= H R UET,

B43 IW—TRSAADA*—D

for (i = 0: i < 10000; i++) {
alil = b[il + c[il;
}

l l

for(i = 0; i < 5000; i++){ for (i = 5000; i < 10000; i++) {
ali] = b[i] + c[il; ali] = b[i] + c[il;
] }

4253 aAUINIIZEBBEENIL—TRASAR

AILBERIT, N —T ATAREAT > THT —FDER G FNAF LD SRS 2 — 7% A BN S EOXGE L TEIRL T, WHFATO
FERPBRFATORRERTICRDINLET,

“B4.4 NV—T Z5A ZINTEIRVVL—T ORI BBV — T Z5A 2D G b7 il =R U E S, ZDfor/L— 7Tl A3k, forstod
IS £ A3 4999 D IR T RE FE ST Bl 8| B 58 a[4999]) D4, for SLDHIHIZ £ A35000D A5 | LZ2F AU ER A, LL, ZODfor
N—T BV — T ATA AL CIEINCEITTHE, a[4999)1 % K T DRI H T DA HREMER DY, FITHE RARRDHZ LTV ET,

K4.4 )L—FRASA AN TELEWNIL—TDH

for(i = 1; i < 10000; i++) {
ali]l = ali-11 + b[il;
]
l l
for(i = 1; i < 5000; i++){ for (i = 5000; i < 10000; i++) {

ali] = ali-1] + b[il; ali] = ali-1] + b[il;
] ]
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4254 )—TXMEBEFIL—TASAR

L HIL—F I L OV—T ATA R LT DG A RIL, V—T ATGA AW REIRL— T Z5RIR L, AIRER I — T DAHAEAT
W, TELEFIMAIDON—T %V —T ZATA AL E T, Ziud, CTEXAETHIFILBEEIE O[5 D7 U ThH— S~y R 2B . S T1ERE
Tl LEEHOTT,

N—T7 72, -Kparalleld~ > a2 A, -KevalA 7 Y al AMe E SRR T g T,
“X4.5 £ E)V— T TON—TZH 2, B EL—TIZBNTIor/L— 7 SN UL — T ATA ARSIl R UET, HIEEK I
ONTHINUESIVET N, jJESMUDON—T 1T DL T, WHLBRHIE O E A D7 DI LN TEET,

4.5 EEIL—TTOIIL—TXH

for (i = 0; i < 10000; i++) {
for(j = 1; j < 10; j++) {
aljl1[i1 = aljl1[i]l + b[jILil:
}

!

for(j =1; j <10; j+){ - X
for(i = 0; i < 10000; i++){ <
aljI1lil = a[j10i] + bLjILiT:

}

l l
for(j =1: j <5 j+) | for(j = 5; j <10; j++) |
for (i = 0; i < 10000; i++) { for (i = 0; i < 10000; i++) {

aljl1lil = aljl1li] + b[JILil: alj1[il = alj10i] + b[JI0I]:
} }

4255 II—THEEBEFIIL—TASAR

“IX4.6 L—T"DE]” DN—TTIE, EdSlald, V—TATAREATHET — X DEFRGI ANEFNE DD V=T ATAATHIEL
WTEEEA, BiblL, T —2DEZRD I RNEFEEDHRND T, L—FATAATEET, ZOLIRBE . Blblaz EFL TWOD ISR
bZEFHRL TNDLE2ODN—TIZHEIL T, BFIbEER TNV —T DN —T ATAALET,

ZDIH7eN—T R ENLDER Sy BO7: BEWIEFIEIX, -Kloop_part_paralleld =7 > a3 %0, D32, —T"ATA ADN RN +45 Rk E
NHEaL RATHEE LT Al S hvET,

“IX14.6 L—T"D53ENIZ, for/L—T IR EIEI TV — T ATA ARSI NI PR LET,

4.6 L—TDHE|

for(i =1; i < 10000; i++){
alil = ali-1] + c[i];
bli] = bli] + c[il;

l

for(i =1; i < 10000; i++){
alil = ali-11 + c[il:
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}

for(i = 1; i < 10000; i++) {
b[i] = blil + clil:
]

! 22 HDONL—T%i 5k 1

for(i = 1: i < 5000; i++) { for (i = 5000; i < 10000; i++) {
blil = bli] + c[il: blil = b[i] + c[il;
} }

4256 IIL—TREELEEFIL—TATIAR

“K4.7 V=T DOREE” T, BERUEBBFE T —F 3208k L COVET, ZOXREA . L—TZ1OIC@ AT 52T, L—T il
DA — N~y REBE T HEEH I, WHILBE K E ORI E ST ZENTEET,

AT =T DB =T A L OV — T ATARENTI B TR L ET,

4.7 L—TDREE

for(i =0; i < 10000; i++){
ali] = bli] + clil;

}
for(i =0; i < 10000; i++){
dlil = el[i]l + f[il;

}

l
for (i = 0: i < 10000; i++) {

ali] = b[i]l + c[il; — ®E
dlil = el[i] + f[il; —
]
l l
for (i = 0; i <5000; i++){ for (i = 5000; i < 10000; i++) {
alil = b[i] + ¢clil; alil = b[i] + ¢clil;
dlil = eli] + f[il; dli] = e[il + f[il;
] }

4257 YFUIVITEBIL—TRSA4R

-Kparallel4~7" a2 L-Kreductiond 7' L aL A RIRHIFEE LT L EIZ, BENAHEISNDHEDRHVET, ZOWFNRICI> TEITRERIC
AR AELHTENHVET N IMEBLURRE 2 E DI AT RERERDIEF AL B L OL—T ATGA AEITNET,

VE I ar ORITIRDONE, M—T NI, FOERNE ENHHETT,
© RFA RO LHEFE N HLS A
B:s=s+a[i];
© REE RO LHFENHLSGE
:p=p*ali;
© WEE RO DHAR DL E
Bl:p = p+a[i] * bil;
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© BUMEERDDFEA DS LGE
%1 :x = min(x, a[i]);
© RKEZRDDFHAD DG G
511y = max(y, a[i]);
© EYRORMER B HLSHE
5l :n=n|ali];
© EYPANDIHE D LS A
Fl:m=m &a[i];
“X4.8 VF 72 ANLD HEN—TATA RN, VE I N LB —T ATA ZAD G ER L ET,
4.8 YF YL avIZLHBEIIL—TRFMR

sum = 0;
for(i =0; i < 10000; i++){
sum = sum + alil];

}

! !
suml = 0; sum2 = 0;
for(i =0; i <5000; i++){ for (i = 5000; i < 10000; i++) {
suml = suml + alil; sum2 = sum2 + alil;
} }

sum = sum + suml + sum2;

4258 JL—TRZAREINMGENIL—T
UUFITRT A —T1E, V=T AGA ADR G LRV ER A,
« WHIEATL THIEATRERAEMH SN2V E THRSND S S
- BRI REETES
© V=T OBEHT G E
- S AT YA ST
© FAOERS B NRERFATOLEEEDLBENDOLGE
I FIEITL THRITEHMASEHS NN ETF RSN SIHE

J—T DRERUIR DY NSV 550, V—T NOTEFRID D72 WG 513, WHIFATICED A — Sy KD V=T AT A REATH &
BRI 7= 358 KOBMEREME T 22BN ET, 2078, HRENH LU WETRINDL—T TN TL, ARLERIT
=T AT A AEATUVVER A

“[44.9 MR LBV NS AR D IR — 77T SRS INEL DD I — T Ol R L E T,

X4.9 RIS BEHADLZNIL—T

for(i =0; i <10; i+H{ <« HERLEDDEL, DIBEEHI DL NED,
ali]l = ali] + b[il; W—TRSA4A RADREEGY EL A,
]
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E#DOsIREELEHES
BB DG EE Lo — 13N =T AFAZADR G LR A, WEL—712, BEOSI G TN T — 7 BRI TT,

72720, B EHlETTICE T, WA EERET DI LM TEET, SIS OWTIL, “4.2.6 FE bl T & B Fe A< I2E, Fiz,
B S AL FA VBRSNS AL, Wb OX G ET,

“K4.10 B O5IHEETRLV—T77IC, OS5I %G T —T OflZRUET,
X4.10 BE# D5 REELIL—T

for(j = 0; j < 10; j++){

for(i =0; i < 10000; i++){ — BEIHMTH LOSIANEEND O,
aljl1[i1 = alj1li]l + b[jILil: W—FRSAZRDOREERY EEA,
func(a) ;

V=T ORIERTEE
LURIZR T =T, BB EHER T V—T ATAADRI G L0 FR A,
— =T ORANBIMU~TRIBL 3 DD/ —T
“B4.11 L DHHN—T7I2 RIBL DH DN —T Dl ZRLET,

X4.11 RELOHBIL—F

for(j =0; j < 10; j++){
for(i =0; i < 10000; i++) { — forll—THADRELAH D=6,
aljl1[i1 = alj1[i]l + b[jILil; W—TRSAADREERY FE A,
if(a[j1[i]1<0) goto out;

out:;

BESAIS)EHEESTIHE
BUET AT ZUREEUL, N —T ATAADRKI G2 Db D EIRBIRNEDNHDE TN, BT A L= TMDZENTEET,
T—ANEESIRIEFENBERETDEELELEDLIETNLHDEE

“K4.4 V=T AFGAAPNTEIRL—T OB TRALIZIINC, T—XDOERF | RIEFDZEREITOLELE DD N —T 1T —
TATARADRIGREIRVER A,

4259 BEIAEHLIRRDE A

H B F ORI E T E &I, -KparallelAd 7"y a3 L O-Koptmsg=247"3 a2 RIFFZHE E L TIZEW, FIRREFOZH A
-z, HEESHE RN HE IS ET,

HENESUEDM TN T B S | FRRICHDZ LN TEET,

4.2.5.10 "SIV —D3 DK
-Kparallel4~7"> a2 L-Kregion_extensiond 7" ar A RIRHIFRE L T2 L&D, IV —Var BIERENHZE TSN LA — S~y R %
HIT 25 a0 ET,

NIV —Tar bk, BENESHEDT-DITEBE DAL v R AR L TSR T A ECOFPH T, BH . 2O/ 3T W) —Vau 1t “K
4.12 RGN =V ar DYEROB] DI, 12D/ IFL V) =TTk L CLODWFU L — T BERSNE T, ZDe& FEITHFIC
RGN —Dar T AT O AR I F — S~y RERDET,
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ZD2oDWF U N —FITH LT, 23TV N —Va DYEREEITHZEIZED, LoD/ T ) —V a1k L oD bV — 7 03 A ik
ShET, TORER, RTLNY—Val Z LT DRI LRI TIT20, WHHEA — S~y Ra R IR 528N TEET,

X4.12 /85U ILY) =230 DR DB

for(i =0; i <1000; ++i) { N
alil = b[i] + ¢lil; HHEIL—TF nNsvy—oay
} §

for(j =0; j<2000; ++j) { 7
dljl = elil + f[il; 5L —TF RKSLLY—S3>
} -t

LS LiL)—oa vEHK

for(i =0; i <1000; ++i) { T

alil = b[i] + clil; HHEIL—TF
J J
RN DEDES,
for(j =0; j <2000; ++j) { 7

dljl = eljl + f[il; ML —T
} -t

ERRPSMTD, “I413 /ST — D OIEROBIE Tl —7) DI A~ TR L Th AT — Vo OIEREATIZ TR,
SFU LA Sy SEBIHT B2 LAS CEET, OB /ST — Ve A AT BB 0001 7D R LT, St %1 118]
R0 ET,

X4.13 \SLIL) =23 DIKRDOFI(ZEIL—T)

for(i =0; i < 1000; ++i) {
for (j =0; j <2000; ++j){
alil = b[i] + clil; J dHHEIL—TF J NsLiLy—oay
}

LRSLIL) =23 vERK

for(i = 0; i < 1000; ++i) {
for (j = 0; j <2000; ++j) {
alil = b[i] + clil; HFMEIL—TF NSLL)—oay
}

4.2.5.11 TAYIREEHA0)9v IR E|
HERESI L — 7 D ET I, 7 oy 2 B A7) s 5 EIRBOET,
Tay 7 pEILIE, V—T OBGRUEE AL R EIL e 7 ey 7R F AL v RIZEIN Y THHFTT,
Y ALV DB, T DRI R AT E DY AR THEIT=T 0y s 5 ALy RICIEEICEN S T AT, BEREEHLD S
EIFROT 7 HNNT, 7 a7 55E8TT, ks T-parallel_cyclichM e ESNT- 56 VA7V y 75 EILET,

M4.14 TOv iR EES A0y o2 E
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for(i =0; i <20; i+ {
for(j = i; j <20; j++){
alilljl = bLil[il: WmWHEL—TF
}

“WAa.14 Ty 2 bR A TV D ECR LTy S BIEI I A7V o 3 E R R LI G V— T ORERUEIILL F O IS4
ALy RIZED Y THRET,

© Tuy s EIOSE

=T ORR S H AL R TEI -T2 7 a0y 7 & DL F O IHNCE AL v RIZEID S TE Y,

ALw R0: {1,2,3,4,56,7,8,9,10}
ZALw K1 {11,12,13,14,15,16, 17, 18, 19, 20}

o ATV I BEIDT 0y 7Y A D20 A

=T DR UHE2[E R (7 2y 7 A R2) THEIL T 7 vy 7% LT DINZE ALy I IZE Y TES,

AlLwko: {1, 2}, {56}, {9, 10}, {13, 14}, {17, 18}
ALy k1o {3, 4}, {7.8}, {1112}, {15, 16}, {19,20}

4.2.6 HBEEHIEIT
AAERITIE, BEREI AT B7-01, Il b T2 ESN TOET,
H B8 S b AR 9 DR b T A 20235121, -Kparalleld 7Y ar b-Kocld 7T a2 RIRHIHEE L TEEW,

4.2.6.1 BEILIERFDIESE
e LHIEITIX, S ESNARE{LIE R+ OFIEIC LT, e B0 Ed,

“Fa.1 ABIFUE A O R L iER— B, R b FORELEREEZ RL £, ABNESHEH O R bies113, FIHED
A AFIZHENEIHED B BT R @ WRORNAT VT nl T b B D0 Vb iES,

&4.1 BPWILAOEELIETF—&

E{LiERF EERELES IBETES
ok il AT
[
= \E -
= S N
£ % |8
(@) 9 -
o
array_private TIAR— NSRS RE A B N T D E R LET, O O O
noarray_private T IAN— NSRRI T AR R LET, O O O
independent [exq,exd...]¢? B (exd B | HDBH DN —T AT A A Z /R L ET, X O O
loop_part_parallel N—"T% TR AN LT o2 AT 528% | O O O
i—\‘bi‘a_o
loop_nopart_parallel N—TwSEIL TR BB ST DR E o528 %f | O O O
RLET,
serial SRR = 2t i3 [ N o =P N D= S O O O
parallel SRR 5 e SR e R Natat = AN B S O O O
parallel_cyclic [] Ty I AR() T A7V 7 55BN THIE R LUET, X X O
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E{LiERF BRI IBETES
ok il AT
1=
e © I
T |32 |=
g |8 |8
> |8
o
parallel_strong =T ORERUBD NS, FTHBE A D72 eoici ks | O O O
TRV —T B SIS AR LET,
reduction VE I a HREWIE T DI EEHERLET, O O O
noreduction B /A E DR R R I (AP AN = TN D=3 B O O O
temp [var,vaA..]& N—TNCT—RENCE L QD E S vark e~ LET, O O O
temp_private var[,van... ¢ EH(vanz ALy RN TR—I ARSI EIVHT 22 &4 R ET [ X X O
ZHUCED | ALy RO T =2 RAEDFRES L, B8RS MRS
nEd,
first_private var[,van...» EH(vaNz ALy SN Tr— IV REEBICEIO T 52 Latam L E [ X X O
T BHOIIMEDOR | HNRSHHZ L5 FRUET, ZIUTdD, ALoR
BOT —XRFEDMRES I, BENEFIEAMEES I ET,
last_private var [, vad...i* EE(vanz ALy RN TR— IV REEIICEIHI D284 aRLET [ X X O
Flo V=T TRIEROS I ADHLZ iR £, ZIUTdD,
ALy ROT —SRAEDMRES I, BENESILAMEES I ET,
varl op var2¥7-1% EHvar1e 2 5 var2D KN F 13 8 Sevar 1 Sk constD RN | O O O
varl op const™? REFRLET, opl3hBEE 7T,

71)

O e bR T2 s LHl T TICHRE TE R,
X I LR R 2 s LA T IR E TE R AL,

12) extiIER T 2NCE S L TLES N,
1E3) vand i F T 2N E S L TTEE W,

E4) varl, varZ3fEHATHRICES

LTLTESNY,

4.2.6.2 BEIIESEEREILIETRF

HENEAI LA ORE R R R LI ThoTh ., L— T ATAADK R EIRHI or/L— 7 IZOW T, S bR 0% R
NN F T, =T ATAADKRLELRLIRNfor/L— 2 OWTIE, “4.25.8 L — T ATA ARSI I —T " B BEt AL IS,

4.2.6.3 BFAL 5L FHD=E

LHERF

B @ 5L O fci{bdi R 11213, RO HY £,

array_private¥g =¥

array_privateff R, /L —T DT TAN—MEAREZRBLSIEFEHL . 7T AN —MET DI LTIV WFN bR tES T 5 LA teR

LET.

“[X4.15 array_privateti O E” D4 -Karray_privated 7> a a4 E L7 Th, array_privatefg < 7421583 5281230,

BlHais 7T A ~—MEARE THHER

WS AULT TAN—MET D720, WS A RE T DI ENTEET,

X4.15 array_private$§ =+ 0 {F 5l

-120 -




#pragma loop array_private
for(i =0; i <100; i++) {
for(j = 0; j < 1000; j++) { i 5k
aljl =i +d[jl;
b[i1[j] = al1]l + c[jl:

noarray_privatefg§r¥
noarray_privateffirR 1-1&. L —7 DT TAX—MEFTRERESNI KL TTITAN—MELRWZ AR LET,
“IX4.16 noarray_privatefs <O B DEA - noarray_privateti R AR ETHIECEDY, Bllais 7T A _R—MEATRECTH -
THTTAR—MUIZ LW I N LA IE T2 ENTEET,

X14.16 noarray_privates <+ {3 FA15)

#pragma loop noarray_private
for(i =0; i <100; i+) {

for(j = 0; j < 1000; j++) { BERENE
aljl =i +d[jl;
b[il1[j] = al1] + c[j];
}
]
independent}g R ¥+

independentfs =13, /L —FPNOEHE S L ThIBER FATDOLELEMENE LSRN EAFRUET, 2y, BEO5 D
HON—T TN —T AT ADRRIZUET,

independent& /R 12l —T AT A AR 22O BIE A AR E CE T, o, B AT DL, SIGEANO T TR
Hih/aE4, independentfa R - IZHEE LT- BT, -KparallelA 7"y a 248 € L CRIER L2 U720 8 A,

“[X14.17 independentfi /R - D7V VL—7 OB DA BIfuncz g AL TWAT2D | AT —T DL — T AT A AR HET
HLNENE IR TEET A,

$4.17 independent§ R F DL L—T D

#include <math.h>
main ()
{
int i
double a[10000], j;
double func(double);
for(i =0; i <10000; i++) {
j=1;
alil = func(j);

}
double func(double j)

{
return sart(pow(j, 2) + 3 * j + 6);

}
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H LB unc DB I H DD/ — 7 %V — T AFAAL Th | FEATRERICH A B2 720 53D o TODDThHAUE, “[X14.18 independent
RO AH” o L5 1Zindependentz i 32281280 . ZON—T 1INV —TATGAASNET,

X4.18 independent}& = F D Al

#include <math.h>
main ()
{
int i;
double a[10000], j;
double func(double);

#ipragma loop independent func
for(i =0; i < 10000; i++) {
j=1 it 5 BhE
ali] = func(j); I

}
double func(double j)
{
return sqrt(pow(j, 2) + 3 * j + 6);
}

independentfs /=112, V=T ATAARARERFAEE LR THEELIZG & . ALBRRITFRSTIV— T ATGAREATIZEDBHVET,
B N T ATAARHRERFRHREDHILL T, LT DI —TBHVET,
— FheE TERAFRRDHD Fhrs

loop_part_parallelf§~F
loop_part_parallelf& =713, /V—7%3EIL TR B BNESE 352 L2 R L ET,

“[X]4.19 loop_part_parallelf& =D A B DE A, -Kloop_part_parallel4 "> a8 EL7< T, loop_part_parallelg 7~ 1%
FHETHILITID N —T 2 HEL THARICIESNE TEET,

X4.19 loop_part_parallel$§ =+ 3 A5l

#pragma loop loop_part_parallel

for(i =1; i <n; i+){
ali]l = ali] - b[i] + log(c[iD): T A FIENE
dfi] = d[i-1] + al[il; T BRENME

loop_nopart_parallelf§ =¥
loop_nopart_parallelf&7~1-1%, ¥ FIC B BRESHEL 2N e 2R L ET,

“[X]4.20 loop_nopart_parallelf&7~7-O 1 FHI” D54 loop_nopart_parallelfErs -2 E T 2281280, MRET D —T 135510
WZAEFIb S ERE A,
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[X14.20 loop_nopart_parallel}g =+ 3 FA5]

#pragma loop loop_nopart_parallel
for(i =1; i <n; i++){
alil = alil - bli] + log(eliD); I R

dlil = d[i-11 + ali];

serialf&§ = F
seriaffi R 1-1&. V—T DN —TAFA 2 MIETDGEITHEHLET,
Bl 21 BRFATS I B> TODL—T I L ET,
“¥4.21 serialfi = - DRI BT TLH DT 0T T IT, V=T 25N —T AFGAALTKIRNG G| “[X4.22 serialfis 1O HF1”
DIDITserialfi R FAIRETDILIIED, V—T20DN—TATA A% LD HTENTEET,

X4.21 serialf§ RFDHENT OS5 LA

for(j = 0; j < 10; j++) {
for(i =0; i <1; i+ { — L= 151 Eh 1%
al[j10i] = at[j10i] + b1[j1Lil;
}

for(j =0; j <10; j+o){
for(i =0; i <m; i++){ — L= i HIEE
a2[j1[i] = a2[j1[i] + b2[j1[i];
}

for(j =0; j <10; j+»){
for(i =0; i <n; i++){ — JL—3 it 51 Eh 1%
a3[j1li] = a3[j1Li] + b3[jILil;
}

X|4.22 serial¥g =+ D £ A

for(j = 0; j < 10; j+){
for(i =0, i <I; i+ { <=7 51 8 1F
al[J1[i]1 = al[j10i]1 + b1[i1Li]:
}

#pragma loop serial
for(j =0; j <10; j+»{
for(i =0; i <m i+ { <—IL—F2 ERENE
a2[j1[i]l = a2[j1[i]1 + b2[j1Lil;
}
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for(j =0; j <10; j+»{
for(i =0; i <n; i+H{ <—JIL—TF3 it 5 B E
a3[j1li] = a3[j1Li] + b3[j1Lil;
}

parallel$g§~F
parallel5 7~ 113, serialfE R+ DR EFTHIHEL T, —MON—T 721 &) — S ATAAD MR LT DGEIMEHLET,
“I¥4.23 parallelff/ R 7-0O722 T 0l T M) C, =T 20— T 12 o —T ZATAADKMGU T\ A, “IX14.24 parallelfg 7~ T-0
ERF” DIOCserialfirsT-EparallelFE R T a2 O 52 82ED, V=720 —F 121 B —T ATAADRI BRI T DI ENTEET,

X|4.23 parallelf§ R F DT AT S L)

void foo() {

for(G=0: j <ml: =  ——T1
for(i =0; i < 100; i++){ it 51 S 4
al[10i1 = al 0] + bILJILHT:
}

for(j = 0; j<m2; j++){ —)IL—72
for(i =0; i <100; i++){

a2[jI10i] = a2[j1[i] + b2[j1[i]: It 5 Eh4E
]
}
for(j =0; j <m3; j++){ —J)L—3
for (i = 0; i <100; i++){
a3[jIli] = a3[j1[i] + b3[j1[il: 51 & 1

}

B14.24 parallel¥& = F D A5l

#pragma global serial
void foo() {

for(j =0; j <ml; j++){ —)IL—1
for(i =0; i < 100; i++){ BRENE
al[jl[i] = al[jlLi] + b1[j1Lil;
}
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#pragma loop parallel
for(j =0; j<m2; j+){ —)L—2
for(i =0; i < 100; i++) { I 5 E 1
a2[j1[i] = a2[jI[i]1 + b2[J1Lil;
}

for(j =05 j <m3; j++){ —IL—3
for (i = 0; i <100; i++){
a3[jIli]1 = a3[j1[i] + b3[j1[il: BREE
]

parallel_cyclictg =¥

parallel_cyclictg 7% F1%, = /34723 B @8 FIE AT BE L FEAT L7 L — ISR L TH A2V 7 384T H e R AR L £ T,
parallel_cyclicts =~ 72k TH E 51035100000 FEHUE M Lo T, Tay /A XEBELET, nDIEEEZAMLIZG G, 7
Ty 7P ARF U0 ET,

Af R A E SIS E L WA RO RS DI3ATOFITUSNFEITLET,
PAZV 753 ENHOWTIE, “4.25.11 Ty 3B L A7)0 7 558 B F A <IES0,
“[X14.25 parallel_cyclicti =D AHI” DIFE | V—T137 0y 7Y A R&2LT D9 A7V 7 3 EIBThIET,

X4.25 parallel_cyclicts = D& I

#pragma loop parallel_cyclic 2
for (i =0; i <1000; i++) {
for (j = i; j < 1000; j++) { B35 F e
alilljl = blilljl;
}

parallel_strong$g =¥

parallel_strongfi =~ 113, /L—7 DELEDY NS, FTTHEED DRI FUES AL TR V=T B SIS 52 8%
FRTHEOITHERALES,

“[x14.26 parallel_strong$&7~ DO AH” DA N—"T DIEEUELDY NSNZ LT L DHERER) EMEHNRW T2 FIE 3 RS
FLET D, parallel_strongfi = FAFEE T HILIED, WAL T 2ZENTEET,

4.26 parallel_strong#g T+ D {3 Al

#ipragma loop parallel_strong
for (i =0; i <10; i+) {

alil = ali] + bli] + o[il; I 1 5B
}
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reduction¥g -~ F
reductiontg -k 1%, VE /v a @AM E NV —T 2 W FHL T 5T L& RLET,

“IX14.27 reductionfg s D B DA -Kreductiond 7S a2 FRE LK Th, reductionfirn & feE 352812k, V¥ oo ar
HAE GO —T 2T DN TEET,

X|4.27 reduction$g ;< F D {E A

#pragma loop reduction

for(i =0; i <5000; i++){
s=s+alil; i 51 B {E
]
noreductiong R ¥

noreductionfi /R Fi&, V& 7 a AN G NN —T WL LARWZ L a2 R LET,

“IX14.28 noreductiontgr~ 1Ol I F” DFE noreductiontirs T 218 E T2 ECED, UF 7L ar B A G T/ —T O F b IL
TAHIENTEET,

[X4.28 noreduction?g s F 0 {3 F 45l

#pragma loop noreduction
for(i =0; i <5000; i++) {

s=s+alil; I FREE
]

tempfsRF
tempfE R FiE, V=7 N TE RSN T DA N Z DN —T DR TR I TWAZ L2 RLET,
TSI, WIHE LTV —T O FEITHERER ] LS DN TEET,

“IX14.29 temptE R - DIRNT 17T A DAL, BN —T O TLAMEA SN TR TH, M A S ThH AT, K
LB R IS BIHFunc D TR RSN T D EHIT L ADESIELL 2D L7V — T AT A ZREATNET,

E4.29 tempiE R FDENTAY S L

int t;
main()

for(j = 0; j <50; j++){
for (i = 0; i <1000; i++){ it 51945
t =aljlli]l + b[j1Lil;
c[jllil =t + d[j1[il;

func();
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ZOBE T O T REOWOMEA, BIEfuncd I TE ISR E3 503D ThiUE, “[X4.30 tempfa s -0 A" D251
temp CtEFEELET, ZAUTEY L —T W TIROIOEZ IEL T 5m A N REILRD0 T, FATHERS M ELET,

X4.30 tempfa R FDE B

int t;
main()

#pragma loop temp t
for(j =0; j <50; j+o {
for(i =0; i < 1000; i++){ it 51 B 4E
t =aljlli] + b[Jl1i];
c[j1li]l =t + d[jl1L[i];

func () ;

i
e - — -4
3
((r[ FE

tempfiE/s 12, —HFIE S CODEELIS D R R THRIE LTS 6 ARELRIIRAS TV — T ATAREATHZED DV ET,

temp_privatetg ~F

temp_privatefgrs 113, AERESULOXI G725 TNDA—TNIZBW T 8 ESNIZ ARG &AL v R Ta— VR B 5l UGl
ZEERRLET,

725, LT O b Ayt — VRS ST 6 | AR T TRRT — 255 ALy R Tr— Ve fHIRIC AT 528120,
B 80 S DB B R A S AL, 324 v — 7 0 B Sk MEES IV E T,

jwd5208p-i “File", line n: T var EE%E - BSBRI DIEFELIOHSHEN =S, EE - SBTIIEFNERETEEDLSARMENDHY
ZONL—FIFIEIETEEE A,

AR L ARE LI BB DN — T DI REIRVET,

AF R E CELEIIILL FOEBYTY,

— BEOWFI IR E NI DS

— RPN FI TR B MR A BRI OBELHITLC, 0 BRRFHIRE S E L WA A%
K RTFOHEHAINZSGG . LT ORE{bAYy =R isivE T,

iwdb5013p-i “7i/e”, line n: Ex{b¥g~Ftemp_privateZZE4 var (CERALE L=,

“[X14.31 temp_privatetgs 107N a T A DRE | ML — 7 CIIELS lad E R | B 23RO WFHEA TEEE A,

E4.31 temp_private}g R F DT AT S LA

for (i =0; i <100; i++) { — BWIHEORRELHIL—T
for (j=0; j<m j+) { <« ZEHnOELTHO=H, EilaDEER SN SEHEHTH
aljl = b[jl:
}
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for (j =0 j<n j+) { <« ZEHEnOELTHO:=H, BEiladSHREh SEHEHTH
clillil = alil:
}

“[X]4.32 temp_privatet&/= 1-OffE " D34 | temp_privatefi s T- 218 EL, BLFladKFBIREIIMEIC 35281280, SMiL—
T TCWIHETHIENTEET,

X4.32 temp_privates = F D& I

#pragma loop temp_private a
for(i =0; i <100; i++) {
for(j =0; j<m j+){
aljl = b[jl;
} it 5il Eh 4
for(j =0; j < n; j+){
clillil = alijl:
}

e - —
Gixe

temp_privatefi /R & RS> THRE LG A ETMERIGRONELDIZERHVET,

first_private}g " F

first_privateff "3, AENESHLDRI G LR >TNDNL =T WNIZIW T, FEESNIE AR E A/ AL v R Tr— VIR E L TR,
Fo, ALy RZLIZEROIMED SIS LR L £,

7B, LT OIOR B b Ay £ — PN SIIG & AR T THET — 228 ALy R T — VRS C BT 2281280,
B BN S LD E ER DS, 4 v — 7 O BB LA MEES L E T,

jwd5208p-i “File", line n: T var EE % - BBI DIEFELIOHLHEN =S, EE - SBTIIEFNERETEEHLSAREENHY
ZONL—TFIFIEIETEEEA,

AR FIEARE LI EBR DN — T OISR EIRVET,

AR E CELERUTLL FDLBYTT,

— BBV E TR N O

— BRI TR B NIOR R A BESRICH DELSIT T, 230 BRRIFFIC RESBEE L TODE K
AERFPEAINSGE . LT OR#E{bAY =R AhShET,

jwd5014p=i “file”, line n: B#E{LigRFfirst_privateZZH var ICERALELT=.

“IX14.33 first_privatefg/: - 072\ 717 T A5 DA SMIL—7 Tl Flan €355 AIEFBSARHAOT0  WWFHEA TEEE A,
£14.33 first_privatefg R FDHEWNTOT S Ll

for (i =0; i <100; i++) { — BIUIHEORRELDIL—T
for (j=0; j<m j+) { <« ZEHEnOEATHO:=H, EilaDER SN SEHEHTH
blil1li] = aljl:
]
for (j =n; j<100; j+-) { < ZEHnOEATHD&H. EFlaDSE S 2EEATH
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aljl = bl[i10i] + d[il:
clillil = alil:

“Ix14.34 first_privatefi 1O G O%E | first_privatefi s F2FEL . BlSaDKAEBUREIIHEIZ T 2281280 SMAlL—7"C
WHHE T2 EMNTEET,

X4.34 first_privatets = D& 51

#oragma loop first_private a
for(i =0; i <100; i++) {
for(j =0; j<m j+){
b[i1[i] = aljl;
} it 5il Eh 4
for(j =n; j <100; j++){
aljl = blil[j]l + d[]j]:
clillil = alijl;

&Gz

first_privatetfi/r &k THRELIZS 6 . FATHRERICERO N EL DT ENHV £,

last_private}g = F

last_privateg = 71, HENWEFHLOXGil7a>TDL—TZE N T, B ESIVE A E B AL Y R Tr— IV B U TR,
Tl =TT HRICEROB ARSI EERRLET,

72E. LT OIOREai b A B — OB SIIS & AR T TR T — 228 ALy R TR — VRS CEI AT 2281280,
B ENESIEOME BN DARIHS L, %50 —7 O BB RS T,

jwd5208p-i “file”, line n: EE var X% - SBT DIEBFES OO HENH, BE - SBT IIEFNEREITEELLAREELHY
ZDIL—TEHFETEFE A,

AR FBELICER DN —T DHIIG LRV ET,

AR E TEOARUILL FOLBY T,

— BB FI IR E NS DA

— RPN ET IR MR R 2 TSR ITH ORLFITL T, 20 BRI R E S HEEL TODZE K
A RFREASNYG S, L TORE{LAYE—U R ShvET,

jwdb015p=i “7i/e”, line n: Ex#E{bigRFlast_privateZEZE4 var (CERALE L=,

“IX]4.35 last_privatetg R 1- D72 717 T MM D4 ML — 7 ClIE S lad EF 5| FIBEF A AR WFUER TEEE AL,

$4.35 last_privatefg R F DT OS5 LA

for (i =0; i <100; i++) { — ByEIORFEELZIL—T
for (j=0; j<m j+) |
bLilljl = i;
}
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for (j=n; j<100; j+) { < ZEHEnOELSTHOOH. EBilaDSESh 5 EHEELNTH
aljl = blilli]1 + d[jl:
clillil = alil:
]
}

foo(a, ¢);

“[X14.36 last_privateff <1 DOE B DA last_privatetinF4a EL , BFladik ERIRA 32281280 SMil—7 T
WAL T HIENTEET,

[X4.36 last_private$s 7~F D {F 5l

#pragma loop last_private a
for(i =0; i <100; i+ {
for(j =0; j<m j++){
bLilljl =i
} it 5il Eh 4
for(j =n; j <100; j++){
aljl = b[il[j] + d[jl:
clillil = aljl;
}
}

foo(a, ¢):

=
s . . N
3
Q‘T AR
;

last_privatefi < 7 & 78 > THELTZGE . FATRERIRVBELDLZENBHVET,

varl op var2{g =¥
varl op constig R F

TNSDIETRFIE, BB OR/NBEREITE KL RO R/ BERETERLUET,
T, varlB X Wvar2 L, A T, constd. BEERTT, opld. BURHFL (<, <=, >, >=) E-I3 SR (==, 1=) T,

“[214.37 varl op constfg = ¥ DA 1 HI” DE | i LHil T TR S I TUORWERLFNE R O IRFOMED K/ NEERD 3703672
W | BlFad E D RNRF2SE R EATOLE LD L RISV TSN FET A,

ZD5A . varl op constiii TR AR E T HI LTI, BLANad iE 5 FINEFFASEIR FAT DL E LR DLIRNER LD THFE S
DIENTELT,

X14.37 varl op const}g = D& F I

int i, m;
float a[10000], b[10000];

#toragma loop m > 2000

for (i =0; i < 2000; i++){
alil = ali +ml + b[il; I 5B

}
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4.2.7 BEIESEBEEEESESDEEEIE

ARRBLR O B B S REE T I 256 OREFHIC OV THPLES,

4.2.7.1 HHNEDANFTOEE

N—TATGA RSN —T Vﬂffﬁiﬁté’%lﬁﬁbﬂ\f BRSO I — T ATAASND N — T ZE oA il R 1) 5
ITEH D MANTIZRNET, ZOXIRGE . NAIONL —F I IBRFETINET, 20XV —T 25T — AT 0l T AE-

Kparallel,instance= A& 5 E L CRIFRL Ci3R0 A,

“%4.38 W FIILERD AIFAZIR o T35 8710 ATAARSNI N — T BRBIR FATINDH R L ET, ZOLIRN—Th G i) — A

125 I -Kparallel instance= A7 /a/%% ELTHIRR 7oL, EfTERIFMRESNET A,

4.38 i F|MEAANFIZEST-HE

ttinclude <stdio.h>
tdefine M 4000

double a[M][M], b[M][M]:
void f1(int);

void f2(int);

main ()
{
1
printf("%e %e¥n”, a[0][0], b[0I[0]);
}

void f1(int n)
{
int i;
#pragma loop independent
for(i =0; i < n; i+d{ — ZOIL—TEHEHNERTEINID
f2(i);
}
]

void f2(int i)
{
int j;
for(j=0; j<i+1; ji{ « ZOL—TFEEBERRTEIND
alillj]l =3.8;
}
for(j =0, j<i+1, j¥){ « ZOIL—TEIERETEIND
bLil[i] = 4.8;
}

“[X4.38 A FILERIN AN T ZIR oI55 DY — AT 07T hack LU T O IOIZER L%

B EITRRIIREE TS £ A,

$ fcopx —Kparallel, instance=4 -Nlibomp a.c (2> 7={fEL\A)

ZDXIRRRVE LTI V=T ATAAZNDN—T N TEIHL THBEEIZ, serialfg /R T2 LL T DX E

LET

void f2(int i)
{
int j;
#pragma procedure serial
for(j =0; j<i+1; j+{ < ZEXit
alillj]l =3.8;

}
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for(j=0; j<i+1; j+{ <« BRI
blil[i] = 4.8;
}

4.2.7.2 -Kparallel,reductiong € DI E.

-Kparallel4 7" > a3 L U-Kreductiond 7 > al 248 EL TRIRRL 7oL & WHIFATORE RN BIRFEITORERE DT ENHVET,
T, WEFNEITOLEDFHBENATFA, BIRFATOWBNTE R DG E D HLT=H T,

“X4.39 UZ 73 e N X DFRRAZE" L, “4.2.5.7 VF 73 2Nl DN —T ATA X7 OFI T LT, ZE8sumit. Bk EEIT T
Fid 1| 22 54a[0]2>5a[9999] F THEKIZIN RSV E T, WHIFATTIL, Bl 2 5Ra[0]5>Ha[4999] F TR L 7= ffa 2 Hsuml& LT,
O 41 B #£a[5000]2>5a[9999] F CIMHFE L= fE&asum2L L E$, 2L T, sumlisum2Zz i L= fEZdsume L £9,

SFEY BREITEAUHFAT Tl BoFlan BHEOEE BT HIERINE) DT, M BRI EMENE LS ENHVET,
X4.39 YEHavIckBEtERE

sum = 0;
for(i =0; i < 10000; i++){
sum = sum + alil;

}

! !
suml = 0; sum2 = 0;
for(i =0; i <5000; i++){ for (i = 5000; i < 10000; i++) {
suml = suml + ali]; sum2 = sum2 + alil;
} }

sum = sum + suml + sum2;

4.2.7.3 mBIEHIEITOENEDEE
AR ZR L, IR T O W RERS TWAIGEE . BB L —T AT AETVET,

norecurrencef x1-, tempfi/<1-, independentfg R ¥~ temp_privatefe/R 7, 38X WVast_privatefg i 1Dt~ 7\ %, LU FITRL
jzﬁ—o

“I%14.40 norecurrencefi R - DRESTE BT, EddlalzxiL €, #@->7znorecurrencefirn 7R EL COVET, V—TATAREATHE
BeFan E 0| ANEFE N L DT-0 . fhoT-BIEET2ZEMHVE T,

X|4.40 norecurrence}g R F DR 1= 1E A

#pragma loop norecurrence a
for(i =1; i < 10000; i++){
ali] = a[i-1] + b[il;

]

“IX14.41 tempfE /R T DRESTAE A" CTIE, 25t L ¢, o Tempfa /R 128 EL COET, —T7 DT BEOMIFIRIES
N NO T, BFlastiZARFLEBA A SN ERHVET,

B4.41 tempiE R F DR 1= FAHI
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#pragma loop temp t
for(i =0; i <1000; i++){
t =ali] +blil;
clil =t +d[il;
}
last = t;

“[X|4.42 independentfii < T-OF&S 7 ff K Tid, BkfunclzxiL T,
Ko Tl HaD EH S HDNEFNE DD FERNEL AW

X 4.42 independent}s R F D iR > 1= Al

75 Tindependentfi < 7218 EL TWET, Bffuncd 5| HIZ

BRHVET,

int a[1000], b[1000]:

main ()
{
int i;
void func(int);
#pragma procedure independent func
for(i =1; i <1000; i++) {
ali]l = b[i] + 1;
func (i-1);

}

void func(int j)
{

aljl = alj]l + 1;
]

“[X]4.43 temp_private fE7R T OrES T F7 T, ZfkalzxiL <,
BRI HIEIe Dl | ETRERIIRES N ET A,

X4.43 temp_private R FDFR>1={E A HI

o Ctemp_privatef R FEFEEL COET, FAL YR CRERE

#pragma loop temp_private a

for(i =0; i <1000; i++){
b[i] = a;

}

“[¥4.44 last_private FE7~1 DR 7B Tl BdFlalzktL T, 88> Clast_privatefem F215 EL CWET, Bldlas i AL R T

ERSNRNGENRH LD | FATRERIIRGES N EE A,

X 4.44 last_private & RFDFR> 1= A

#ipragma loop last_private a
for(j =0; j <1000; j++) {
for(i = j; i <500; i++){
alil = b[il;
}

foo(a)
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4.2.7.4 5| NIBhDIZHESATS)EE

=T AFARENT N —T N TR L TOT, 5RO — T AT A AD R G L7070 MENET A 7 TV B B 0 &
BRI RFESNVE R A, WHNFELTICEEI A — S~y R D72 | BRI 35A KO R THREME F 28580850 E7,

4.3 OpenMPE#kIC &S i F1]{E

T T AR THRAEL TV H0penMPEEREIZ LA FIKIC SOUWTEEBIL £97, OpenMPAEAEIZSU YTl “OpenMP Architecture
Review Board” D7 = 7 YA N B3 L2 &0,

FAFEZRIT, L FOHARA Y R—FLTWET, 72770, AR 2450, BRIEL . BLXOTGUZALTAT TV —F T H
R—RLTWEE A,

AV DE—F HYR— DI
OpenMP 3.1

tradE—K OpenMP 4.0 —#p (1£1)
OpenMP 4,50 (1)

OpenMP 4.5 (1£2)
OpenMP 5.0 — (1£3)

clang®e—NR

1) LUF ORRER M T& £,

* simdi# L

+ declare simdf# 3¢

+ parallelf# 3 Dproc_bindfe <&
* task# SCDdependE i

- taskgroup# 3¢

*2) LLF OBgReIIfE A TEER A,

+ declare simd## 3¢

+ taskloop simd## SC D lineartf 7~ i
H3) LA T OfRea i TEET,

* task# 3L in_reductionfs <&

+ taskgroup## 3 Dtask_reductiontE i

+ taskloop## 3L Dreductionf 7= Hids L WNin_reductionf5 /- i

4.3.1 RIRDFE
V=27 a7 T AOFRBI N 721723, BlsRa~ RIZUL T oA 7 var = ELET,
FoET 247 aid, OpenMPHARIZ L DS A THONE I TERDE T,

BET AT ar
OpenMP{L#rIZ KA 511E .
FIERES Ik
OpenMPIARIZ LA F L L USIMDIL A1 THH & -Kopenmp -Kopenmp -Nlibomp
OpenMPHEREIT L ASIMDIL DA ZAT\ N, A FHE AT/ A “Kopenmp_simd -
SHRETOE S aibER A,
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4.3.1.1 OpenMP7 RIS LDI=HDEREA T3>
ZZTlE, OpenMP7 1T AEFIR T 2720 OFIRIEA 7 > 2 2> CRBAL £9,
-Kopenmp
-KopenmpA 7 a 1%, OpenMPHER LA AL, YV —AT 07 T L FIRLE T,

-KopenmpA 7L aid, U ZHHZWR @ A ERHY ET, -KopenmpA 7 L ar aHaEL CRHIRENI=A 7 =/ b7y T bivgE
FNAGAEE, VoI -KopenmpAd 7Y ab B4R ETAMNERHVE T,

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

$ fcepx a. ¢ —Kopenmp —c
$ fcepx a. o —Kopenmp -NI ibomp

-Kopenmp_simd

-Kopenmp_simd4~"> 213, OpenMPALEEDsimdt SCHs K Otdeclare simdi XD B a A hIZL, Y —A 70l T L& FRRLET,
-Nlibomp

OpenMPZ A7 ZUL LT, LLVM OpenMPZA 7 IV % ¢ A2 &R L £,

-NlibompA 7" v aid, Vo 7RI E T OMLERHVET,

4.3.1.2 OpenMP7BY S LD GEILIFEHREH HT 5= DEREFA T a>
ZZ T, OpenMP~7' 7T AD i i A tH 135720 0, trad®—RAFIRREEA 7 v a AZ oW TRIILE T,
-Nsrc, -Nlst

-KopenmpA 7L a A3-Nsred 7 s as E7213-Nistd 7 L a LRI ES A OpenMPAEERORESCIC K-> THI /RS2 E
173N DI FUEIE MO H 1T, LU D& ET,

— WANIFATEND FTREME DD SUTHL Tl pSH D& E T, TLRIZEITESNA TR L TL, HAisiEA, forfertEst
F7-idsectionsti 7 AE SUCEEFR 72 FAT U ZAUTE L L ET,

— ERHZIAL R TIEATSADSLNTRI LTI, sAMHE /141 E T, masterfi =3¢, singlefs s 3, criticalfif 7~ SCE2 1T
ordered¥ B ST E BB N7 A TUNZAUSEE S LE T, atomicfi s STOE S OFEFT UKL ClE, FO ezl
ALy R TEITEND GG s IENET,

— 1ODFETIXOF T, WINTEITEND FTREMEDRH LI &\ 1AL Y RTET TEITENSI A NRIEL TOD5E . mAsH S
nEJ,

FARLTA SN EIT T, D FEFT S TR Nl parallel) — a5 54 A H AL £4, £ Dparallely—Y a2
WEDINTIHENDD (W FNFAT TN DD, ENEHBRETHICIFEND0)E, N EE 52 FH A,

-Koptmsg=2
OpenMPEERDSIMDA{bRcollapseZs & FATHEREIZ B 22 i Ay £ — P& L ET,

4.3.1.3 OpenMP7O4 5 LMO%IREE
trad<E—R TIL, OpenMPHE/RILE & A TWBBIEIT A T/ BISNERT A,

4.3.2 EITDAE
OpenMP7' 1 r'Z L& FATI WD Rl Xld, BIRFEITOLELFT T,

4321 ETHDIRELEH
BB HOMP_WAIT_POLICY

ACTIVE RIS CEAETAE UL AITWET,
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PASSIVE A FLEATHT | VARV ELETVETS,

F7 4V MIPASSIVE T,
IR 2 ER T 2561203, ACTIVEZRBIRL T/EEW, CPURE A BRI 585415, PASSIVEZ BINL T7Z&EWY,
IRIEZ#%OMP_PROC_BIND

ALy RT T4=T 1%L £7, true, false, E7-idh ~CXYIHi7zmaster, close, spread DUARNDWT IR ELET, UARD
MBI, RAN~UCEE T Dparallel) —a Tl T 2AL R T 7 4 =T 4RV — % ELET,

77 AV Nclose T,

falseZ % E LT G ALY RT 74 =7 1322720 | parallelf S Dproc_bindfi R Eib BHINET,
falseIAE B ELIS & ALY RT 74 =T A3ANIIL0 | YIIAL v RIZT V=RV ARD FHAN DT L =AU RENET,
masterz i E L= A TR TOAL yRIZwAZ—AL y RERIL T L — RIS A RSN ET,

closeZ R E LTS E . ALY RIXTAZ — ALy RBASAURENLTND T L —ADRMNPGEFELT- L — RS RESNET,

spreadZ ik B LT2G G, YAX — ALy ROT L —2R =T 42 al IR EISIL, ALY RIIHE YT R—T 13 DLHO>D T L — AT
SNAVRENET,

trueZ R E L7235 A1, spread 2 i E LTG5 A LIRIBRD I FIT 0 ET,

T —RIZOW TR BEAEOMP_PLACESZ S R L T 72&W,
IREEZEHOMP_PLACES

ALy RT T4 =T 4% 57 L — RV AN ERLET

T —RLE, ALY RNFEITEND T 0o P DIEFAHTEN TORWEAS T, 7L —RUARIL, R ATREZR 7 L —ADNERAF
FENZUARNTT,

BREEZE4OMP_PLACESIZIE, #i&:4 £ R T L —RURARD E L0 E L FOETHRELET,

{ abstract-namel (num-places)] | place-/ist }

abstract-name

%4 T, RAIIILL TR ELET, 7 74/LMcoresTY,

HmRB BR
threads T —RE, IN—RU =T ALy RELIZR0ET,
ARLHLR TIES AT LD CPUE RO i/ NEALIZ 2V cores A 12220 £97,
cores TU—AX, 13T BALZ R ET,
AR T AT LOCPUR RO fie/NEALIZ 72 Dthreads & S5 22D 4
sockets TL—AE Wy PRI E T,
ARSI R TIEINUMA Y — R BAZIZ 220 E97,

num-places
WSRO T L —25TY, LA EOIEOTEHKTT,
place-list

R 7 L —RUARNTY, LR ORATHELET,

{ place: lengthl:stride] | [1placel, place-1ist] } GE1)

place
“{”p/acelt(}” (73\52)
placel

{ cpuid-length[:stride] | ["] couid],placel] }
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length
AR = VARTEDFERHTT, 1L, EOIEDEEHTT,

stride
AL B — VAR TEDHANE T, 1ML EOIEDOEBIT, 77 4/VMEIZLTT,
cpuid

VAT KO CPUETRD /NN OFEBIE 5 TT,

FEL) PR NIER O EZ IR T D2 L2 RLET,
12) “CRIODPITERG 5 TEHER A, AT AL THRET 222 FRLET,

3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

BRI ZHOMP_PLACESD 5 E
— Pl

$ export OMP_PLACES="cores”

g4 “cores” DT L — RV AN EFEL TOET,
— f2:

$ export OMP_PLACES="cores (4)”

54 “cores” DAT L —AD T L —AY AN EFHE L TOET,
— i3

$ export OMP_PLACES="{12, 13, 14}, {15, 16, 17}, {18, 19, 20}, {21, 22, 23}~
$ export OMP_PLACES="{12:3}, {15:3}, {18:3}, {21:3}"
$ export OMP_PLACES="{12:3}:4:3"

ER3ODERIL, T ATEAM T,
cpuid 12~14, 15~17, 18~20, F5LUV21~28DFRL4>DT L — A% EFHL TVET,

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

IREBEEHOMP_STACKSIZE

FIRF I, BREAEOMP_STACKSIZEDfEEL T, ALy RTEDAZ I FEIBDOREEE AR, K3, M/3Ab, GRS NN THRE
THZENTEET,

774NV MEIZBM SR TT,
IRIETHGOMP_CPU_AFFINITY
AL REFEESUZcpuidEIZCPUASA R LET,
ALy RES, F8E LT=cpuid D& B 2 D358 18, JLEE BRI CTEHLET,
cpuidid, 2~ ()VFELIFEE( ) TREDLERHVET,
cpuidi, BLTF D XS TR A S HPAHE EN TEET

couidI[-cpuid?l: incl]

cpuidl: AR & D) Depuid (0= couid1< CPU_SETSIZE)
couia2: TR E D% Depuid (0= couid2< CPU_SETSIZE)
inc. Y8534 (1= inc< CPU_SETSIZE)

RBLL T ORMFER =T L EIHVET,

couidi=cpuid?

-137 -



couidIH > couid2D PR D epuid & B 43I incZ S 12 R TEAEE LB & S5 M £,

cpuidit, DI EITTETE A, EBIHEH T&Aepuidid, EITRRLARFO 7 222D CPU affinityD#iFH N D cpuidd 7
W70 ET,

CPU_SETSIZEIZ W\ Tid, CPU_SETR)&Z S RL T7Z&0Y,

z N =
[(EF3-
| Lss

cpuid3FEATBRAARED T 1 ADCPU affinity DHIPAS T D856, =7 —Z ML T 07 T L3 TLETOT, BE i JIEL
TLIZEY,

3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

BRIEZHMGOMP_CPU_AFFINITY D8 EH!
— fi1:

$ export GOMP_CPU_AFFINITY="12, 14,13, 15"

12,1413 15DETAL Y N IZ AV RLET,
ALy REESLL EOS A, SEBDRRIEL TR L £,

— fi2:

$ export GOMP_CPU_AFFINITY="12-19"

12,13,14,15,16,17,18, 19DIHTAL v NIZ/ A RLE S,
ALy REROLL DA, S DR IRL TR L £,

— i3

$ export GOMP_CPU_AFFINITY="12-19:2"

12,14,16,18DIETAL Y RITSA U RLET,
ALy RHBLL EDZ AT, SR LM IR THEMLET,

— 4

$ export GOMP_CPU_AFFINITY="12-16:2,13, 19"

12,14,16,13 19DJETAL v RIZ A RLET,
ALy RS6LL LD AL, JEBAN DA IRL CHL E7,
4.3.2.2 OpenMPiLH#DIRELE
FIHFE T, BLT DOOpenMPEARDBREE A SA N T 223" TRE T,
728, OpenMP 4,084 Rl FTREIZ A ST BRET A EI T DU N T, BREEAEA DO DFEIINIZ Y R —RL QW 50penMPOfTAERERLET,
OpenMPHAEDBRBEZE B D FHHNT OV TIE, OpenMPHAEEE A BEt A< TZE,
IRIEZHOMP_SCHEDULE

schedulef&7~EilZruntimezFF-0, forfiR S E i Tparallel forfa R 3UK L T, FATT RERT P a— VW EAT T v VYA REARTE
LET,

IRIEZHOMP_NUM_THREADS

FATHIHEH T DAL yROEERELET,
BREZEHOMP_DYNAMIC

AL R RE DA N E7 T B AR E L £
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BRIEZEHOMP_PROC_BIND

ALy RECPUILASA U R T 5 R ELET,
BRIEZEHOMP_NESTED

parallel) —a O R AMERED B N FIIT M 2R ELET,
BRIEEHOMP_STACKSIZE

ALy RZEDAZ VRO RESERELET,
B ZEHOMP_WAIT_POLICY

R BB EA R EL £ T,
BIELHMOMP_MAX_ACTIVE_LEVELS

FARLTWAIFENIRAE Dparallel) —a> D KEEZFRELE T,
BRIEZHOMP_THREAD_LIMIT

OpenMP7' 17 L CHEAITT HAL w R DB K AHR E L E T,
IRIEZHOMP_PLACES (OpenMP 4.0LLF%)

2Ly RAFIHTE A7 L —RY AR ELET,
IR OMP_CANCELLATION (OpenMP 4.0LL[%)

Fyrbl—va RO AN EITES AR ELET,
RIEZEHOMP_MAX_TASK_PRIORITY (OpenMP 4.5L1[%)

BAATBIE DR KIEETEELET,
IBIEZHOMP_DISPLAY_ENV (OpenMP 4.0LLF%)

OpenMP/S— =1 0penMP N I ZZ B DI A R AR 50 EIDE R EL £,

OpenMP/ N — =5 Ofi13201611CF,

4.3.2.3 RITHDIESFIE
AALHL R DOpenMPIEARIZ L DWW FIMb e A 3 25 G Ol EF L LTI RLET,
ETROERET S
ALy RTEDAZ I FIRORKESE | FFEDORESTHARLIZVE AT, BREEZEHOMP_STACKSIZEZEAL TLZEW,
BRBEZEHOMP_STACKSIZEIZ DWW T, “4.3.2.1 FATRE DR B R 2 B < IEEWN,
CPUHID LR
CPU%td ERREIX, AT L CHIFICEHCPUEL T,
ALk
OpenMPD AL RE L, LA FOESENER THRESNET, BENIFILOAL v REIE, “4.2 BENEFIE” OFERIZHEVET,
1. parallel¥§7=3CDnum_threadsHs R~ D5 &1l
2. omp_set_num_threadsB %o #5 E il
3. BREEZASHOMP_NUM_THREADSOD¥5 E1E
4. CPU%o> L [RfiE
BRI AL > N RE S H D756 ERROBERNARL TR EST2 ALy REUICPUED EERICINED SIS ET,

BHAL » NFEERSAE N2 G A ERRDESIBN TR EST-AL R ER LD E T, 1ICPUYS 2D DAL v R A E B 2 DI AN,
WHNZFATSINDZEE B UTAL Yy RIS EI CIATINAZ LI ET, ZDIH75E . ALy RO EIHILEL DA —/ S~ R A3
KERY, FATHEREME T3 DZEMHVET, VAT AILLDARMBBEL T, 1ICPUMTDDAL Y RESLEL FIZ DL AL v REL
ERETDHEERBEIOLET,
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ALYKDOCPU/SRAUR

AL RIZFEEDCPUIL A U RENFEE AN, BREEEHOMP_PROC_BINDF/-1ZGOMP_CPU_AFFINITY 2 352 Lickb
ALy ROEEDCPUSDASA U REHIET 22 LN TEET, BRIEAEGOMP_CPU_AFFINITY | IEREZEOMP_PROC_BINDX
DBESESNET,

4.3.3 B RIKFD LIk

OpenMPAEAEIZ W T, LB R D EHUALSN TODARICOW TR, ALHE R TIELL FOIINCERL COET, KT HOFEMIC
DUNVTIE, OpenMPEAEEZ B HEALTZS N,

AEYETIL
ASA MR DI A MR 2 ST T,
— 2D0DALYRMBLDOEZIALNBFRIRHIEZDHEE
B REZR LRI M TR UT | ZBROMIZE BODMEICH RO T A ELRDT LB HVET,
— 2D0DALYRMLEEZAL LA UAFRIRHIC D&

BUREVZRBEM I TR IT IR, A HS D EBDEITEFEZIALAIOME THEZIAL M DIE THRRELRDIEN
HVET,

RERH 1 ZE 4

BB HI A D ATHEI XL T O LB T,

— nthreads-varOHJ 1 XCPUEL D L [RfE T,

— dyn-varO A EIZFALSE T,

— run-sched-varOFIHIEIL, Tv> 7P A X7 LDstaticTT,

— def-sched-varOFIIEIL, Fv > 7 ¥ A X72 L Dstatic T,

— bind-varO>HIHHIEITIFALSE T,

— stacksize-varO W HIfEIL, BM/SA T,

— wait-policy-var®> #JH1EiZ . PASSIVETY

— thread-limit-var> #3113, 2147483647 T,

— max-active-levels-varo> W] Hif#13, 2147483647CT,

— place-partition-var®> FIHHE L. cores T4, AULFER Tl. threads: 254l T9,
MRy R RE

ASLPL R DOpenMPAEARIZ I DS IMEAERE TI, BIRIAL » NIIRIREEZ FBIL TOET, ZORREOZIRIZ OV T, “4.3.23 5%
TR OEE FH 2B ALTES N,

T 7 A/VEOIRFE T, BIRAL Y N R I X TS T,
IL—THRIRX
—HELI— 7 OB U OFHR I 22 ORI, long int T,
PN Il 125 B run-sched-var i Zauto 23 5% 8 &7z & & dschedule(runtime) Fe R B0 20 J i3, schedule(static)&720 £9,
sections#&
sectionstf LN DIEIEL T By 7 DAL R ~DOEY T, staticAr ¥ 2 — /L EF U HIETITOILET,
single#&3C
single) — a3, BN F DY —L a2 NZBELIZAL v RICk > TEITSNET,
taskloop#& X
grainsizetg -~ Ei B L O num_tasksfiREIDFRE N2 WIS, ZTNHDEIIN— 7k Uk EE B L GRYlIc R EShE T,
—ELLTo N — T ORSE U O FHRIHE 928803, 8/ A MEEII T,
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critical#& 3¢

AAFZ TIIRy 7O M R—RL T ER A, LA ThintfERm iz L7354 hintfE RmR T ESh ThnbDe s
RENET,

atomici

2-o0atomic)—ad, FHTT ORI E 2> TOFUE, LA TR E TSN E T, BN L TWDHEE LITD
A X7 RUAR RS T TH AN E TS NAG A D HV ET,

— FRERARL RESRBOM, LN MERO 23 A MBS FT AR (1673 ) EERL OB D
— EFIEEDOEH THY, IRFANTHE L —HL ThRnex
— MGORXDPIRIETIIREERORIIE ok () L&

omp_set_num_threadsBi%L

omp_set_num_threadsBIADOIF UM LI, BIA0LL FOIED L& 1R ELI-EHRENET, ZOMEL T, VAT L AR—f
THAL Y N B EBA OB EEZ R EL U EE A,

omp_set_schedulef8%k
FRRIFEDAT D 2 — L EZA T ITHVER A,
omp_set_max_active_levelsBi%k

omp_set_max_active_levels B £t 73 B /R B9 2z parallel Y — Y a v S E N 725 A4 RO H LT ED IR T,
omp_set_max_active_levelsBA%kD 54523000 EDIEETII7e WG E | EOH LTSN £9,

omp_get_max_active_levelsBi$t

omp_get_max_active_levelsB#i 7 177 ANOE DEFTHG THIFONHSN AT L3 T, NEBHITEIZ Himax-active-levels-vardfE
FIRLET,

omp_get_place_proc_idsE%k

HBESNZ7 L —2AOF A TEL 7 oy & 25 i 21K L ET, 7ot ORI LSS COAE R —T TV AT BIA
BT HCPUICRVET,

omp_init_lock_with_hint# & T omp_init_nest_lock_with_hintB§%k

AIHRTIIy 7Oy MR — L T EE A, L7203 TRBIEZ M LIS 6 hintS Z2nbnlhesngd,
BB OMP_SCHEDULE

AL AT DE—RITL T, IER—HRR0ET,

BREEAHOMP_SCHEDULEIZHR ESIVIZAT ¥ a—VEZA T IS NIRRT P a— NV EA T TR WA F8EITEE720 ., LT D
F 7 AVMENE A S ET,

VIS DE—F T+ ILNME
tradE—NK F 7Y A X7 L Dstatic
clange—R F ¥ 7 A X1Dstatic

OMP_SCHEDULEIZHE ESIIZ AT ¥ a— VX A7 Aistatic, dynamic, F7-idguided THY |, FEESNI=F v I AXPBIETIF e
B, T I ARITRDO IR ET,

VNS DE—R AT Ta— Va4 FrohHA4RX
static Fx TP AR
tradE—N~ dynamic
guided .
static
clangEe—NR dynamic 1
guided
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REZEHOMP_NUM_THREADS

BREEEHOMP_NUM_THREADSDOUAMIOZFR ET DL, 1R ELIG A LFUAIREL B ET, ORMAR T T DL, “4.3.23%
ITRFDOIEEFEIE DALy RIS TAL Y RN ESNE T, ZOEEL T, S AT AR PR— T DAL R A B A D8 AEE 7R E
LTI EE A,

BEZEHOMP_PROC_BIND

BRBZZS 3 OMP_PROC_BINDIZf# I CX/RMEA TR TS DL, FEEITEMLEY ., T 7 4+/V ME(close) 2N S x4, UL Fo&Mt4%
TN IHE ROTAL Y RIZATRER RS 7L —ACEID Y CHhE T,

— OMP_PROC_BINDIZspreadF7=idclose3 R ESIL TS
— T(ALYRE)BP(TL —2E) L R EN
— TPFIVEIZR

IRIEEHOMP_PLACES

BREEZEIOMP_PLACESICRR ESNIENTE SN IB A 2L CQUORWE S 15 EIZEERN L0 5 7 4 /L M (cores) H i FHS
WET,

RIEZEHOMP_DYNAMIC

B4 OMP_DYNAMICIZTRUE THFALSE Th7eU MEA X ET DL, HEITMNL720, 77 4 /V ME(FALSE) AV S E T,
REBZEHOMP_NESTED

BRI OMP_NESTEDICTRUE CHFALSE TH 7RV MEA R E T2 & 18 EIZ RN E2D | 7 7 4+/V ME(FALSE) A3 S E T,
IRIEZHOMP_STACKSIZE

BREEAHOMP_STACKSIZEIZER ESNTAHENE RSN RA TR L QU WA, FEEITIEZIL20, 77 4/VMEBM/ AR
WASNET,

RELZHOMP_WAIT_POLICY
ACTIVEDIRZE D IAE 55T, PASSIVEDIREE NI A~ KRBT,
IRIEZE#HOMP_MAX_ACTIVE_LEVELS

BRBE 25 ¥ OMP_MAX_ACTIVE_LEVELSIZHR ESNIMEN0LL LD TIZARWIE S B EITEH LR T 7 4 /L ME
(2147483647) 3 S ET,

BRIEZEHOMP_THREAD_LIMIT

BREEZEHOMP_THREAD_LIMITIZER ESIV-ENTEDBE TRV EA ., FREITMERIE0 ., T 7 4/L ME(2147483647) 758 S
nET,

4.3.4 OS5 NDEEERIAE

ZZ T, OpenMPHARD T B G BT AR E FHIZOW T L ET,

4.3.4.1 parallel)—>3> B LUV HARM G task ) —2 3> DER
parallelt# 30 E7- T taskif SC O E L 7 vy 713, FIFRLERIZ LY S BIE b ET,
parallelf# 3L &7 1 Ttaski LD BA RSN D NERBIET, 20 /AT DE—RICEk > THRIB RV ET, NEBHOA4 RZLL FIORLET,

AVINASDE—F REBBI 2 DFE I RERRE %4
rad parallelf B A A S AL 7= N R B %k “_OMP_##FlIZF LA L ORI IS ES
taskif SCH DA RS T PR B %L “_TSK_ak#/#& 5B L\ &4 EIN s ET
clang T parallelff L DA RS L7 PN RS L .omp_outlined.[_debug_ |[.##/#% £C] (1) (112)
task STAB A RS U= N ER BE 4K .omp_task_entry.[.#5//& £-C] (133)

RN EBA: ) — 27 74 /LN Cparallelf L a2k 45— B 0% F
P E B ) — AT 7 A VN Claskil SCaFRBIT 5 — B 0T
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n

I AC

kSt

AL C. ) —AT 7 AVNT—EDIRE, V—AT7 74N Cparallel ST J Oaskif U E N EIVEBIFAELIZ A
2 parallelf 3T L Otaskil LA 5 o 7o — B OF 5 NEIRGIVET,

1) “_debug_ "iE, -gA T L ar BMRESH TSI EITINSVET,
12) “#FIFEEC T, = A7 7AW paralleli 32D LA LR ES N CODHEE IS ET,
1E3) “.aE 5 C L, Y — A7 7 AN Ttaskil LA2 DL EFRESH TODEE IS ETS,

4.3.4.2 threadprivateZ# D XE1R

threadprivateZZ I AL R «m— % )L« AhL-—(Thread-Local Storage) i L THEBLSN TWET, ALyRm—H/L AR-—T 0D
PARBA 7 By MR EBR TG Vo VR —RRAELET,

IS5—Ayt—of0:

relocation truncated to fit: R_AARCH64_TLSLE_ADD_TPREL_HI12 against symbol ’varname’

ZDOTT—RRAELTSA . tradT—RO-Ktls_size={12|24|32|48}4 7" a> Fi=idclangE—R D-mfj-tls-size={12|24(32|48}4 7" =
NI, YR AT By OV AREFREL TIZE, -Kils_sized 7 L ar OFEfiL “2.2.2.5 -KA 7> 2%, -mfj-tls-sized 7> =
COFEMITY9.1.2.2.6 AN ARKBIHEA T T g "R BREEALTZEN,

4.3.4.3 OpenMPZ 045 LMD BEEI 5L

-KopenmpA7sar-&-Kparalleld 7" a3, RRHIFEE ATRE T, RRHTHEELTZS G BENEY LSO —T 13N FOIIITHIBR
SNET,

© OpenMPOESTNIZH B — 7 1%, BENIEFHLO RIS L3720 EE A,

© OpenMPDFER SCEFHEVICNEIC & oL — 713, HENESIE ORI B30 FE A,

* OpenMPOFER LT FNLE DN —T D56 LT OA—71XBENIFHb O 4L 8 A,
— OpenMPOIE R T F LD —T7 H
— OpenMPOHERIL T FNLE LD/ —7 DRI H DL —T

4.3.4.4 clangE—FRIZEITEEFSATS)DER

clangE—RTLL F DL G TA 7 TVEER T D5 AT, BRI 7 Y 2 -fopenmpZAEE L T2, BRREEA 7T a2 ~fopenmpZ:
BETTIHMER LTS E ., TO_XETATIVEI I LTl T NI EK T THIENRHVET,

« FIRRIEA 7 v afopenmpZ R EL THERS NI B FA T TV RV 755557475
« FIRRIEA 7 L a-fopenmpZfE E L THERL L= 7 17 Z 25, dlopenBi%k7e & CEIMIZA — 7 L TSNS B T4 T T

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

-+ fill

$ fcepx shraedl. ¢ -Nclang —fopenmp —shared —o |ibsample_linked. so
$ fcepx shared2. ¢ -Nclang —fopenmp —shared —o |ibsample. so -L. —Isample_linked

V74 5libsample_linked.so 3 E R > a2 ~fopenmpZ A8 EL THERS LT 5728, libsample.sofERkIREL BRERIEA 7 > a -
fopenmpZfEELE T,

- 2

§ fcepx main. ¢ -Nclang —fopenmp —o main. exe
$ fcepx shared. ¢ -Nclang —fopenmp -shared —o |ibsample. so

libsample.soZ BT A—7" 2357 17T Lmain.exe S FHRR FEA > 2L -fopenmpZFE EL THERRSIL QU S728, libsample.sofE
R L BIER A7 a0 -fopenmpa e £ L £77,

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS
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4.4 BITEAVE—D

LLVM OpenMPZ A7 FVi%, FEATHEAY B— VA2 U TOR A CREELT —IZH L ET,

OMP: type message

LUFIZLLVM OpenMP A7 ZUDEITREAY B — VTR OB R AT AL £,
OMP:

LLVM OpenMPF A7 ZVD Ay E— ThHTEERLET
type

Aye—HRIERLET, UL FOWTIhuoEsH hishvEd,

& B
Hint OpenMPIZBT 58S (e M) TT,
Info OpenMPIZBI T 1H#H T3,
Warning OpenMPIZRE§ 2445 40— T, #fmi7e=o— Tl T A, AAvE—UHASNTZHA T,
FATEMRILET,
Error OpenMPIZBH T2 EMMI7R =T — Ay E— T, KAyE—U RN NEINGAT, EIT2HELET,
System error VAT AT ABMNIR T — Ay — U T, KAy —U RIS E TR, EITE L ET,

message
Ay—UARLTT,
51

$ export OMP_STACKSIZE=1Z

$ . /a. out

OMP: Warning #80: OMP_STACKSIZE="1Z": value too large

OMP: Info #107: OMP_STACKSIZE value “9223372036854775807” will be used

OMP: Error #34: System unable to allocate necessary resources for OMP thread:
OMP: System error #11: Resource temporarily unavailable

OMP: Hint Try decreasing the value of OMP_NUM_THREADS

FEOBIIEREAEOMP_STACKSIZEIZAZ v 7Y A ZELUTEXS AT LRI E B HEAR EL-L X FoRENH—HEDE
ﬁi E#)“yt‘—“/\‘bﬁﬁ—o

C‘:}T 7
EN
) Lo

LR O FATHEERBEZEHE, LLVM OpenMPT A7 SYDEATH Ay — P OIS TEE A, FATHBREEZMOFEMIL, “2.5.1
FATHEBE B B B HALIEEN,

- FLIB_C_MESSAGE
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Fo5E HNEHR

ARETIE, CERRTRBESNIZT 7T AOFRRB I OEITIZRE W T ALESR A DI O W TERAL £,

5.1 FIEREEHR

ZZ T, CERB TR SN B T LADOFFUTI W T, ALFLR A 1T 2RI OV THHLET,

5.1.1 A4

-Nlst47" > =, -Nlst_out=filed 7> ar | -NsrcA 7> ar BLO-Nstad 7' ar 0H b7 L1 o0t ESn =546, #
FTHE BRI LT, LLFOBX T~ F 2 ILET,

5.1.1.1 HAfK
~oZ DO IR ELL FIORLET,
~ANySDOHEABK

%5“

RRICH S

Fujitsu C/C++ Version /"—= 3>  AHft

N S ATDA—Ta B LET,

A1t #

FRUT- B KeZasctimeB o cH A LET,

5.1.2 Y—RYRk
L FORRIEF 7> a ko T, V—AVANE 13828 C&E,
* -Nist[={p|t}]
V) —AYANREHE®E T 7 AV I L ET,

* -Nlst_out=file

=AY AR FHE BE T D7 7 AN EFRELET, -Nist=pt 7> as b G Ed,
* -Nsrc

V=AY AP AT HEM T DL ET,
72721, -NIstd 7> arF7-13-Nlst_out=filedr 7> ar BRI ESNIZ B G, V— AV AMITZ 7AVICH IS E T,
V=AY AN, A SN A LB L ONES I LA R R S M InE E T,

5.1.2.1 HARK
V—AYAND N FERELL FIORLET,
Y—RYZRD AR

Compilation information
Current directory : Fx Lo FUFE

Source file D Y—RITFANE
(line-no.) (optimize)

nnnnnnnn - piommmmy - Y —X

< Loop-information Start >>>
KK FWMaRBEIEIER

< Loop-information End >>>
nnnnnnnn - pi mmmmy Y —X
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T2 M V= AT 7 ANEREIIL TODT AL I R4
=R T A V—=AT7AIVE

nnnnnnnn V—ADITE S (AIEE)

0 WFLDFERFEE

/ ATV RO RS

v N—TT7ra—Y 7 XBER (AAE)
v SIMDILDF R

V=X V—2{T

<<< Loop-information Start >>>(i1:) R IR LA O~ &
AR B 18 FR(IE) TEL1% O SO F S A7 Fd A L oD R
<<< Loop-information End >>>(7%) FEMNZR A L IE DT v &

1E) -NISt=tA 7 > 2L SRR AT S ET,
5.1.2.2 Y—RYRANZEENBIER

5.1.2.21 Y—RADTES
Y ADATE B UET,

5.1.2.2.2 #iFl{EDERTREH
WHUL DR RFEFIEL, RO THAOLET,

© =TI DB LT T, A—T I ST T AR R B A IILET,
JL—7HIEISCIE, for3C, while3C, do-while3C, F7-iif-goto3C T,

s BHEHON—THIE SN HHIT TR, —BEICH DL —T RIS T AR R S A L ET,
WFHEDFRFEFITIE, Vo — 7 RIS 2 F ARG B L — T SIS O Uk T 2 E ARG RHVET,
=R BRRES

p WEHESNT=Z &R LUET, -NIst=tDIFA | I SI7-#PH O JLEE T Tl "ppe7an £7,
m WHUESNIZEBoy LSS T2 B BN AL R L E T,
s WHULE e o722 b a2 R UET,

221 WFHER BN —T TN EERLET,

IL—THIEZLUN DO XK T R REE

Wabsn =22 rmUET, (1)

W HUES IRy LSRR ST 3 HZ LA R L ET, (1F2)
WHMbS e o leZ 2 RLET,

H WFHER BN —T TIRNZEERLET,

o

(%2}

H

L) =T RS T 2R RGNS OB G AL AT FULN RGOS | WHEEATWER AN, I
FULRIRE ChH T Z LA EIRLET,

VE2) A — T IS TR BRI RS DB A T AT FH LA SR ST B EAAT EE AR, 3
B ATRE Gl T4 E AR AT REClo o 1= 5 W 7= = LA B R L 5,
51223 AVSAVEHDERRLES
BSOS T4 RIS B i AL ET,
22 DB A TAIRBIS VR o T= 2 L 2R UE T,
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5.1.2.24 JL—7oO—) (&P REM
N—T T ra—U I SERSI RS B HILET,
N—TBINT ra—Yr 7 SNIEEIE BRI <R ILET,
BADOHEIE, V—T T a7 RNl ASN oD R LET,

5.1.2.2.5 SIMDIEDRTREE
SIMDILDFE/RFE &%, IROKHETHILET,

© =TSO BT TIE, A —T ISR T AR R E AL ET,
JL—7 IS, for3C, while3C, do-while U7z iZif-goto X T,

© O —T RIS H LT TIE, —F LDV —T IO THR R FE LN ILET,
SIMDILDFIRFE 51ZiE, e — T HHESC IR DR B &b — IS LIS O U 0 FRFE 5BV E,
=T HIEXIZ T BRRES

v SIMDfbEN /=2 & RLET,
m SIMDILENT= oy L SN T DN H LR L ET,
s SIMDibEN 2o T-Z e amLET,

72 H SIMDAbL X RN — T TN LR LET,

IL—THEXLUN DX T HRFEE

SIMDIEE =2 A= L ET, (FEL)(1E3)

SIMDAbE TR 5y LE VRIS TRy DN DT LA R U ET, (1E2)(1E3)
SIMDfb.&E e o7e 2 &R LET,

H SIMDAbR} G — 7 ClanZEa R L ET,

<

3

[}

Het

L) NV — T RIS AR SN S OE A 22 ZIISIMDL RS SHIETL . SIMDEEATUVNER A,
SIMDIL [ BE T 722t BERLF T,

TE2) L—T R Sk DR REE B DS DA, 2 /AT IISIMDIL R B EL RN EHIKTL . SIMDILZATUVVER AR,
SIMDAL R RE CHHT- 7 ER ATRE CH AT E 0 o T- T B IR L F7,

1E3) L — T I SR T DR R BV EIT M O E | SIMDA B 2ME SR FEAT U L Th V' IR RS H 2
LRV ET, N —TZSIMDAL CERW BN E FAL OO AR, "s"PNERRENET DT, Fa—=2 7 OFEFHELTIZEY,
5.1.2.2.6 ML HELIFHR
-Nist=t47" > al BIRESNIG A SRl L O A — AV AMIBINSH T, 77 A~ SET,
PAT O kA s, v— 7 BALCH IS ET,
BEAFMEICBE T 51k
— Standard iteration count: N/
=T DR, NEL EDEETNFIFATL, MRTOLZITBREITTHIEEBERLET,
=TT L TIT o= L 1E R
— INTERCHANGED(nest: nest-no)
N—T RSN IR ERLET,
- nest-noix, /v —7 D FEALIZ K> TR BISNIOLV— T D AN FORSERLET,
- (nest:)id, —HALR IO EE LI TON TG A TR RIIVRNZERHIET,
— FUSED(lines: numi1,numZ,num3...)
N—TREDPITONZ LB ERLET,
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- numIDATEE S D=1, num2Ul O —T A SN2 e R L E T, AT —F RIS num 2L D1 T35 75
DN—FIZOWTE, (lines)IiZFREvER A,

— FISSION(num: N)
=T BTN B TERLET,
- MIN—T 5B ON—THERLET,
— COLLAPSED
N—TP—E SN2 EERLET,
— SOFTWARE PIPELINING(IPC: jpc, ITR: itr, MVE: mve, POL: pol)
N—=T I T =T AT FGA L ENT L ERLET,
- pdX, VIR =T RATIA= TSIV —T D T A7 4T O3 (Instructions Per Cycle) D T RIfE T,

- X, YT NI T AT IA = T N STV — T D FEA TR BRSNS 7012, B — T OISR U Td, FHERIRG
Ayt —jwd82050-i TH HENHMEERIL T,

- mvelE, VI NI =T AT TA =L TN K DN —T DR T,

- pol%. RSN ME AT Y 2= I ATV R LA R LUET,
SIT/ NS —7 0 LIZRERN—T I L= T ATV L0ME SN2 BERLE T,
ZhFh. -Kswp_policy=small4 7> =, -Kswp_policy=larged 7> aL g € L= EX I HENDE T VITY R LT,

— SIMD
SIMDILENT/=ZEAERLE T, LT OWThinTRRSNET,
- SIMD(VL: length,length]...)

SIMDILENT-ZEEE ML ET, lengthi, 1> DSIMDA 5 TR T BRSO EHE AR L £T, L—T HElS iz —
T ClengthiN B2 D54 | lengthhMEBF RSNET,

- SIMD(VL: AGNOSTIC; VL: lengtfl, length]... in 128-bit)

SVEDRI M VAL ERFTEDH AR HIZEZ T SIMDILSNI-ZEZ BERLE T, lengthiE, SVEDXI ML VAL A X%
128" h&AH72 LT, 1D DSIMDAR 3 LIRS DELANDFFR AR L ET, L—T 3 EIENI A —7 T lengths 275535
A lengthh EHEFRRIIET,

— STRIPING
N—TANTGAC L T SN e B L ET,
— MULTI-OPERATION FUNCTION
VT EBLSh I BB E S LI e BRLET,
— PATTERN MATCHING(matmul)
N—T%TA7 ZIREHL (matmul) I8 B L 7= 28 BIRL £,
— UNSWITCHING
N—T T VAL T TSN 2 E B R LET,
— FULL UNROLLING
N—TWINT om—=) SN e BRI ET,
— CLONE
b= Hiclonefil{b SN Z e mRL £ T,
— LOOP VERSIONING
N—TNR—=TVam J SN IR ERLET,
)7y FICEET B1ER
N—FzF7 )IvF
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— PREFETCH(HARD) Expected by compiler:

=T N ASNOESEINCT 7 EASNDEIH T — 2R LT, =R =7 7V 7 2y F5F| 32L& L prefetchi
AR LIRNZ AR RLET,

— B4,

N=RY =T TV7 2o F RN AT DA LIS E R UET, 22 S TRNERINZAE L 7B 53" (unknown) "L 2 7R
LET,

prefetch&i
— PREFETCH(SOFT) : N

JL—FHIIEET DT~ CDprefetchfiy 5 OIEEZ R L E T,
Fio, RERIHT T, TV 7 2o F OT7 7 AFERIZ LI, LUTF OFER Cprefetchén 5 ORI R LET,

TURAMR] N
B4 : ...

- T ATER

- SEQUENTIAL : N
N—TWNTHERSNGERICT 7 EASNAELS T —Z 2%t § bprefetchan 5 OEEkZ R LET,

-STRIDE : N
N—T N TSN vy 2DTAL P ARINE KREIRANTARTT 7B ASNDEH T —Z x5 Dprefetchin 5 O %L
ZaRLET,

- INDIRECT : N
=T WSO RIEIINCT 7 B AV ANT 7B R)SNHRST — 2%k Zprefetchfin 5 D i 2 RLET,

- SPECIFIED : N
eV BE%L_ builtin_prefetchd $8E 128 TAERR L7z prefetchin 45 OE A R L ET,

- KA

- BlBI4 N
Bi3 = & Dprefetchan 4 OEE Z2 R L E S, 7S T3 NERRIC A AR L 72 BEF11E" (unknown) " & R L £,

Zfill D FH# L (BT H1ESR
— ZFILL
filloFE b B HEN T2 eE2RLET,
— BAi4,...
Zfill D i b AN H SN2 FR S R L ET, T2 A IR EIC A s L 72 BRI (unknown) " b R AR L E97,
LY X212 B1EH
— SPILLS:
B — T I AHET DL U AZ DRl - 1 TS OIS E L O AS RS LIS RLET,
- GENERAL : SPILL NVFILL N
PRV P22 DAE ~OikkE - 17 T & O EE R LET,
- SIMD&FP : SPILL NFILL N
SIMDEFER/ NI L P 2Z D AT ~DiR3E - e Oz R LET,
- SCALABLE : SPILL NFILL NV
LRV DAL DAEY ~D Rk -7 e OMEER A RLET,
- PREDICATE : SPILL NVFILL N

TVT A= RV AZ DAY ~DiRHE 1 T A O E TR LET,
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5.1.2.3 Y—XYX+DH S
AT =RV AND H AP R RLET,
Y—RR D H I

Compilation information
Current directory : v LZ FUE
Source file D Y= TFLNE
(l'ine-no.) (optimize)

1 #include <stdio. h>
2
3 float sub(int i),
4
5 int main() {
6 int i,
1 float a[1000];
8
9 p 2v for(i =0; i <1000; i++) {
10 p v alil = i;
1 p 2v }
12
13 printf (“%I1f¥n”, a[l0]);
14
15 i =0;
16 s _loop:
17 s if(i <1000) {
18 goto _next:
19 }
20 s alil = i;
21 s i++;
22 s goto _loop;
23 s _next:
24
25 printf (“%I1f¥n”, a[l0]);
26
271 s s for(i =0; i <1000; i++) {
28 s s ali] = sub(i);
29 s s }
30
31 f for(i =0; i <2; i++) |
32 f ali] = sub(i);
33 f }
34
35 printf ("%I1f¥n”, a[0]);
36 return 0;
37 }
38
39 float sub(int j) {
40 return (float) j;
41 }

ZOBITIE, LLFOZERDIET,

— 9T HOforxic Lo —7 B FbES L ELT,

— 91T HDforxic kb —7SIMDIEEVEL T2,

— HTHOfrXUTEENLINT ru—Y 7S EL,

— 1617 B/>5231T B £TOif-goto 2 &b/ —71ESIMDIbE FHA TLE,
— 21T HOfor Uz L — 71 35S EH A TLIZ,

— 27T HOforZ LB/ —7 1 ESIMDIbES /A TLT,
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— BUTHOfrUZEENS IR T NT ra—Ur VENELE,
Y—RY RO F14512

Compilation information
Current directory | Fr L2 FUE
Source file L Y=RIFLINE
(l'ine—-no.) (optimize)
#include <stdio. h>

float sub(int i),
int main() {

int i;
float a[10000];

0 ~Nd o Ol W N —

< Loop-information Start >>>
<< [PARALLELIZATION]
LKL Standard iteration count: 1000
<< [OPTIMIZATION]
<K SIMD (VL: 16)
<K SOFTWARE PIPELINING (IPC: 3.00, ITR: 80, MVE: 5, POL: S)
< Loop-information End >>>
9 pp 2v for(i =0; i <10000; i++) {

10 p 2v alil = i;

1M1 p )

12

13 printf ("%I1f¥n”, al0]);
14

15 i =0;

16 s _loop:

17 s if(i < 10000) {

18 goto _next:

19 }

20 s alil = i,

21 s i++;

22 s goto _loop;

23 s _next:

24

25 printf ("%I1f¥n”, al[0]);
26

< Loop-information Start >>>

<< [PARALLELIZATION]

<K Standard iteration count: 1000

<< [OPTIMIZATION]

<K SIMD (VL: 16)

LKL SOFTWARE PIPELINING(IPC: 3.00, ITR: 80, MVE: 5 POL: S)
< Loop-information End >>>

27 pp % for(i =0; i < 10000; i++) {
28  pi v ali] = sub(i);

29 }

30

< Loop-information Start >>>

<< [PARALLELIZATION]

LKL Standard iteration count: 1000
<< [OPTIMIZATION]

<K SIMD (VL: 8)

< Loop-information End >>>

31 s v for(i =0; i <8; i+ |
32 p v alil = i;

33 p v}

34

35 printf ("%I1¥n”, a[0]);
36 return 0;
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37 ]

38
39 float sub(int j) {
40 return (float) j;

41 }
Total prefetch num: 0

ZOBITIE, LT DOZEN DN ET,

— 9TH DOforsTiz kb —7 1%, MU AY1000[E B LS4 WWFHESET,
— HUTHOfr U LDV —T 1%, VTN 2T RATFA= TENELT,

— YT HOfor3Uc L AN —T RIS ELTZ,

— 9T B Dforxtic kB —7BSIMDILESNELTZ,

— HTHOfrUTEENLINT = T INEL,

— 1647 H. 1747 H. 2017 H . 2147 H. 2217 A, 2317 H O34, SIMDIbSh FHATLIZ,
— 2747 HOfor Uz LD —7 1%, MK UEAY1000[E1LL EoB4E | WFbsivET,
— 2THOfrSUZ LA —T 1L, Y IR T AT I = T SELTE,

— 2T H OforsCiz Lo —7 R sk s ivEL T,

— 2717 B Ofor3ic B/ —7"H3SIMDIbE S EL TS,

— 281TH OBEIFH LA TA v BEHSILEL,

— 3UTHOfor sz LD —7 1%, K UEAY1000EILL oA WEFbSivET,
— 3UTHOfor3c LB —7 MSIMDibLS L ELT=,

— 32THOXIWFNLFTRE T L= FH LS ERF A TL,

— 3HTHODOIWSHEFTRE T LIS LS ERF A TLT,

5.1.2.4 FHERIFER(V/—RAVRANDFESEIR

FHRRIEA 2 a2 -Nlst=p, -Nlst=t F7=i% -Nsrc TH ) S ARG R (G bE )L, LT DL —ATIELL 1S W&
BHVET,

© AVTAVRBNM TGS BB LOENMETIA L T BEHSIVZGITN L > TRARD FREMNHV ET, ZDX57r —ATiT,
UTFOINCH SN RS HYET,

— 12D ITH LT BRORELAY =R S5,

— RN R (B L ) S RO O BEIRO R b Ay B — U R IS hb,
— ARSI BB LS B N S,

Fle, A TAVBBESNIZBIECTIL, prefetch#i T RIS THI IEnE7,

* SIMDfL, HERESUL, A —T G, V—T 0 E e ERE R L IE R E L TH ISkl ks, 1-o0/0— 7135 L CHE0E
SNDT—AThH, LTI SHDATREMERS BV £,

— E KT AR AT D,
— AR R R )L R O R OB A E— ORI NSNS,

¢ =TT AT U T B (DRI AL IS G DN —T LRSI LR G BON— T E AL ET 0, E OO/ —
T DILNT N OFRIFREGE LAY E—U B ASNET, F72, ATE ST DB LR H SN RN E R e £,

© YT ONL—TZRIR LI & HEL— 7 O3 b WD O g b iE s H 1S b 2 82720 &3, hamfbiE®ae il
T2V —T X RTREZRBRY | [A—ATICRER 2 2 L3l T s,

* S Egoto ST TRERRS LDV — 7 CIEREMIZ B LI S T D SHVER A, AT SIS 2R Ll T2 FTREMEAS DD 97,
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o BERIREA~ > -Karray_private 7= 135 LR < F-array_private, first_private, last_private(ZJy. A EREFHESIL—7 2
BHEE, A ATIN—THA LT DIENRBHVET, FHRRIE R G b ) I L O b AY B —U 08 ZDAERIL— 1KLL T
HASNAZERHVET,

5.1.3 HMiFEAvtE—
WHIE A =1, WHHE CERD T2 RA, 380S0k B I O E{b SN =05 R~ L E T,

-Koptmsg=24-"7">a % -Kparallel4 7" 2 LRIFHZIE ETHZE T, WAL AY B — VAT —IZ M )T HZENTEET, LTI,
OBl RLET,

5L Ay E— D H A4l

Parallelization messages
jwd5001p-i “ Y—X ZF 7 NE", line nl: IL—THIMEH i DI—TEHIMELELT=,
wd6001s-i " Y—X Z71/LE", line nl: IL—TEIHEL i DI—FTESIMDIELEL,
wd82020-i " Y—X T FA/NE", line nl: COI—TEREBMSEITIL—TToO—) G LELT.
wdb122p-i " Y—=X 774 NE", line n2. W—TRIZEBBHHIEDOFIF & SEHFE LAFEELET,

5.1.4 #&t1HER
LFOAT v aickoT V= AT 7 ANV OREHERE 52N TEET,
* -Nlst[={p|t}]
V=AY ALEREHERE T 7AW I L ET,
* -Nlst_out=file
=AY AR FHE R E T D7 7 AN EFRRELET, -Nist=pt 7> as b G Ed,
* -Nsta
AT E AR LE N L ET
72721, -NIstd 7> ar F13-Nlst_out=filed 7> ar BRI ESNIZ B A FeHERIT7 7 A Vi SN ET,
FERHERTIX AR T hd LBEA 7L a2 2 ML ET,
S OO b A7 Y 2 N3 IS QO ET,

5.1.4.1 HAHhHzK
FatE o XA L FIORLET,
FEHEROE AR

Statistics information
Option information
Profile file CBRETOT N T FAINTIEESNS T3 D—& ()
Environment variable : FRAFA 7> 3 2 REFDREZFH TIEES NS T3 D—F (GF)
Command |ine options : BRI V> RTHEShAEF T3 D—&
Effective options BRI o REIEEES T3 D—E

) A7 v aid e —NEGE - NEHOIEF T, UTICEED THAISHET,
LUF o4 Profile filefT35 J O'Environment variablef TidH & v Ew A,
© FEREET BT AV T 7 ANVDBFIELIR WG A BLX OB a7 AV 7 7 A VDT 7 AN A ZH0DEE
o BHIRIEA 7 v a BRE O BREEAEBDAFIEL RN

5.1.4.2 HAREHNDA T a
FEHH I, Bl LB EA T ar A ARG LU TOONET,
dREEA T > a7 ST Y Rt &sa T,
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HARRNDA T ar

—# / —##t / -A- / -Anamel (tokens)] / -B{dynamic|static} / -C / -Dnamel=tokensl / -E / -H / -1dir / -Ldir / -
Nist_out=file / -P / =S / -Uname / Wtool, argli[, arg2l... / -Yitem dir / N / —¢ / {-help|—help} / —lname / o
pathname / -shared

5.1.4.3 IVNASHERLTHE AT AT Lay
LUFOFTvarid, av _ATRRRUIZNA T IEShvET,
U PSATPRIRTEREICONTIE, “2.2.25 -KF 7L a2 BHHL<TEEN,
+ -Kfast
+ -Knoprefetch

+ -Kvisimpact

5.2 EITHREER

ZITHL CEBTRRENTT 0l T LD FETIZBWT, AL RN T RICONTHALET,

5.2.1 RFgAvtE—o
IR NEATRHIH 1 T2 Ay =V OOV T, BLFO~=aT7 V& BHALTIZSN,
© CJWeTINBIAED AV BT DN TIL, “Fortran/CIC++FEA TR Ay & — " B B AL TS,

© BB DETRAY E—TIZONTUL, VAT LD =a T N EBHATEE,

5.2.2 FL—R/\wH1EHR

BRBIZSHFLIB_C_MESSAGEIZNO_MESSAGEANEFSIL TRV, F/21, -NRtrapA 7 L a B ESN CODIEAICIE, =7 —
FITEBABF RO LRI — ANy 7 T oFE R T — ~H U ET, ZOBEERIZED , mainBiE b7 =254 L7 s I 4
BN ETOMHUREREMDZENTEET,

=27y T IERIL AF—NT 7 RSN b — 7 SRR SN TV DT Sy 7 E I L £, Bl th hanie
WEE | BREIASFLIB_TRACEBACK_MEM_SIZE Tt — 7 HEBO RESEZZMEELD R E T D LTIV NSNS ERHVET, 72
B, b7 HEEO R ENRK TRERSEETE WA, 2WiAYy—jwel6ssi-indtE HsE T, OB KAy E— 13T — 4L
B &7 B AYE—U BN SNDIEF BN IEL WS A B3HET,
BREEAHLFLIB_C_MESSAGERXUFLIB_TRACEBACK_MEM_SIZEDFEMMIZDUWNTIE, “2.5.1 FATHIFERIE A 2 BHALIZE N,
-NRtrap4 7" > a2 ORI OV T, “2.2.2.6 -NA T Va7 Z B sa{72E0,

R =2y 7SO EERIC DWW T, “Fortranffi i B85 | £ 2 BHEALIZE0,
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= =IZF
Fo6E FEMH
KE T AR CIEE L S T ERE. 551 00S TR 7R — MR U CRBIL £,
R, ARETIT PO E L AEHLET,

o MR FEIREL)IE, T A E T HAGE O, V7 7V R LUSCTFE G O B (Kihal B) I 3T LU kel 5 O
LET,

© IERRIRRE B ok an ()T, OB ICHERIRRE B DERNHDLIEERLET,
< BIRATEERE R, “ROWVT DY LRTE XL CWBIEAEIRE, Blx DITICFERLET,
© AW FREZRFL BT T opl TRLE T, LIZA-> T, {ophid, FHEINE S fIRE R A A TWDZEERLET,

6.1 RUMERTHIRLI-SELE

6.1.1 long long®!
signed char, short int, intds X WNong int4-> D BT EFEHIIZAN 2 T, long long intR A3 B NS TWET,
BEFE
BHERER:
- FER LR EGE R REiEopt
- RAEHERRE 7R LR B opt
- FrER L EGE REEEREEopt
- REEERERE 5 LR Eopt
FELGLEER:

ISR i bl

- u

- U
RREZESZ

- BB R
RiGRES:

LLF oW
-
- L
ERRFR A

BHEH DT, ROWTOIHTEOMERITEHAAOMELET
EREELZLOLI0ES

- int

long int

- unsigned long int

long long int

- unsigned long long int
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BEELGLOSHEHFEIT16EH:

- int

- unsigned int

- long int

- unsigned long int

- long long int

- unsigned long long int
XFuFEFUAEREFRELTHUES:

- unsigned int

- unsigned long int

- unsigned long long int
XFIFERFLAEEFREL TS E:

- long int

- unsigned long int

- long long int

- unsigned long long int
XFuFEEFU BEUXFIFEIILOBMAN M ERELLTHUGSE:

- unsigned long int

- unsigned long long int
XFIFEIFEL BEUXFIFEELOmAMERELLTRHESE:

- long long int

- unsigned long long int

BEEFLLTOHIK

BUIFRE - OF WL, LLTOMOWTNNIDIZE L CORITIURR0ER A, 1D BIZ20LL EOMDRHAYE AL, 2~ TK
o TWET, AR E FIXEARIER TRRARL THEL, F 300 ESHE FLREL GER 228 TEE T,

— long long, signed long long, long long int, signed long long int
— unsigned long long, unsigned long long int

Eapuy]

long long int I1i=10LL;
unsigned long long int ulli=10ULL;

6.1.2 pragmaiE®
pragmatg 5L, R ~OEEE R RLET,
Bk

#pragma ident XF 51T )L AT

XFEINTINRNOXLTHNE AT P2 7 0s T O FITEREL I H2 %, BRI/ RLE T, 24U, #identig &
U ERZ R O#fpragmals 5 C9, —f%IZ, A7 V=l b7 as T AR — Vg  FEERE AN 27-0CR AL ET,

#pragma weak 83| F 24T
BT HTA— TNV ELTERT HIEE AFLRIHE RLET,
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#pragma weak 7l F1=385F2 RIT

AN T-LETRB T2 RICER L OBIZ RO 4 — 7 - RV EL TERTHIEE WHLRICHR R LET,
#pragma unknown_control_flow (3831 F D i 1\) 24T

LREDTEROFHLIELE T, R THRESIVZ BB R TR CERW RN AR T > &% BRI/ RLE T,
#pragma redefine_extname <|BBE%% > <FBEHA> KT

F7 V=27 ma—RORO<IAREEA > THLIMI S A 2T N TR > ICE SR D b2 WELRITHRLET,

6.1.3 identi§ 5
identf§ 1%, C7 BT MIEREMINTHZ LA RLET,
R
#ident 3XF 5 T3V BAT

FBELI-SCFHNTINANT T a5 50 commentz 7S aL " IZ@ENVET, “.commenttZyau L, 7 ur S L0HE
ITRHC BRI e —T o snipnkerva 9,

#ident BIALEZF 4] ofT

P E LRI A8 @ 5 DT F AR U TS L, BIfE~7ud L CEREL TODERRBI 1T, £ OE#Z O VT &
ZHNFET, BERZHLOTXTO#dentiFF 1L, AIOERE—H LT U0 EE A,

6.1.4 assert{g®
assertfg g, LT 4 — M EERL, T arBaE T LT 4 — MBI A A R R L E T,
Bk
#assert #AF 7H—a B EFopt RIT

#assertfg HIH<FHIN T BTV T4 — M THDHEERLET, Fo, LT 47— ML T —a A7 E OB -0
UNTH—2a FATHOHLERLET,

#assertfg o id, 7L T4 — M EEREL, T —Tal FaE 7L T 4 — BT £,
AT D DR\ assertfi 1%, i d#unassertfg S A ik L CWAEZAETHERI T,
#HEEROEHBITF

#IHA RO KD F1X. #assertfs 5 CHRELI- T LT 4 — M L7 —Sa b FANCENE NS LT, 7Y —a mhan
TV T 4= I BEEM T LN TODIGATEITLIERD, ZOMOEGA ., 08720 E T, FilZ X, #system(unix)lZ1 T,

UTFOTHh—ra i, B RICE> THOENUD ERSIN CNETBEERT —a),

- #assert system(unix)

ESuNtll

#tassert langlevel (ansi)
#tassert langlevel (sysv)

RO, VT o —RMalanglevel L, T — T ar T ajansitsysva LT 4 — MG IS BIEATT ET,

#assert float

EROESE. VT —Mifloatz ERLET, TV —TarFaiERbER A,

6.1.5 unassertfg§
unassertis 1%, LT A — G ET— S ar A O BT AR T I e AR R LU ET,
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=1
#unassert @A F 7H— a3 iEE Fopt T

TH =T arFaI O BRI Z B L E 9, kBTN T Y —al A5 8 )R Hunassertf g & 1d, 7L T 47— D
T ar FA)O BT AT R THRVIELET,

FELISEBIA-D T LT 4 — b TRV A #unassertfs S ER SN E9, F7z. BB QW T — a2 ajade
L7256, #unassertfg o L MRS E T,
6.1.6 HoMLHEBRSIN=-T/OA

HEMUOERSINTZ~ (LI, BEE R~ 7O ET)OWLO0NE, FIRRIEA 7S at -std=/evelD 5 E I C TENE DY ET,
PIFOFIC, BEEFR~IZuDEzE —fHmRLET, T X TCOMER~ /2 TR T 5720120, FIREA 7Y a-ERB L O-dMETR EL

TLIZEY,

6.1 BIEREEA T3y -std=level DIEE SIS L TEAEL T EREEE IO

A+ FIERBEA TS 3> -std=levelITHEE SN EELHDL AL
c89 gnu89 c99 gnu99 cl1 gnull
__ STDC_NO_ATOMICS__ - - 1
__STDC_NO_THREADS__ - - 1
__STDC_VERSION__ - 199901L 201112L
__STRICT_ANSI__ 1 - 1 - 1 -
linux - 1 - 1 -
unix - 1 - 1 -
- EFRRL
#6.2 BN EILLAVEEEY YO
A F &
_LP64 1
_OPENMP (1) 201107
_REENTRANT (1£2) 1
__ARM_ARCH 8
__ASSEMBLER__ (113) 1
__DATE__ IR B £F (asctime B D)
__ELF__ 1
__EXCEPTIONS (i:4) 1

__FCC_major__

ALNRAT DA ==V a F s

__FCC_minor__

LA TDAF ==V arF e

__FCC_patchlevel __

AT DR F L LVEE

__FCC_version__ L RATDN— D H T T
_FILE__ V=T 7 A4

_ FUJITSU 1

__GNUC__ 6

__GNUC_MINOR__ 1

__GNUC_PATCHLEVEL__ 0

_LINE__ V=R FANDITRE
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Al B

_LP64__ 1
__MT__ (i%5) 1
__OPTIMIZE__ (i%6) 1

1(7E7)
__PIC__

2 (118)
_ PRAGMA_REDEFINE_EXTNAME 1
__PTRDIFF_TYPE__ long int

1 (£9)
__SIGNED_CHARS__

- (£10)
__SIZE_TYPE__ long unsigned int
__STDC__ 1
__ STDC_HOSTED__ 1
__TIME__ TR (asctime 5 D JER)
__USER_LABEL_PREFIX__ 78 35|
_ WCHAR_TYPE__ int (1£11)
__aarch64__ 1
__linux 1
__linux__ 1
] 1(7E7)
—Pe— 2 (118)
__unix 1
_unix__ 1
- EERL

1) BHERIEA 7S a2 -Kopenmp E7-i%-fopenmp A 2 ¢

12) FIRREEA 7 Y 3 -mtE izl E-pthread 5 2 IF

1E3) FHEREEA 7S 3 -x assembler-with-cpp B 2hIE . E7TAVIATIT 7 AND YT 497 AW SORE
4) BIRRMEA—"Y 2 -Nexceptions 7= 1 -fexceptions A )

E5) BIARIEA 7 L o -mta 2

11:6) FHERERA 7 L a0 -01LL A 2R

TET) BIRREEA 7 Y a3 fpic k7= 1 -fpie 2R

118) BHEREA 7 L 5L APICET- 1 Z-fPIEA 2

1£9) FAR KA~ = -fsigned-char A ik

1:10) FHFR KA~ a2 -funsigned-char & ) ik

H11) clangE—REER /D728, clangT—R DA 7 V7 hEFEA L TWAGAICE KL 2 WENEEL T 5 ATREMERHV ET,

6.2 EFELEERD Y HR—NIK;

ARABLRA T, FREOBMEE R —FLTET,
.+ C89HIk
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+ CO9Hik&
« CL11Hik&

6.2.1 CORBDEEHLE

T AR IZEBITDCIUTAED YR — MR OV T L F9,

AABLATIE, LFOIHA N R—FENTOERA,
BRIEE FHROEIEMHF) X staticd FE

BLAE S TN OTRUE AU AR (restrictZz <) B X Ostaticd ol 13, k=T —|

#pragma STDCF54'<
#pragma STDC7" 77 LR —hL TOER A,
B FI)TIIVETARXFINITIILDOXFIES

TR0ET,

B G ST HAISC R T I VAR CFIN T I OILFHRER TR — L T ER A,

CORME Tl HMi LTI TINETAR LTI T TN O L FHFER DFIRREFEG TITh ., £ D%, FIFRE M7 TmbstowcsiZ
Lo T TF A NEODBTAR SLFFNA~EHI T D EEILT b\ifﬁﬁi\ ZAIVIEETE @/—x7"n7“5¢\®f~—§7t“)?4ﬁéfi

IO TT, C8UHM TIXZ DV FIZ=F— T, C1UHETIT.
FHIMRICHEEERE A b DL TRb L ET,

FRNMRIIRE

B/ NICRERBE RO (fenv. h)IZ VAR — L TWVER A,
_Imaginary

IR € 7-_Imaginary (3R —RL T ER A,

6.2.2 C113REB D EEHLH

BT HILFFNONT A DEIEE F OB A, TN TOX

RIS BT HCLUTRED R — MEBUI L F DL T,
6.3 CL1{EHD Y R—MRR

Language Features

H—

_Alignas, _Alignof, max_align_t, stdalign.h

_Atomic, stdatomic. h

O (iE)

_Generic

_Noreturn, stdnoreturn.h

_Static_assert

_Thread_local

Anonymous struct and union

Typedef redefinition

New macros in float.h

Macros for Complex values

Unicode strings

OlO]OlO[O|OlO[0O]0O

O :¥AR—F
X R HR—h

1) -Nclang4 7L as S E WG AR —hLE9, -Nnoclangd 7> al 238 @it G413, BEE

EFRLET,
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B7E EESLUtrad/clangBiE&ICH L IEEIE

ARE T, 70l T LEERLT—R(tradlclang) N B B4 7V =/ 7l T kAT AL A OEEFEEAHALET,

7.1 HEERBOEERaATUFELEA TSI
Fortran, CS3&. BLOCHEREDOTIRa~ U RITIL, 7oA RATERAT AT L 7 A TO2RHENHVE T, SHIZ, 717 T L0MPI
FATIVERFL TODENEINIZEY, FTROIITHENTET,

PABEDFHICIL, 7022y A ZOFIRT < R(MPIZA 7 VORI AR L) 2 HWET, MPIZA T FURRAT AT 20 475K HT 5
LA, TRIEWEIRRa~ U RE A2 TES D,

TRYSLEE MPIZA T3 O FI A HYBRAVINAT FATATAVINAS

2L frtpx frt

Fortran
HY mpifrtpx mpifrt
7L fcepx fce

CEib
HY mpifccpx mpifcc

o 72l FCCpx FCC
CH+5if

&Y mpiFCCpx mpiFCC

Fortran, CE &5 trad®—R, CE3E clang®—R, C++5 35 trad®—F, BLUC++F35E clang®—RDOA 7 V= /b al I LA G
B TRATHIENTEET,

F T2 T as T AOMERIZL S L, FEARHIEHTERWEIRRa v RBBVET, A7 PV x/hTmr T A0 M Ed L, fEEREC
R ARER v RBI WAL T ald, “RT11FT Do/ ar S O A SRS T T AR~ NIWET S 2 "%
SR TLIZEWN, FIRRa~< Y REA T v ar ML, & SEOM AT EE2SHLTIZEN,

RILVATOIHNTOTSLDME S LIEERICHERT HMRAV /AL T3

#EETHAIooNTOTS A
C++ clang
c ¢ | ce |Crm|crmmsg| CONRR BRITURERAL T Ay
= > — e —- B
Fortran | 4 clang rad |[Z173Y| F3VIS
[Zlibc+ | libstdc++{#
+HEH A
frtpx
7L Foid
fcepx --linkfortran
O O — — — -
frtpx -Ncoarray
HY Eel=S
fcepx --linkcoarray
frtpx
7L Fei
fcepx -Nclang --linkfortran
O - O - - -

frtpx -Ncoarray
&Y EfalEN
fcepx -Nclang --linkcoarray

frtpx --linkstl=libfjc++
O — — @) — — 7L Eele
FCCpx --linkfortran
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#WEIBAIToH/NTOTI L

C++ clang
c c | o [cromE[crrmEsy f\ggfﬁf ROV R EBAS T Ay
= > — e - B
Fortran | 4 clang trad |[Z173Y| F3VIS
[Zlibc+ | libstde++{E
+HEFA 53]
frtpx --linkstl=libfjc++ -Ncoarray
»HY ElEs
FCCpx --linkcoarray
frtpx --linkstl=libc++
oL EJ/l=S
o FCCpx -Nclang --linkfortran -stdlib=libc++
frtpx --linkstl=libc++ -Ncoarray
»HY E/elp
o FCCpx -Nclang -stdlib=libc++ --linkcoarray
frtpx --linkstl=libstdc++
7L /el
o FCCpx -Nclang --linkfortran
frtpx --linkstl=libstdc++ -Ncoarray
Y EelEe
FCCpx -Nclang --linkcoarray
— O O - - — - fcepx -Nclang
- O - O - - — FCCpx
o @) — FCCpx -Nclang
- O FCCpx -Nclang -stdlib=libstdc++
- - O O - - — FCCpx
o O — FCCpx -Nclang
- O FCCpx -Nclang -stdlib=libstdc++
o - FCCpx -Nclang -stdlib=libc++
(« El” Zjﬁﬁ)
_ _ _ O —_
B - EATEERA,
(“H27 )
frtpx
L /el
fcepx -Nclang --linkfortran
O O O - — -
frtpx -Ncoarray
»HY ES/elp
fcepx -Nclang --linkcoarray
frtpx --linkstl=libfjc++
L EfalEN
FCCpx --linkfortran
®) O - ©) - -
frtpx --linkstl=libfjc++ -Ncoarray
Y Ejele
FCCpx --linkcoarray
frtpx --linkstl=libc++
O O - - O — 7L Eelis
FCCpx -Nclang --linkfortran -stdlib=libc++
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#WEIBAIToH/NTOTI L

C++ clang
c ¢ | ce [Crm|cramsg| CONRR BRITUREREL T Ay
= > — e - B
Fortran | 4 clang trad |[Z173Y| F3VIS
[Zlibc+ | libstde++{E
+HEFA 53]
frtpx --linkstl=libc++ -Ncoarray
Y ElEs
FCCpx -Nclang -stdlib=libc++ --linkcoarray
frtpx --linkstl=libstdc++
oL el
o FCCpx -Nclang --linkfortran
frtpx --linkstl=libstdc++ -Ncoarray
»HY ElEe
FCCpx -Nclang --linkcoarray
frtpx --linkstl=libfjc++
7L EfalEN
FCCpx --linkfortran
®) - O ©) - -
frtpx --linkstl=libfjc++ -Ncoarray
Y EelEe
FCCpx --linkcoarray
frtpx --linkstl=libc++
7L Ejal s
o FCCpx -Nclang --linkfortran -stdlib=libc++
frtpx --linkstl=libc++ -Ncoarray
&Y Ejele
FCCpx -Nclang -stdlib=libc++ --linkcoarray
O - O -
frtpx --linkstl=libstdc++
7L el s
o FCCpx -Nclang --linkfortran
frtpx --linkstl=libstdc++ -Ncoarray
&Y E/el=S
FCCpx -Nclang --linkcoarray
frtpx --linkstl=libc++
i~y ElEs
FCCpx -Nclang --linkfortran -stdlib=libc++
(“‘E\El»;/ijﬁﬁ)
O _
frtpx --linkstl=libc++ -Ncoarray
© - - © ESIE:
&Y -
FCCpx -Nclang -stdlib=libc++ --linkcoarray
QRGNS 315
B o BL | EATEEE A,
0 (“VE2" 5 )
_ @) @) O - - - FCCpx
O — FCCpx -Nclang -stdlib=libc++
- O FCCpx -Nclang -stdlib=libstdc++
- FCCpx -Nclang -stdlib=libc++
- O — @) ©) — (“VE1” B E)
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C++ clang
) c ¢ | ce [Crm|cramsg| CONRR BRITUREREL T Ay
= > — e - B
orran | rad clang trad |[Z173Y| F3VIS
[Zlibc+ | libstde++{E
+HEFA 53]
B o HOTEEEA,
(“H27 )
o _ FCCpx -Nclang -stdlib=libc++
5 5 (Vi1 B 1R)
B o HOTEREEA,
(“H27 )
frtpx --linkstl=libfjc++
7L el
o o o o FCCpx --linkfortran
frtpx --linkstl=libfjc++ -Ncoarray
HY Foid
FCCpx --linkcoarray
frtpx --linkstl=libc++
oL el
o FCCpx -Nclang --linkfortran -stdlib=libc++
frtpx --linkstl=libc++ -Ncoarray
»Y ElEs
FCCpx -Nclang -stdlib=libc++ --linkcoarray
O O O -
frtpx --linkstl=libstdc++
L /el
o FCCpx -Nclang --linkfortran
frtpx --linkstl=libstdc++ -Ncoarray
Y EJt
FCCpx -Nclang --linkcoarray
frtpx --linkstl=libc++
FiZ
2L | FCCpx -Nelang --linkfortran -stdlib=libc++
O . (L)
o o _ o frtpx --linkstl=libc++ -Ncoarray
By E/el=S
FCCpx -Nclang -stdlib=libc++ --linkcoarray
(“UE1" B 1)
B o BL | A TEREA,
H (“H27 B
frtpx --linkstl=libc++
AL E/el=S
FCCpx -Nclang --linkfortran -stdlib=libc++
(“TE1" B 1)
O - O O O - - -
frtpx --linkstl=libc++ -Ncoarray
- Flx
FCCpx -Nclang -stdlib=libc++ --linkcoarray
(“?j‘:l” é/sﬁﬁ)
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#WEIBAIToH/NTOTI L

C++ clang

C C C++ C++1Z4E | C++IE#ESA
Fortran | 4 clang trad |[Z173Y| F3VIS
[Zlibc+ | libstdc++45E
+HEFA 5|

COARR

AYHEEE BERa<URERBA Ty

BL | EATEREA,

- ® — | i em

FCCpx -Nclang -stdlib=libc++
(“El”i}ﬁﬁ)

A CEEEA,

(“‘212” 5/2%,%..6\)

frtpx --linkstl=libc++

Eel=S

FCCpx -Nclang --linkfortran -stdlib=libc++
(L BR)

7oL

frtpx --linkstl=libc++ -Ncoarray
O O O O EJSlES

»Y FCCpx -Nclang -stdlib=libc++ --linkcoarray

(“VTELBIR)

2L | A TEEEA,

N © oo | (T2 )

7.1.1 C++ trad E—K&C+H+ clang®—R DA Tz HMNES

C++tradE— RN TIERRL AT ¥ =/ b0y T AECH clangE—R CIERRL e A7 ¥ =/ N ar 7 ADRER I IE, FIRRRECAE HL 72
CH+HEWETA T INKTFLET,

C++ tradE—F C++ clang®—FK BIRRa< R EBA T3y
CH++IZHET A7 Z V| Zlibc++{# H FCCpx -Nclang -stdlib=libc++
(“73\51752/3%)

(libc++fdE D 72 - -
CH+HEHET A7 ZV I Zlibstde++{5 F EATEER AL
(“1E2° B )

F1
T ORMZT XT3 5E . ERTEITRDFTREMEN DY . BFRFECEEE A,
1. C++tradT—RTIERRLIZA TV =/ s T hk, CH+clangT—R TR LT-A 7 V=7 b T, BRI DAL #7 = — 2% FFo,
2. FAFLOBB DB E I EIREN 7 7 A T D,
2
C++ clangE—RMEH T HC++HEHET A7 FU DT 7 4 /L MNlibstde++TJ,
FEASEBITIE, A7V MEKFFIZ-stdlib=libc++A4 7S a R EL . CHHEHET A7 TV IClibc++A L TEEWN,

7.1.2 C++ clangE—FREX DA T/ MEE

C++ clangE—R TIERR LA T V= 7 m sl Z AR L OFE A P IE, BRI A L7 CHHZERET A 7 IVITHRAF L £,

PIEREFICEFAL=C++iRES1T3Y) R ERELF T ay

libc++ libc++ FCCpx -Nclang -stdlib=libc++
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FIEREFICERAL-C++EES (T3 MR EREBEF T ay

libc++ libstdc++ mATEETA,

libstdc++ libstdc++ FCCpx -Nclang -stdlib=libstdc++
(728, -stdlib=libstdc++4"7 > a3 T 7 4 /LMD TEWE T HE

7.1.3 MPIZ7 oz 0y S LEE®DOTO7745F A
WEAFZLL T OA T ar b iBELTLIEEN,

« fripxa v R TRG T 5% 6 -Ifjprofmpid~ v ar

* feepxFEIIFCCpxa v R TREG 3586 1 -Ifjprofmpif4—~ T =

7.1.4 -fltoA T aVvEIRELTYER Lf=clangE—F DA TP+

“-Nclang -flto” 47" > ar R EL THERRLIZA4 7 V27 M, LLVMINER Tt S A KGR E DA 7 Y =/ b Bp B )72 b7
clangE—RCLMFEA TEEE A,

SEEMAE A TNclang -flto” 47 ab #HEEL CTERRL 7247 V=7 b G He A 1T, #EA T “-Nclang -flto” 47> 2 EL T
IEEW,

7.2 CH+EELDEEE

LU O RITERL TS,

¢ CHTRIRINZEENOCEFH TR SN FABAMF O 754 CHHIlT, OISO BERAECEFH~DV L —UHE
(extern"C")fFETHEE TOLERHVET,

© CEB TSN OCH+ TR SN BBA MO 56 CHHIl T, OIS ND B ECEFE~DV L r—UHE
(extern"C")FETEHE TOMLERHVET,

© CERE~OVr—UHRTE (extern" CY & CTE S SN O 5 5B L OMERMEIL, CEFE TSN QAR E TE T,
LTI L O E RLET,
i1 C++D T OIS LICRMIZHIHEETIHES

C++70%'5 L cplusmain.cc

#include <iostream>

extern “C” {
void cfunc(short int);
int cpfunc (int);

]

int cpfunc(int i) {
std::cout << “C++: cpfunc called, i=" << i << std::endl;
return i;

int main() {
std::cout << “C++ main()” << std::endl
cfunc (10) ;
return 0;

}

c7/n4'54: csub.c

#include <stdio.h>

int cpfunc(int);
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void cfunc(short int si) {
printf (“C:  cfunc called, si=%d¥n”, si);
cpfunc (si) ;

}

R

§ fcepx —c csub.c
$ FCCpx csub.o cplusmain. cc

=17

$ . /a.out
LS

C++ main()

C:  cfunc called, si=10
C++: cpfunc called, i=10

B12: CEFEEDT OIS LIZRYIZHIHEETIHES
C++70%'5.,: cplussub.cc

#include <iostream>

extern "C” {
void cfunc(short int);
int ecpfunc(int);

]

int cpfunc(int i) {
std::cout << “C++: cpfunc called, i=" << i << std::endl;
cfunc (i) ;
return i;

}

c7O%'5.L: cmain.c

#include <stdio.h>
int cpfunc(int);

int main() {
printf (“C main()¥n”);
cpfunc (10) ;
return 0;

}

void cfunc(short int si) {
printf (“C:  cfunc called, si=l%d¥n”, si);
]

B
é@

§ fcepx —c cmain. ¢
$ FCCpx cmain.o cplussub. cc

M
pury
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R

C main()
C++: cpfunc called, =10
C:  cfunc called, si=10

7.3 Fortrané DS

LUF O pUER L TLIZEN,

- ONTHIEE PSS 7 07T LNCE FE TRl SNA TG, T OBIA IIMAIN _ F721dmain T iud7an 8 A, FEC VT,
“Fortranfli F 5| &7 &2 BHA<LTZEW,

© ROLEITIE, EATRRE T 1/ 7 AOE IR fEIZFortran D1 Jf 2 — R B3R E S E T, Fortrand i Ji 2 — R OFERIC DUV T,
“Fortranfi 1 51 2 5t A< TEE0,

— BONCHIEZ S 7 0T A0 Fortran CRLR SV TVB A
o FE X LBEIOT —2DOZELICHOW T, “Fortranfli I8 | &2 B35 <&,
« CHBIEONH FFortran® B354 38 L OFortran) BIEONHS WA CO B D& ICiE, 2T T7EEw,

AR L OB E R LU ET,

COARRAY HERZFI 955G 14, —-linkfortrand—7"> 2> Do DIZ--linkcoarray 47" v a8 E L TIZEW Y, COARRAY HHARIC
DUNTIE, “Fortranfili 1 F75 135 JiIilF COARRAY A B3t A< 72 &V,

511: Fortran® A4 S LRI HEEETIES

Fortran0%'5 Ls: fortranmain.fo5

print * “Fortran: main program”
call cfunc(10)
end

C7a%4'5.L: csub.c

#tinclude <stdio.h>

int cfunc_(int *p) {
printf(” C: cfunc_ called, *p=Y%d¥n”, *p);
return *p;

}

FMER
- Vv ZiZFortran H ORI~ RE WA E5E
$ fcepx —¢ csub. ¢
§ frtpx csub.o fortranmain. f95
- VU ZICCEREHOMR=a~ U R VD56
$ frtpx —c fortranmain. f95
$ fcepx ——linkfortran csub. ¢ fortranmain. o
=17
$ . /a. out
tER
Fortran: main program
C: cfunc_ called, *p=10
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Bl12: CEEEN TR Z LIZRDICHIEEETIHEE(MAIN_)
Fortranz70%'5 Ls: fortransub.f95

integer function func (x)
integer*4 x

print * “Fortran: func() called”
call cfunc(x)

func=x

end

c7O%'5.L: cmain.c

#include <stdio.h>
int func_(int *);

int cfunc_(int #p) {
printf(” C: cfunc_ called. *p=%d¥n”, *p);
return *p;

}

int MAIN_O |
int i=10;
printf (" C MAIN_QO¥n");
func_(&i)
return 0;

}

ENER
- Y ZiCFortranfHOFER < RE HWAIES

$ fcepx —c cmain. ¢
$ frtpx cmain.o fortransub. f95

Vo 7ICCEREH O~ REH WA

$ frtpx —c fortransub. f95
§ fcopx —linkfortran cmain. ¢ fortransub. o

C MAIN__ O
Fortran: func() called
C: cfunc_ called. *p=10

5I3: CEEED T OIS LIZRAIZHIEHEE T HA (main)
Fortran0%'5 Ls: fortransub.f95

integer function func(x)
integer*4 x

print * “Fortran: func() called”
call cfunc(x)

func=x

end

c7/n4'5.4: cmain.c

#include <stdio.h>
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int func_(int *);

int cfunc_(int #p) {
printf(” C: cfunc_ called. *p=%d¥n”, *p);
return *p;

}

int main() {
int i=10;
printf(“ C main()¥n”) .
func_(&i);
return 0;

}

BIR

- U ZizFortranf O BER < RE A WAES

$ fcepx —¢ cmain. ¢
$ frtpx -mlcmain=main cmain.o fortransub. f95

Vo ZICEREH O~ FEHWDEA

$ frtpx —c fortransub. f95
$§ fcepx —linkfortran cmain. ¢ fortransub. o

C main()
Fortran: func() called
C: cfunc_ called. *p=10
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= A — — » »
$E8E JOISLDTINYY
FATAHE T 0 T LTI — 0B AL b & BT LIz & | SR AE D B L LT REBONRVEE T, ZOFNZERL
s T LDEREATIBLEDHYET
ATTIE, RRE LT FEREL T ARERPHEL TODERDT /Sy 7 BREIC SOV TR L £,

8.1 T/I\VT DI-HDIREREE

ZITHE CTRTTLDT Ny DI DRAERREIZ DWW THRIAL £,
-Nquickdbg4 7" > a i, 7 as T AOFELTRHI T Ny 7 EATHTZO DB IET T,
-Nquickdbg " v a2 OMAMEREITIL, LA T OMAEDR BV ET,

© ECANFPH O ("8.1.1 BLA PR 0O 1 25 (subchkidhg) 4 2 HR)

© BT AFYORKA(“8.1.2 b—7 AT YDk (heapchkiEAE) & 2 R)

TT— OB WIA £ — V% H 13 BA 7 a1, -Nquickdbg=inf_detail 7-(X-Nquickdbg=inf_simple4~">ar 230 Ed, =
NoOFTva AL, AT OMARIZI T DT THRE~ DR EBLLM Ayt —VNEEHIELET,

-Nquickdbg=inf_detail4 "> a> DN ERa5 A, ©7—RHEFEHC, =7 —DRREEDT D10 DA B— V27— E LT T B
Mz T, =T —REDRR LRI BN T2 E DIERE G TR W Ay B— V% )L T FATEMGLET,

-Nquickdbg=inf_simplet 7> aL BE N6, =7 —MRHIHZ, =7 —PRAELZ LB T DA B — T — 08 A LT T&
BELZMi A —RH LT ETEKR TLET, 72770, -Nnolined 7 ar R E LA 1T B OEIIREESN A,

-Nquickdbg=inf_simpled~7"L a2 23 207235 &2, -Nquickdbg=inf_detailA 7" 2L 23 7R &L gL T, BliAyE— Ic &
NAERERETHIEICED MR LD T THHRE~ DO BRI F T,

72720, b= ARV ORI T, -Nquickdbg=inf_detail4 "> 2, -Nquickdog=inf_simpled 7> ar DL LEERELIEAITH.
T —DIRREFHRTDI2D DAt — LT —PRAEUTATE 52l E R W A B — U2 LT FATE R L E97, FATIERRIE
W7 EBRIGELRDET,

Nquickdbg 7S 2 AC DU T, “2.2.2.6 -NA TS o " Z B FHHRLIZEN,

8.1.1 ERHIEEEHMDRZE (subchkiBEE)

-Nquickdbg=subchk# 7> ar Z4aE T D&, BAIDOFI A, BFIOE SHPANIH L UTh TS RESILET, BlAIOE S
VS a5 L7556 | @2 WAy & —(-Nquickdbg=inf_detail >3 jwel601i-w, -Nquickdbg=inf_simple?> ;% jwel606i-u)2s i /) &
nEY,
72120, LFOHBEITOWTL, RSN EE A,

© BB L L TE S S EL

© FRREFICRESDHEELRWELH (AT RBLS, 7L 7 VAL, BLREO0D B BI5R)

© BAHIOBI RS, WTFELCRIE A (side effect) % 5 | X2 3~ ATREME S HHXAHEE SN TOD

© BLHIOBI RS IR FEL TP OB A L) B3R ESh TnD

1) P oA 3L (Statements and Declarations in Expressions)iZ. GNU CHAIEALAE T,

8.1.2 E—TAE) DtEE (heapchkiiE

-Nquickdbg=heapchk7 7> = %15 E 9 %& . mallocBa%L, callocBa44. reallocBd#%. vallocBaK. posix_memalignBa4i, memalignBa%k
THEIVY THARVCKL T, LT OREMTONET,

© BT AERVDOEFC ARV OB E R I OEIN ESIAZOREN TOIET,
© TOTTEADK TR ARV —IRE M T ET,
MAEEBIZOWT, L FIZHBALET,
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s
Q R
) /A Y orN

mallocRa%k. callocBE%%. reallocBdk. vallocB4k. posix_memalignBa%t, memalignBE4 LIS 24 L CHEID Y T ARV R RIEL T2 A
W A —Ujwel602i-wE 72 1 Xjwel603i-whi H SN AT ENRBHNET,

8.1.2.1 A EDEHIEE
b—T7 ARV DOMHIHZ, T D AN DN TROBREIM THOIET,
© FRBE ATV H2E A i
© REAEVDMERL

RS ATV D2 BRI SN A WA —(jwel602i-w) S &IV E T, R YATY ORI S5 4
P A — U (jwel603i-w) 3 H S ET,

8.1.2.2 E—T AR DEENEZTIAHBZEE
b= AEVDEIEFIZ, b= A — T AL DN EZIA BN T AEL TORWDRESINET,

b—7 AV OB EZIALDORE TIL, FL T2t —7 ATV D% 7 125K 8byteDREITI X L T, SN EXIAL DRI THOILET,
RN FZAL DRSNS W AYE—T (jwel604i-w) B H 1 SHvET,

7212 AN EEIALB AT A T, e=7 AT O% J712Hi<8byte D BEIRAS IR DIEA RO A1, SN E AR TR HES
nEEA,

* 0x8b8b8h8h8L8HShSL
EEOMEIT. BREZRFLIB_HEAPCHK VALUERFEE AL TEE TEE T,

FLIB_HEAPCHK_VALUE hex

b— T AEYDFEIRA E AR BT DR EAE ELET, hextZIT16ER T DOEN S EFEE T, AL HEIF00=< hex<FFD
TPV ET, BREEABDEESITORWG S F2IE, hexOEN R Ch o556 . AU R DB A 2720 ES, AIEEIE
8BTY,

PUFICERIEASSFLIB HEAPCHK _VALUEDf EHlZRLET,

$ FLIB_HEAPCHK_VALUE=8C
$ export FLIB_HEAPCHK_VALUE

ZOREIZEY, AN ESALREICBIT DM AL EL T, 0x8c8c8c8c8c8c8c8cn i I E T,

8.1.2.3 AEN—HEE

T T ADFATHE T T, BT ATURKAERLO FEHSIN VRSN E T, REBEOE—T ATUNFEL TODGE . 2T
Ay —(jwel605i-w) A H & E T,

8.2 BERTIOVSLDTINYY
E7 7T ORI IO ZRHZ-NRtrapAd 7" as R E L TRIRLIZ ST 7A /MW T, 70 T LD FATHIT R T 54
WEELIGE . 7 T A NHRIRSNE T T ORI K OFITERDE RN HISNnET,
-NRnotrap? 7" > aL ARG S REK TELOFRRBROFIMITLRHHERITENSNEEA,
-NRtrap4 7" a2 B L O-NRnotrap4 7" > a2 DWW T, “2.2.2.6 -NA 7L al "B HALTZEN,

821 BEXTORHE
T BT 7 TR EEUCKIET BT ra—RELL FIORLET,

1) Arm7 —X 77 F v ThHHE LEHRCPU ABAFX THR—RL CNBEL T F AT ST, 07w, PR—RL Ty
7, -NRtrapA 7 v a AL TORICEER A, -NRtrapd 7> a2 20T, “2.2.2.6 -NA T T al " E B Rt A<IEE0,
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8.1 R I FILERIET BT FILa—K

OFTIVES STFILBEEDEKR o9 ILa—k DI a—RDEK

1 ILL_ILLOPC RIEZ2 = —R

2 ILL_ILLOPN RiEARA TR

3 ILL_ILLADR RIERT Ry 7 E—R
SIGILL(OM) e A 4 ILL_ILLTRP RIERN T

5 ILL_PRVOPC RIEZR Ao —R

6 ILL_PRVREG RIEZRFHEL VAL

7 ILL_COPROC aFutyhrs—

8 ILL_BADSTK WEBAS >/ =5 —

3 FPE_FLTDIV MR EaRE

4 FPE_FLTOVF FRE) NI — N T e —
SIGFPE(08) FEVNEUR IS (1) 5 FPE_FLTUND B/ NG R T o F T a— (152)

7 FPE_FLTINV EZh 7 B/ INEUR T R

- — FE/ NI BIA

1 BUS_ADRALN MEZh72 T R A AT
SIGBUS(10) FORIREESIS 2 BUS_ADRERR FIEL2WPEE T R

3 BUS_OBJERR ATV NEB DN 2T T —

1 SEGV_MAPERR FT VTN~ TSR TNRNT RLA
SIGSEGV/(11) BT AT = a sk

2 SEGV_ACCERR <o T ENTA TV = I b~DF A DNEL)
SIGXCPU(30) CPU S A HEIICLH4THIY - - -

L) Arm7T —% 7 7F ¢ ThDH s @REICPU ABAFX T, FPE_INTDIV(BRES0D A OB EHIN) 1T HEN /A, ZEIIT
“C.2.9 BREM0DL A DFELBRE SN DN T Z B FALTIZS,

#2) -NRtrapA 7" v a B LOBRBEAHFLIB_EXCEPT=U(Z B/ MR T & 7 m—EA B A I R) 248 B L7235 B it S
LT FNTT,

8.2.2 EERTROHNER
SIS 7 ML T, B F O S s — i ShE T,

8.2.2.1 —H¥MIGEER TR OH HIFHR
SIGILL, SIGBUS, F7-IESIGSEGVDOENNEHHE LI AICH AISIET, ZNODERITHN T —A NNy 7<=y SIS ET,

jwe0019i-u The program was terminated abnormally with signal number SSSSSSS.
signal identifier = NMVNNVVNNNAN,  (Detailed information.)

5888888
NVNNNNNAVNVY

SIGILL, SIGBUS. F7/=IXSIGSEGVA/RLF T,
B T DR Lol S a—RERLET,
EFe T g v a— R NNV Z 5 e 255/ S 2 R L9,

(Detailed information.)

SIGBUSZ/~1ESIGSEGVD R K AL 74— "7 a—THh DA REEN B WSS . LT OB AL £,

The cause of this exception may be stack-overf|ow.
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8.2.2.2 SIGXCPUMDH HiE%R
SIGXCPUMNHESNT-HA . L TOE®AH 1&nEd,

jwe0017i-u The program was terminated with signal number SIGXCPU

8223 EEMRTUEDICBEUEERTARELI-GEDHE NIEHR
B TV OB R TR ELESGES. LTOBHNE hE3hEd,

jwe0020i-u An error was detected during an abnormal termination process

8.3 7w HsEE
T IREREIL, CT ST AORFEEFTG, F21E, — BRI IR T — YV — B X BEEA O T RE T, 2 — YV —EEBEHKIC
BWT, =R EREIIFEDOEBDOMEEH 13 DL T, 7Tl I hAOBELHERTHIENTEET,
ZITIE IR REICOW I L,

8.3.1 A—HY—ERAKDOER
oL— P — i 7 B4 13 E (user_defined _proc)&7R0E,
Z—F—EFREEL, LT ORI TERLTITZS,
S 72

#include “fjhook.h”
void user_defined_proc (int *FLAG, char #*NAME, int *LINE, int *THREAD)

< 5l%
— FLAG: 2— ¥ —E&REBDOMHL A RLET,
=0:7us L0 A0
=1:7'vr 7500
=2:B&oAR
=3:B& N
=4: /%71 L) —V g (OpenMP/ B it 51l{k) oo A A
=5: /%71 1) —V a2 (OpenMP/H B3I {L) D Hi A
= 6: —E WP HRR
= 7~99: VAT LYW —T
= 100~ : FI| 0 TR T RE
— NAME:FEHLITO A 2R L ET,
NAME(Z, FLAG%32, 3. 4, 5, F7=iX100LL EOBFE DA B IR ATGETT,
— LINE:FEHLITDITHE 52 RLET,
LINE(Z, FLAG#32, 3. 4, 5, F7/=iX100LL LA DO BB RATEETT,
— THREAD:OpenMP, BENFFHLTOAL v RIFFINZIBNT, 22— —EHREEA IR LI ALy ROFBIE 54 R~ LUET,
THREADIZ, FLAG#32, 3. 4, 5, £7213100LL EDOHE DA B IBATHETT,

8.3.2 ZvIUMEED I EEIE

7 ZFEREDOM RFICIE, LU F OB FEEHAHES,

-174 -



« BA%4 “user_defined_proc” Z1E o I AL TR0 EH A,

c 2P ERBBSERESN OO RWGS | BIfEIXRIEShEE A,

¢ a— P ERBEBOLIEUMEE R EL TUTRVEE A,

* -Nnolined 7> ar ZHRELIG A G LINEDEIZRFESIVEY A,

« ALy RIEFbSNT= 7 07T LT, EEROAL v RS2 —F — EZBEROIF OS2 ERHVET,

* setimpBIE7 T longimp B A FF O T 558 LI, FS Ml S N 58 1T, 22— F—ERBIEN IO HEh 2L
BHVET,

© P ERBEBOBEEA N/ AT, T ar 7 ANOEREFTNLOMHLAERE 2 — P —E RO HITIcR EE A,
o a—W—ERBEEN T, BEEANBSIOMENICexitQ) B E FITLIZHA . BRI EE A,
o oV EF BN T A AT A7 OpenMPILAR IE, LL T OpenMPEI%L721F ¢4,

— omp_get_active_level

— omp_get_ancestor_thread_num

— omp_get_dynamic

— omp_get_level

— omp_get_max_active_levels

— omp_get_max_threads

— omp_get_nested

— omp_get_num_procs

— omp_get_num_threads

— omp_get_proc_bind

— omp_get_schedule

— omp_get_thread_limit

— omp_get_thread_num

— omp_get_wtick

— omp_get_wtime

— omp_in_final

— omp_in_parallel

— omp_set_dynamic

— omp_set_max_active_levels

— omp_set_nested

— omp_set_num_threads

— omp_set_schedule

8.3.3 HEBEFMLDIA—F—FEHREHIFEHL

-Nhook_funct 7> a7 Y=/ 7 ar T MBS JOELT RIRE Y v T LDV E LTS & BLT O/ b— —E 2B
DBIFOHENET,

A=Y AN YN
- o An/ta
F72., -KopenmpErzi-KparallelA 7> ar 3E 407256, ERROBANIINZ CTUL FOBE LS 2 — Y —E KA S ET,
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« RFLLY—a2(OpenMP/E BRESIE)D A [ /H
OpenMP. BENEFUELO A L/ BT, SIEINAMEIZIR ORI S NESIVET,
+ OpenMP “_OMP_%5I%& =~

Fo

H#EhE 5L “_PRL_#&BI1%& ="
rtran”' 077 hECT RIS AOFEET 17T MIEN T, -Nhook_funcd 7 v al SR ESNICH G OMIEEZLL FITRLET,

 Fortran”’ 0/ 7 LLCT 7T MIRWT, ENENOT ST ARIZa—P —ERT T N —F U Foida——E RN E RS

NTCWDEE . Fortran7 22 AosblidFortran 7 B2 7 AR CEHRINIz2—F —ER T TV —F 03, CTas I a0 513C7 a
JT AP TERSINIZ2—F —ERBEDFFOHSNET,

+ Fortran7’ 2/ I LELCT T T NIRBNT, EBO— D70l T AR IO Ira—P —EHY T N —F L Fil T — P —E RN

e

EHRSNTVDEES, ERSN-a—Y—ERZY 7 L —F o Fda— P —EEEEIIFortran 7 2/ L CF 1T DO 7 DB
CHEnET,

EEFTCO7 v 7BREDE A BIZ L FITRLET,

A—H—E&EHOTOT LS

#include <stdio. h>
ttinclude “fjhook. h”

void sub() {
printf (“SUB¥n") ;
}

int main() {
printf ("HELLO¥n") ;
sub();

]

void user_defined_proc(int *FLAG, char *NAME, int *LINE, int *THREAD) {
switch (xFLAG) {
case 0:
printf ("PROGRAM START¥n");
break ;
case 1:
printf (“"PROGRAM END¥n") ;
break ;
case 2:
printf ("PROC START: %s LINE: %d¥n”, NAME, *LINE) ;
break ;
case 3:
printf (“PROC END: %s LINE: %d¥n”, NAME, *LINE) ;
break ;
}
]

hook_funczgELTTOY T LEFRT %,

$ fcepx —Nhook_func test.c
THER

PROGRAM START

PROC START: main LINE: 8
HELLO

PROC START: sub LINE: 4
SuB

PROC END: sub LINE: 6
PROC END: main LINE: 11

PROGRAM END
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8.3.3.1 HEHEFRAMNLDIEHLIZEITHFEEIE
-Nhook_funcA 7> a OIFERHIIT, LT OEEFEDBHVET,

© FHREODIROBIEARIRUF O SN I5755 6 BIO A O Ao —F —E BB UL, FATIERRI R B 5
A D AIREMED DV ET,

s FHEBODRVTL ) —Dar AR FEITEINAIREE S )—Uar o A A A0S0 o —F—E 2B LI,
EATHEREIC B A B2 DTN H £,

8.3.4 —ERHMRETOI—Y—ERBEHIFHL
FATARET 07T LDV 7RI Z-Nhook_timed 7 > ar ZAEE LIS, —E D= — Y — IR § 57 N — I —TE % B
UHiEES,
2P —ERBIE O HUMFRIL, BEAMFLIB_HOOK_TIMEIZLVHRE AIRE T3, BT MFLIB_HOOK_TIMEZAREL 72V ¥
B3 1S TLca— P —E RIS E T, BRETZFLIB_HOOK _TIMEIZ DU T, “2.5.1 S TIFER BT 2 FsRi 7
NGt 1 AN

8.3.4.1 —ERMMFETOMHLICETSIEFTERIVHIREE

-Nhook_time4 7> ar DFERHCIT, AT OEBEFENHVET,

© BREEAHFLIB_HOOK_TIMEDHE L, v/ 7LD FETIEPICEEL TUTRVER A,
* BREIZESAFLIB_HOOK_TIMEIZ0~2147483647LISM DA R E L2356 BRI RIS EE A,
c =P FRBEHOMEH LA, ETIERICEET D TREIENHYET,
Fo, —ERHMB COFEHL T, JERIMIS 7 b ba— —E RO EN 720 LT ORI RFEIHVET,
© - P EREETIT R Y F A — T BB ER OB IZTEER A,
* -Nhook_time4 7' v ar #HET A% A SIGVTALRMIZX ST 537 VAR —F U A EZRL TR0 EE A,
*+ -Nhook_timeA 7" v ar a8 ET D84 setitimer(2)z L Cld7ehEwA,
o a—P—ERBENC LD IR E DS R, volatile sig_atomic tAI DT MERESNVET,
+ -Nhook_time#d 7" > aL ZHEL TERSNTZFAT7 7 A MK LT, 707 7 AT %L T E A,

8.3.5 TOUSLHNDEEBEFRNODIFEHL

5% (FLAG:100~, NAME, LINE, THREAD)Z#% EL C, 70/ T A DB D — — E R A O T2 LR ATRE T,
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$IE clang®—F
ARETIL, clangT—RIZOWTHBALE T, F/-, trad E—REDZERIZOWTHEBAL £,
9.1 BRRMHERITET

9.1.1 FfRa< Uk~
R~ ROV THRHLET,

9.1.1.1 FFRa<rFDHK
clang®—F TEIFR 285813, -Nclangd 7> a2 AN L TEEW,
“RILMIRa~ RO, iiRa~ FOBRERLET,

9.1 BIsRa<w RO

aTURA FRIUK
VA=V =AY feepx [O-Nclangt 7> arag et 7 v arOif N7 7A V4 O
FAT AT AL IRAT fec [O-Nclang 7 > ar & & ted 7 a7 7A /v 44 O

O:E EOZEANBETHLILEBERLET,

“-Nclangd 7 v ar g ied 7 ar OO LT 7 A N4 OO Of ENEFIZHIKIITH EH A,

“-Nclang#d 7 v ara&ied 7 ar O N LT 7 AN DWW EHREL THEEL ThHENEEA,
9.1.1.2 BZRa<vKDOAATFAIL

“F9.2 A7 7 ANDIEA I, BIfRa~ LV RICA 7 7 A VEL THRE CEL 7 7 A VERLET,

+F9.2 ANAT7AILDRR

T71ILDIER T7AIDYIT49IR ELE

.h

~H VTt (1)
.H
.c TP b o REN

C/—AT7A)V 7‘)70\3?/%104:0\
i a AT

T TITI)—= AT AL .S T TT

o N IV ey B

L : Y — :
R Z S 27 v 75— 2T 7 ()L .S LTS
F T2 I NT A ) U7

1) -EA T ar NE RS

0.1.1.3 FIERa< > FDEIRE
“F9.3 FERT~ U R E T HEIFE"IC, IR~ PR ETAEIFEE RLET,
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#9.3 FIERa<T UL ES BHERE

EimiE Bk
0 ERICHK TLELE,
1 BHERRF ET IRV IR T — A AL ELT,

90.1.1.4 FIEREFDFEEIE
RO B FHEABALET,

9.1.1.4.1 BRREDRAVIHARX

N—T NOEFALERNIE TN\ N — AT 07T NIRRT D6 a2 A TGOARZ Y JFEIBINAR R L B AT —va BiIsp 4L
THILEDRHYVET,

ZOHE A AT EITERED ALy 7l 2 RESITHLRET DB EDRHVET,
TaE ADOAS y ZEEIE, ulimita < R (bashfil iAo~ R) e 8 TR ETEET,

9.1.2 BRBFA T3>

IR~ R E CELFIRIEA 7 v ar O E BRI OV THRALE T,
BRI 7 a3 LR O HIETIRETHIENTEET,
iR~ RoA TR
© BRI ((9.1.3 BIRRa~ U ROBREIAE” 2 )
© BIRREE 2T AN T AN (“9.1.4 FIRREE T 0T 4 VT 7 ANV IR)

FRREEA 7 L g OFREDOESNEN X, “2.4 FIRREF 07 V7 7 AN B R TLIZEN,

Gixe
+ Clang/LLVM®DF 7L 2NN RIET N TOL 7V ar 2R A4 22808 TEET, 72770, ABEMICHE#HL Q707

TarERELESA. @Jﬁff%uftbih“/uo

“329.6 clangT=—R T} iﬁif’@% RIANEARE DA > 2l " ICEEE 72\ trad B — R OFFREEA 7 > a1, clang®—R THEET
EFEH A, BESNZGA, 27— A=V L, FIFRETEILET,

u

9.1.2.1 FERBEA T3> DK
IR~ ROA TR CHIRRIGEA 7 L al B ETHIENTEET,
BIAREEA 7 L ar DJERZ L FIORLET,
AVNASRRRICBEET A Tar

[t 1 [ -C1 [ Dnamel=tokensl 1 [ -E1 [ -1dir1 [ -Ldir1 [ M1 [-MD1 [ -MF F//ename 1 [ -MM 1 [ -MMD 1 [ -MP ]
[ -MT target ] [ Nopt 1] [ P 1 [ -S 1 [ -SSL2 1 [ -SSL2BLAMP 1 [ -Uname 1 [ Wtoo/, argil,argZ]l... 1 [ -¢c 1 [ —fopt ]
{-g|-g0} 1 [ -lname 1 [ -o pathname 1 [ -shared 1 [ -v 1 [ ——coverage ] [ —-verbose ]

Aytb—CBELF T Ty

[ -Rpass=.* ] [ -Rpass—analysis=.* ] [ -Rpass-missed=.*% ] [ -w ] [ -Koptmsg=2 ]

EELEEA Toay

[ 0[] 1 [ -m{omit-leaf-frame-pointer |no-omit-leaf-frame-pointer} 1 [ -msve-vector-bits={512|scalable} 1]
[ -fopt 1 [ -Kopt ]
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EERMAHREES T ay

[ -std=name 1 [ —Iinkcoarray 1 [ ——linkfortran ]

CPUI7—FToFvEEA T ay

[ —march=archl+features]... 1 [ -Karch 1 [ —-mepu=cpunamel+features]... 1 [ -Kepuname 1

O—FERBEELF T ay

[ -fopt ] [ -mcmodel=name 1 [ -mfj-tls-size={12]24|32]48} 1 [ -Kopt ]

9.1.2.2 BiREEA T avDERK
FEREEF 7Y ar OB AL ET,

9.1.2.2.1 AV MKIZEET AT ay
BTSN — K787 v a AT OV TR L £ T,
-HiH#
R~ Rzl TEITENDa~ U FE I LET,
72U, s T AORFULEIFATOER A,
-C
ATALER D BB Tl B HIBRS DT A | FTLIRFE B OITICH D DLSS ZO B TIXHIBRE AN I L E T,
-Dname[=tokens]

#tdef ineRTALERFE A LRIBRIC, ~ /B EELET, namelliI~ g ELE T, tokensZiZnamelZ BEfHi Az fe L £,

-E
FRESNIZCI—AT 7 A ATDNT, BTLBRTZ & FATL AR I L £,

-Nopt
“229.6 clangE— RTI4TN EHEN LA 7 Y a2 "I il T D-Noptd 7 v ik, ki3 %clange—R DA 7 v aic
BEEHDOVET,

EXHDODA T T arOxGIE, “29.6 clangt®—F Tl R4 RIN BRI A T T a7 2R R TLES N,
-Idir
LD/ LIS CThHEED ~ X DIER% | dir CHRIESIIZT AL I NIESRITRERL ., EDHK, BHEOT AL I NERRE T HINEELET,
BT a2 TT AL 7N BREEIRESNIZ G A FRESNRICHRBLET,
-Ldir
Vo AMWTATTVEREZT DT AL I NIDYANZ, dirk A ET,
AATa AL, Vo TESIET,
-M
V= ADKTF R Amake= v U RANGEFR T HE N CH AT 022 HRLET,
RAT L al BARET HE, AIAEIZIT R ERSIET,
-MD
V= ADE AR Amake < R AR H N T I T 0 ZE AR LET,
FEREY T 407 A ADFPNZT 7 AL E T,
ERBLV-0A 7 L ar ERIFHIIES NG A fiRkE-od 7L ar TRIESNIZ 7 7 A /VITHMLET,
-MFAT v ar LRSI E SN GG fRE-MFA 7 Y ar TIRESNIZ 7 7 A ITHML £,
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-MF filename
-M, -MM, -MD, E72iF-MMDA 7 > ar NG 27856 ARTFBRR % filenamelZ 1 713 5 Z L AR R L £ T,
-MM
Y —ADK B Emake < R3BFR T HERCTH A THI LA RUET, 2L AR AL IFH IR RIZE TN ER A,
KA T arfRET D, RIS B ERSNET,
-MMD
V= ADE A7 R Emake 2~ U R AR T 2N CTH AT 2L H/RLET, 12720, A LTI RICE T EE A,
FERETT 47 A ADFNZT 7 A UKL E T,
-EBI V-0 7 v ar ERIFHIRE SN GG | #RZ-04 7 v a TIRESNIZT 7 A /VITHKIL £,
-MFA T v ar ERIEICHE SNZG G fRE-MFA 7 Y ar TIRESNIZ 7 7 A /VITHMLET,
-MP
-M, -MM, -MD, E72iF-MMDA 7 > ar 3G 3756 AR BIRRIC B Y — 7y MBI 5 2L 2R L £ T,
-MT target
-M. -MM, -MD, E£72iF-MMDA 7 > ar NG 5 6 ARTFBIRRDZ — 7 v M target A 9 52 L fiim LT,

EA T a KB H RS BRI, linemarker(fT 1 #) 2 & W2 &R LET,

TR TVEENZ 7407 A sOf WSS T 57 7 AL ET,

AT ar LRIFHC-fltod 7 ar R ELTERE . ERESNS 7 7 A Tar R_ATONERE RN hEnET, 2079 trad
FT—RFEEET BT T (s RYD AN T 7AMTERET HILITTEER A,

KA TV a LRIFHC-gA 7 v ar Fi3-ffj-lined 7 > ab B3G5 6 . SIS T 7 A /Wi dclangE— R CHRRE N @A 1 )
ENET, ZD7H, tradE—RNEIXT BT T (asa2~ U R)D AN T 7 AVTHRETHZ LT TEEE A,

-SSL2
C-SSLII, C-SSLIAL»RIFFIERE, 33K OBLAS/ILAPACK A #E &9 22 &% iR L £,
-SSL2BLAMP
C-SSLII, C-SSLUALw R FIMEAE, 5L UBLAS/ILAPACKAL R ISR EFE AT D2 a2 R LT,
-SSL2A 7 v ar EDE WL, BLAS/ILAPACKIZIE W TAL RIS AE G ESNDHZETT,
-Uname
#undefATALERFE 4 LARRIC, ~ /R ERA L E T, namel 3BT b~ rnsk a2 ELET,
-Wtool,argl[,arg2]...

feEsIzargl] arg2).. TN ENRIDG HE L TlookZPEL £37, 451803, ERTO5 L= <720 TREILA TR udre
UES VR

toohZix, LLF OWT O LT ERELET,

tooIZHEES HXF argl[,arg2].. #Ed %
p VAV ATS S
a TR TT
| U

B, -Wat 7 var LRIBRC-flitod 7 v al R E LG A, -flitod 7 v a 13 iz /anEd,
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3 6

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

VI L T, FETATTVDOT RLUAD Y R RIEY 7 2 7 W2 e R T D581, LTI ELET,

-WI, -z, now

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

FHERALER D etk DB ThHHY L 7 Z AT/ L ET,

KA T ar LRIBHC-fltod 7 Y ar A4 E LB AT AREND 7 74U, -Nclangd 7> as ISENGE DR 7 CEET,
-fopt

optZiE, L FOWT N EFRELET,

{ {debug-info-for—-profiling|no-debug-info-for-profiling} | {fj-fjcex|fj-no-fjcex} | {fj—fjprof|fj-no-fjprof} | {fj-
hook-time|f j-no-hook-time} | {fj-line|fj-no-line} | fi-Ist[={p|t}] | fi-Ist-out=Fi/e | fj-src | profile-dir=dir_name
sanitize={address|undefined} | {unwind-tables|no-unwind-tables} }

-f{debug-info-for-profiling|no-debug-info-for-profiling}

FT7 7 AT TR RIRER S 7 R TF ¥ 2B SR E L TER T 20 G0 EFRUET, L7 32T ¥id, B OS EE AR HVD
IEERTT, ZOBIMERIL, AT 07747 T-Minlinedd 7> ar 248 E LTI BRI MBI R0 ET,

FHEREEA—~" > 3 -fdebug-info-for-profiling 3 R ESNIZ G A 27 3T X2 BMEREL THEKRLET, ZOGE, AT a7 7
AZT-Minline4 7> a BHRETHE, AV TAVBBSNZ BRI DN T 7 R F X B CRBa AN ERLET,

FERIEA—"2 a2 ~fno-debug-info-for-profiling M B ES V256 7 AT ¥ BIEREL TERL EE A, ZOBE AT
077 A7 C-Minlined4 7> a2 ET DL, ATV BHSIIZBIEIC DUV TR AL CRABm AN RRLET, Fo, &
T XTFREERR IR AT V= 8707 T LY AR IR EA 2 a2 -fdebug-info-for-profilingfs B L/ S< 2R E T,

EWEIREL, BHARIEA—" = -fdebug-info-for-profiling i S IVE T, A7 v a AL, BRRRES 7 v a ffj-lineS B & e &l
BHAHVET,

TRTFAZTONWTUL, “TrT AT E AS LTSN,
-f{fj-ficex|fj-no-ficex}
clange—R2Meft 458 Ll Rk PR N o0 e s L £,
-ffi-ficexd 7" L ar DA REE . FIAILE T, BRI, -ffj-no-ficexd 7' L ar DS ET,
AT vaAd, Tur T LORMREB IOV VRHTHEE T OMERHVET,
BB ILREEIC N TIL, RGBTl iRREE” 2 B H A TEE Y,
-f{fj-fjprof|fj-no-fjprof}

TaT A TR N DT RUE T, fj-fiprofd 7S as AE ESII A BN LET, AIGIRRT., -ffj-fjprof
FFar PEAENET, KA TV a RN IR ETALERHY ET,

TaT7 rATHEREICOWTIL, “T e AT A FB E 2 B ALTEIN,
-f{fj-hook-time|fj-no-hook-time}

— ERFRMR TOMHUIC D7 7 BREA R T 2 B0 a4 L E T, -ffj-hook-timed 7 L al MRESIIS G 7y /HRE
ZRIALET, HWEHHL, -ffj-no-hook-timed 7" > ar Nl A SN E 9,

-ffj-hook-timeA4 7 > ar DMRIESNIZ &, —ERFRIFIRE T2 — Y —ERBEHE UL £
YR B IF O I IR I IR (3, B 528 5 FLIB_HOOK _T IMECH& 7 nlRE T,

BREFZEHFLIB_HOOK_TIMEAZ B EL22WE AT, 145 28— —ERBIE A O SN £, BREZZ$FLIB_HOOK_TIME(Z
DOUWNTIE, “9.1.6.1 FEATRFBREE A A B IR L TLIEE N,

KA T aANT, Vo VRREE T ALENHVET, 7y 7BREIZ OV T, “8.3.4 — BRI COZ—F —ERBIEIHL "%
ZRLTTEEN,
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-f{fj-line|fj-no-line}

707 7 AT CHAESNA AT OV 7V B L B BAME a4 A vE R R L3, -fij-lined 7S ar AME7E
SNTA . BINEHRE LR L FT, AWML, -fj-linet 7> ar Nl AShET,

ffj-linet 7> ar LRIFRZ-fltod 7 L al ERELIS A 7 07 7 A7 CRISIA S TR OV 7 U F SRR T2 L — |
BT AERBERSNET A, TBT7ATIZONTUL, “Ta7 74T TEIE ZSRLTTEEN,

-ffj-Ist{={p|t}]

ffj-IstA 7 > a i, FREHE 7 7 AU T A2 85 RUET, BT SIE, 7o 7R st e 7 AL ~H L ET,
CY/—A7 7 ANEBEIRE LIS AT, 77104 |st7 7 AT ILET,

ffj-IstA 7 L ar BB IEEA ML THRESNTIGE . -fj-Ist=pAiE S E T,
-ffj-Ist=p

FFIEREL T, VY —RURNE )T HZ L2 RLET,

V=AY AMIE ENDREEFRICLY A TA R, V—T T om—U 2 7 E ORBDBI D ET,
-ffj-Ist=t

ffj-Ist=p TOHINTINA T, KOFEMZR R LG @ i )3 22 LafimL£7,

= ==
EE
LT

HIREAT ST T AL I NN 7 7 optyaml” 7 7 AV BBRICAFTE T 2356 BTG SITH IS EE A,

-ffj-Ist-out=file
fRESNIZT 7 ANA il SRR e M § 52 L2 R L E T,
AA T al HRRELG A, Hj-lst=ptd 7 > ar b F v Ed,
-ffj-src
V=AY AP AR HE T )T 2 AR RLE T,
V—AYAMIE ENLEAELERIZED . BERESIL, A2 TR, V—7 7 oa =00 77 S ORWB DNV ET,
ffj-Ist4 7" >z Ei=13-flj-Ist-out=filed 7 > 2> BRIFFIZIE ESNI= 56 Y —AVANI 7 7 A i 1IsinE 7,

-fprofile-dir=dir_name

=Ry URERERE FRFIC 4 2270 geda™” 7 A /L OREINE T AL 7 N a R U ET, dir_namelZid, ¥e 7 (17 N4 kit
PRAET T SATHRELET,

geda? 7 AL, =R AL HOE R ETed T VeI N r ANV ERS G LI FATRIRE Y vy T 5E T DL, EEhET,
FATREZ, dir_name TR ESNT=T AL 7 N BFAEL WAL, FTRIC/ERRS L E T,

AATvaid, -coverageBL O, -SEIE-cA T T ar DA LG EICERNIHIET,
IR ARy UHSRERB LUOE IEREOREAN LT AL 7RI DN TR, “9.9 I—R AL UBBEE” 2 BER AL TSN,
-fsanitize={address|undefined}

fsanitized 7L 2 NICT 0T T LB T N T T HIODKIET T, CT Ol T LD T V=7 alr T ANICT 7T 5701
VBTG MA R IIA I EITRIC BB L E7, a3, -fsanitize=undefined £7-13-fsanitize=addressA 7" a2 23 H 27k
ElAThbnEd,

B D-fsanitized 7' v a A ETHIE T, BHOT Ny VRS GOE TR ATHZENTEET,
KATva A4, 7ur 7 LOFMREB IV VR E T DM BENHVET,
fsanitized 7" > ar BNE RS A . -fij-largepaged 7 > a3 Egh L 720 9,

-fsanitize=address

=7 AEVTH LT, ARYDOA YRR, N EFIAA BIUOAERV) =T 2T O LafRLET,
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-fsanitize=undefined
B FI ORI T, B 5 LICELS DO A R LA RO FRI O E YA A T 522 HRLET,
-flunwind-tables|no-unwind-tables}
AZ I N —RIRE DT /R PN BT ERERGAN T BT Dunwind 7 — 7 /L& A4 A0 G ) vEFE R L E T, -funwind-tabless
FBESNIEGE . unwind7 —7 VAR L £, ARSI, -funwind-tablest > S a3 SV ET,
{-gl-g0}
-gA T v aAE, FEATRIRET 7 AT Ay TR AR B INE A & O DR L ET,
-g0A T A, FEATAIRET 7 A /ST /3y 1 TR AT R BN A & D7 W LA R L ET,
BMEHL, -g0A T ar N ENET,
-lname
| ibname. so¥7-1%| ibname. at\ > 7 7 A N4 DFA T FVEFERLET,

SURIIIIR EENTNEFFIZTA T IV TR END T2, a~ U RITTOTAT IV ENEFNEIEIZ/R0ET, K47 Ta i,
V= RT 7 AV DHEIHEEL TIEE,

KATva it VomcEShET,

-0 pathname
pathname CHs TE SN2 #i D7 7 AV EAERLLE T,
-shared

VMR UT, BT VI NARR T DB RLET,

AATvaid, DomicEshET,
-V

FRRa~ RO a0 TRy 7 78X 0FETa~v REFRRLET,
--coverage

I—RI AL URSREER T T D7D DI ALK T D285 RUET, --coveraged 7 T a i, 7y 7 AOFIRRERS IOV ZIFIZ
BETHLENRHVET,
--coveraget 7 T al WH NG E | fltod 7 L a IR0 E T,
--coveraged 7 L ar AR E LTI A FETRIME T DM B 01A T P/ N s AVNICIBINESN DT ETHERENE T 58545
NHVET,
I—RH ALy PHEBEIC OV TR, “9.9 IR IRy URERE” 2 BT ALIZE N,

--verbose

TR~ RRFERH T a0 T TR TSR IO EfTa~v L REFRLET,

9.1.2.2.2 Ayt—UREEF T Iy
FIRREE A B — VI3 24 7 v a i W CIAL £,
-Rpass=.*
Fod LI HE H AL ET,

3 i

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

-Rpass=.*MD % A}

$ fcepx —Nclang test01.¢ —Ofast -Rpass=.* -S
test01.¢:9:20: remark: sinking zext [-Rpass=Iicm]
a_array[i] = b_array[i] * c_array[i];

test01.¢:8:3: remark: vectorized loop (vectorization width: 4, interleaved count: 2) [-Rpass=loop-vectorize]

-184 -



for(i =0; i <N; i++) {

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

-Rpass-analysis=.*
I RAT P LA Lo T B A D L ET,

3 B

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

-Rpass-analysis=.*® & F 5|

$ fcepx —Nclang test02. ¢ -Ofast -Rpass-analysis=.* -S
test02.¢c:9:18: remark: loop not vectorized: call instruction cannot be vectorized [-Rpass-analysis=loop-vectorize]

for(i =0; i < foo(); i++) {

test02.¢:9:3: remark: loop not vectorized: could not determine number of loop iterations [-Rpass—analysis=Iloop-

vectorize]
for(i =0; i < fooQ; i++) {

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

-Rpass-missed=.*
S L HINR DT E R T A=V ML ET,
2L, AN A E—V2iE, 2 AT i b & A L72g o 7o B T B i E T A,

3 i

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

-Rpass-missed=.* s F I

$ fcopx —Nclang test02. ¢ -Ofast —-Rpass-missed=.* -S
test02.¢:9:3: remark: loop not vectorized [-Rpass-missed=loop-vectorize]
for(i =0; i < fooQ; i++) |

-w
BhE A=V hEmIELE T,

-Koptmsg=2
KA T var g B LIS E | -Rpass=*4 7L a ACBEESHDVET,

9.1.2.2.3 mBLBEEA T3>
BOEAIZ B4 54 7S 2 C WL ET,
-O[n]
ML, Bl bl ~10, 1, 2, 3, Fizidfastz e EL £, bl ~ LR ESITORWES | -024 7 var i S ET,
BB~V 3@V NEE | FATRE AN E S E TN, BRI I E97, AL bl EARRED i kL~ 25
ERICEELET,
O[AA T v av EfRELRWGE ., -004 7 v ar Bl S ET,
— I kL0
B bSIVER A,
— Ik kL~
AR EGE LA TN ET,
Bl b A0 TA T V= b7 al T AORKEEDHE/NSIL, FATRIS RIBICERES L ET,

-185-



— kL2
BB L~V UIINA T, LN O LA T O E T FEIMN DA 7 L a R ZIERVET),

- SIMDYLIEMAEFIH LA 7Y =7 M i (-fvectorize)

- JL—77rrm—Y 7 (-funroll-loops)

- JL—7"4y | (-ffj-loop-fission)

- prefetchn 4 D4 % (-ffj-prefetch-sequential)

- A2 74 J&BA(-finline-functions)

- A=/ —=U—RL~ LD B K (-fslp-vectorize)

- B LHERE DM L E

A LS RE DRI L ML, S b~ L TITON O RE LRER | Sl L ORI R0 0 FTHIRL THEMLET,

— Fod bl ~L3

B L~V 2806w Bl b A R HEL £, ol kL~ L2 80B TR SN D35 650, A7V =/ s S AnKR
ESENIMTLHEDRDVET,

— Fil{klL~VLfast
H—lry ke ECERICEITT AL T Ve Ny I AR T AR RLET,

K7 aid, -03 -ffj-fast-matmul -ffast-math -ffp-contract=fast -ffj-fp-relaxed -ffj-ilfunc -fomit-frame-pointer -finline-
functionsz45 & L= 8 & LM T,

KA T v a i, -fij-fast-matmul, -ffast-math, -ffp-contract=fast, -ffj-fp-relaxed. 3L O-ffj-ilfuncA 7" > ar O EIZIY, 55
FERICEWERZELDZ RSBV ET, T LORWERIZ OV TIL, “9.1.2.3.2 B/ MU A I3 2l b L E ORIER 2
ZIRLTZEN,

-m{omit-leaf-frame-pointer|no-omit-leaf-frame-pointer}
U—7 BB (D B A FF N ST W) DT L — DR A U F L DAL ARFEL RV EA L EAT OG0 E R L E T,
-momit-leaf-frame-pointerd 7" aL B E SN2 A L EITOET, FL—2A o ZERITRIESNER A,

-mno-omit-leaf-frame-pointerd "> aL BRI ESIVH & Tl ki3 TV EE A V=7 BT L — LR AL ZL AR % RFFT 5
MENHDTO | PERRPME T 32580 HVET,

A WEEFIX, -momit-leaf-frame-pointerd "L a> M H S E T,
LUF Iz, -f{omit-frame-pointer|no-omit-frame-pointer}4~7" > o LOBfRERLET,
— -momit-leaf-frame-pointer4~"> = 1 -fomit-frame-pointer4 > > aL I HiEEI N E T,

— -mno-omit-leaf-frame-pointer4 " =213, -fno-omit-frame-pointerd 7> a ZEBNCIE E LI A O AFES L, A7
YE$, -mno-omit-leaf-frame-pointerd 7> aL ZEBNFE EL THE MRV ET A,

-msve-vector-bits={512|scalable}
SVEDARI ML T AZYAREARELET, AT Y TT,

-msve-vector-bits=5124 7> aL A8 ESNIZ A BIERIHC AR MLL D RZ DY A R AR ESHIZ B L A7 U Tl b 22 i
LET, 20720, HKibiMeESh FITEREEO M EnNBlFsnEd,

72720, ERR L= FATRTRE T 17 T A, BIRRERCIR E L2 A X DORT VL P AX DSVEZR FEIEL TWBCPUT —F 77 F vIZH
WTORIEFIZEELE T, ZEM1IE. “0.1.2.3.5 SVED RV NLL P RZ YA REIEET AU A DI EFIE FBHAITTEN,

-msve-vector-bits=scalable 7> = 38 EENIZ B E . SVEDRIMULL P 2B BB DY A XL e STRIEREZATV, F4THRC
NI DAR YA RGP TE ST HFATRIRET 07T AR L £, ZOFEITRRET BT L%, CPUT —FT 7 F ¢ ZEESNI-SVE
DARIPL DRI AR EL T FATAIRETT,

B WEIEIL ., -msve-vector-bits=scalable4 "> a A3 @ HENE 9,
KA T a0%, -marchA 7S a0 D features TsveiNE Zh e s A B RN BV ET,

-msve-vector-bits=5124 7 L s B ESNTZ A | -fslp-vectorized 7 > a 13N L7200 F9, F72. SIMDRLIA Z B EcA i Fl 4
HZEITTEEEA,
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-msve-vector-bits=51247 L g L-fltod 7 v a &[RRI € L7854 . -msve-vector-bits=51247 3 2 13 E4h 12720 | -msve-
vector-bits=scalabled 7> a0 NGV ET,

-fopt
optZiE, L FOWT N EFRELET,

{ {fj-eval-concurrent|fj-no-eval-concurrent} | {fj-fast-matmul|fj-no-fast-matmul} | {fj—fp-precision|fj-no—fp-
precision} | {fj-fp-relaxed|fj-no—fp-relaxed} | {fj-hpctag|fj-no-hpctag} | {fj-ilfunc[={loop|procedure}]|fj-no-ilfunc}
| {fj-interleave-loop-insns[=M |fj-no-interleave-loop-insns} | {fj-loop-Tission|fj-no—loop—fission} | fj-loop-fission-
threshold=N | fj-no—prefetch | {fj-oc!||fj-no-ocl} | {fj-optlib-string|fj-no-optlib-string} | {fj-preex|fj-no-preex}

f j-prefetch-cache-level={1]|2|all} | {fj-prefetch-conditional|fj-no-prefetch-conditional} | fj-prefetch-iteration=# |
fj-prefetch-iteration-L2=N | fj-prefetch-line=N | fj-prefetch-line-L2=N | {fj-prefetch-sequential [={auto|soft}]|fj-no—-
prefetch-sequential}l | {fj-prefetch-stride|fj-no-prefetch-stride} | {fj-prefetch-strong|fj-no-prefetch-strong} | {fj-
prefetch-strong-L2|fj-no-prefetch-strong-L2} | {fj-promote-|icm-addressing|fj-no-promote-|icm-addressing} | {fj-

regal loc-using—latency|f j-no-regal loc-using—latency} | {fj-sched-insn-contiguous]|fj-no-sched-insn-contiguous} | {fj-
swp|fj-no—swp} | {fj-zfill[=M|fj-no-zfill} | {builtin|no-builtin} | {fast-math|no-fast-math} | {finite-math-only|no-
finite-math-only} | fp-contract={fast|on|off} | {inline-functions|no—inline-functions} | {lto|no-1to} | {omit-frame-
pointer [no—omit—frame-pointer} | {openmp|no—openmp} | {openmp-simd|no—openmp-simd} | {reroll-loops|no-rerol|-loops} |
{signed-char |unsigned-char} | {slp-vectorize|no-slp-vectorize} | {strict-aliasing|no-strict-aliasing} | {unroll-loops|
no-unrol |-loops} | {vectorize|no-vectorize} }

-f{fj-eval-concurrent|fj-no-eval-concurrent}
tree-height-reductionfiz {233\ T B NIUR R E A B O SBT3 G E R LET,

-ffj-eval-concurrentd 7> 2 B ES - A | tree-height-reduction& i@ K IZ B\ T, v d O FIM A S A2 Lo R
%9, -ffj-no-eval-concurrentd 7> a 23R BS54 tree-height-reductioni i@ LI 2T My OWF IMEEINZ . FMA#Y
SORRAEBEIT A LR R UET, EIEEFIL, -ffj-no-eval-concurrentd 7Y a3 SNV E T,

KA T vaid, -014 7 ar Ll ERERN, o, ffast-mathd 7> ar DA AICERBZHNE T,
-f{fj-fast-matmul|fj-no-fast-matmul}
ITHEDN—T Z @2 T AT TV O ACE#RT 20E e R RLET,

-ffj-fast-matmulAd—~" > gL DR ESNTZ 56 ITHIREDO N — T % @ 2T AT ZVME O LIS L 9, B IEEEL, -ffj-no-fast-
matmulA 7> a3 A S E T,

-fj-fast-matmul4d~7" > a Z4RE LT A, EITERICREIERGIHERRE)ZAELLZLn3HVET, S bORIERICOW T,
“9.1.2.3.2 FE MR RIS T A i b &2 ORIER 22 L TLIZENY,

AATTa it -024 7 v ar Ll NG AICERNHVET, 72721, OpenMPIE R IAA 72— 7 I3 AL EE A,
-ffj-fast-matmul4>"> a3, -shared4 7 > al LRIFHCITIRE TEEE A,

77 AN DA NE-ffj-fast-matmulAd 7> as 48 EL TSN A7 =/ M ay 3 W E FI QD54 -flj-fast-matmul
FT A HRET DMERHVET,

-f{fj-fp-precision|fj-no-fp-precision}
B NS O R RRAENVE U VNI A T o ar O A& HET BN RLET,

-ffj-fp-precisiont 7 > aL R ESII A BV MURIHEOHEBZENELRNIR A 7 v ar O AT E23F 5L £, &
W& S, -ffj-no-fp-precisiond > > ar N SN E T,

-ffj-fp-precision 7" a1, -ffj-fp-precisiond 7> 2%

W

=

-fno-fast-math -ffp-contract=off -ffj-no-fast-matmul -ffj-no-fp-relaxed -ffj-no-ilfunc

IZEEWR 7235 G LA T, D720 -ffj-fp-precisiond 7 > as BWEN e G . —HORE LBEREAHI RS DD T, FAT
PEREDME T4 D AT REMEDS DY £,

-ffj-no-fp-precision 7" =13, -ffj-fp-precisiond 7> a DI EEL TN E903, -ffj-fp-precisiond 7> = D3FHET 2fE 4
DA T arZRIRHIEEL TWTh, LD EICITEL 5 A EE A,

-f{fj-fp-relaxed|fj-no-fp-relaxed}

BN BV B NEUS R, RPRS BB NEURBREL, I L UsqriBaE 2 ov T WGl B A L Floating-Point Multiply-Add/
Subtractfy & & F A L7 O R B A1 TO G0 &R R L ET,
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-ffj-fp-relaxed4 7" > ar DMEESNTZ GG WG PUE R A1 TV ET, AMSRHT, -ffj-no-fp-relaxedt 7 v av D AE N ET,

-ffj-fp-relaxed4 7> as ZHE ELT-H A FATRERICEWERZAEUAZENHY ET, Kol bDRIWERIC VLTI, “9.1.2.3.2 %
B NSRRI T AR L EF OBITER” 25 IR TLTZE,

KATva i, -0LA 7 var Ll ERERGEICEREHVET,
-f{fj-hpctag|fj-no-hpctag}

ABAFX T 2y DHPCH 7 T R AA— "TGARBEREE R T 20 & &R L ET, -fij-hpctagd 7 v ar MR ESNIGE .
HPCX 7 T RLAF — " FANREZ R L E9, HIKIEI3-ffj-hpctagd 7 S ar NS ET,

HPCH I T RL A — N FAR e RN+ 2L T N— =T PV 7 =y F 7 AMERRZ AT TEET,
AA T a i, -mepu=abdfxt 7 T al DA NRGEITERBHVET,
KA T2 aA37 0 s T LOFRERB IOV IR E T2 ENHVET,
-f{fj-ilfunc[={loop|procedure}]|fj-no-ilfunc}
BB E A T RET 20 EERLET,
fouiltind~7"> 2> WAL, hro-flj-ilfunct 7 > a BEEESNIZG S ATV RLET, AMEHT, -ffj-no-ilfunct~ > =
CISEMASIET,
-ffj-ilfunct—"> 2 D ={loop|procedure} A W& E 417354 | -ffj-ilfunc=procedurez "> =L A3 S ET,

ffj-ilfunct 7> 2 AFELISA . AT BICEIERAZ AL ENHVET, FEbDREIEFICOWTIL, “9.1.2.3.2 77
INBORIREN T A i e F ORWER 25 IR TLIEEV,

AAF a4, 0L 7 v ar L ENE G S ICERRHYET,
PATFIC, WG l7e pB8A R LE9,
- BN B SRR S OV B S D B 2 B %k

atan, atan2, cos, exp, log, logl10, pow, sin, tan

NS R U5 L O R R O B BB

abs, exp

-ffj-ilfunc=loop

N—TNOBF B AL TABBALET, 2 AT71T, 7 —FRCBIEIT I L O A 722 ED D i b AMIRES 115 FTREME
BHLBET A TARBALET,

-ffj-ilfunc=procedure
BN D N TORCERE R A T4V RBALET,
-f{fj-interleave-loop-insns[=N]|fj-no-interleave-loop-insns}
SVEZFIAL CSIMDILEN T — TR L T, =T A Z =V =T DI L EA T E» TR R LET,

-ffj-interleave-loop-insns4 7" > al MR ESNIZG A Hed bz TV ET, MIAZ—D—7 BT, MI, 20°510FTD
BHIETT, NMOFREZEMLIZGE ., 2 7 AT BEIINICEZIREL £7°, BRI, -ffj-no-interleave-loop-insns4 7" 2
CHNEASIET,

KA T a g, fvectorized 7S al AN, 5. -marchd 7S a2 O features Csve A BN - BB R A HVET,
N—TF A 2—=Y—T 1%, tradE—R TONL—FAFA L 7 L RO FE b 24TV ET,
-f{fj-loop-fission|fj-no-loop-fission}

VTNT =T AT FA=2 7 DARHE, SIMDILDIRLE, BL NV AF R BOMEIEOT=OI, N—TEHEIHDON—T 153 EIT Dk
BLEATON BRI RLET,

-ffj-loop-fission4 7" > a3 L O-ffj-oclA 7 L ar D3E 27235612, loop loop_fission_targetfi R - 2MEESN IV —7 2 HENIT
SEILET, -01F T v ar g oA, i IZ-ffj-no-loop-fissiond 7 > al S SN E T, -024 7 L ar L ERH 2G4
AW BRI, -ffj-loop-fissiond 7 Y ar NE S E 9,

AT a 1%, loop loop_fission_targetfi i 1- A S CTHEA LB A IO R, BIELET,
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AT ar CEET DL —T REOT VIVR L, tradE—RDOITAZY 7T VIV AAABELET,

RAT v ar CEMET DV —7 3BT, ARVDOAS Y 7 fElkE 2T @A RHVET,
-ffji-loop-fission-threshold=N

HE#hL—7 5N BT 250t DN —T ORLE (L — T WO AHEOL VASET 8 e R D HBIMENE R LET,

NZ, 195100 FE TOREEAE T, MDEZE/NSK UG S EIhR DN —7 D/ INSI80, V—T D3 FIDE 2 DAV ET,
25 W B¢ 13- ffj-loop-fission-threshold=50753E H S £,

Fei L1712 loop loop_fission_targetf -k 7 AME EIALCHY, -ffj-loop-fissiond 7> ar | ffj-oclA 7 v ar | 8L U-024
Trar Ll BB RS G AT L a ITA NI E T,

-ffi-no-prefetch
prefetch@ B&fERHLTeA 7 V=V M AR LW AR LET,
-f{fj-ocl|fj-no-ocl}
clange— R R—rT 25 Ll AT B O & LHIETT (777 < T AV I T4 7 Ve BN T DG EfRRLET,
-ffj-oclA 7 v al BEEESNHE BICLET, BIERFL, -ffj-no-ocld 7L ar @S ET,
AAT v aix, 017 var bl ERF A ICEWRHVET,
-f{fj-optlib-string|fj-no-optlib-string}

ST EBIEUC BT, Bl LD T AT TV a7 D00 e AR L E T, -fij-optlib-stringd 7" Y ar M ESN- 85 A
I CHROTA T TV EFFRNZ) 7L ET, BRI, -ffj-no-optlib-stringd > > a A HI L ET,

-ffj-optlib-string4 7 > 2213, -mcpu=ab4fx[+sveld 7 T ar LRI E LI A A0 £,
-ffj-optlib-string-~7"* a14, -shared4 7 L a AR ERFIZ-fltod 7 L a LRIRHZITFRE CEEE A,
KA T a4, 7ur 7 AOFMRERB IR VR E T 20 BERHVET,

LIRS, G270 2 CFH EB S R L £ 7,

bcopy, bzero, memchr, memcmp, memccpy, memcpy, memmove, memset, strcat, strcmp, strcpy, strlen, strncmp, strncpy
strncat

-f{fj-preex|fj-no-preex}
V=AT 0T T WK L TAEARDSATIH O Fe i b 21 TH B AR LET,
ffj-preext 7" > a BIRESNTZHA . Bk z TV ET, AREERL, -ffj-no-preext 7 v ar RSN E T,

-ffj-preext 7 al HAREL G, 77 T L0 b EATSIRNTT DM BE TS, FATRERICANER (TR OH]
SFEAIREV R LD EDHVET,

ARATvaid, Ol 7 var LLEBE RS G ICERAHET,
-ffi-prefetch-cache-level={1|2|all}
EDF vy alb - I T =52 % T V7 2y F o0 EHRRLET,
BMERET, -ffj-prefetch-cache-level=allA > > =2 2@ XN E T,
AA T a1k, -fij-prefetch-sequential 7= (-ffj-prefetch-stridet 7' > 2> DHH D1 LU ERF B2 GAICEWRAHVET,
-ffi-prefetch-cache-level=1
T —BEURF vy all TV T 2y F T HIEEERLET, LRF Y alli2i 7 V7 =T Bprefetchi &AL £97,
-fii-prefetch-cache-level=2
T = BE2RF Xy all TV T 2y T T HIEEERLET, 2RF Y alliZF 7 V7 2T Dprefetchi B & EHL £,
-ffj-prefetch-cache-level=all

-ffj-prefetch-cache-level=133 JU-ffj-prefetch-cache-level=247" a OFEREA RIRHTAZNC L £4, 2fE¥HDprefetchin 5%
MAEDELLCID, VR T VT 2o F R EBRTHIENTEET,
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-f{fj-prefetch-conditional|fj-no-prefetch-conditional}
ifSCCswitch SCIZ B END T ry 7 O HCE ASILAELSIT — X2kt L Cprefetchin 5 & Ak A0 &0 E R LET,

-ffj-prefetch-conditional 4" > 2 MEESIIZGA . prefetchi B4 L £9°, AWEEET, -ffj-no-prefetch-conditional 4~ =
CANEASIET,

AT a i, -ffj-prefetch-sequential 721 3-ffj-prefetch-strided 7" v a2 DH B 1O LL ERNE e A IZEMRAHV ET,
-ffj-prefetch-iteration=N

prefetchfy ST B8, L—7 ONEHRZIZE| ASNET — 4 &5t 5E 35L& RUET, NIiL, 10>510000F TOREEL A
<7,

AAT a4, 1RF vy 2O BTV T 2T Dprefetchiy a5 R ELET,

AA Tz, -fij-prefetch-sequential 7= 3-ffj-prefetch-strided "> a> DI HO 1L EAFRESILVTCNS, 230, -ffj-prefetch-
cache-level=1F7-Z-ffj-prefetch-cache-level=all4 7" aL M ESN TODEAITE MRV ET,

AT v asid, -fj-prefetch-lined 7 v a LRIFICITFE E CEEH A,
-ffi-prefetch-iteration-L2=N

prefetchiy S 2E 4288, L —7 O MafsZ I8 SN DT — X2 w2 e fanL £9, M. 1/510000F COFEEH
<4,

AAT 20X, 2RF vy 22T VT wo T T Dprefetchiy S a5 RELET,

AAT T a g, -ffj-prefetch-sequential 721 X-ffj-prefetch-strided 7> 2 DI LD 1-DLL EAMEESIL TS, H>D, -ffj-prefetch-
cache-level=2F7= [ -ffj-prefetch-cache-level=alld 7 > a L MR ESN QOB A AR FT,

AT vasid, ffj-prefetch-line-L24 7 > a L LRIFFIZIFHE E TEEH A,
-ffi-prefetch-line=N

prefetchfiy S AT BBE, My oL 2T AV RIS T 5T — 257 V7 20T ORI GETHIEE R RLET, MI, 105100
TOEHKMETT,

KA TV a4, WRFvoL 2l )7 2o F T Hprefetchfn a5t G ELET,

AAT v ar i, -fij-prefetch-sequential 47" > aL MR EEHCUVD, A0, -ffj-prefetch-cache-level=17-%-ffj-prefetch-cache-
level=allA 7" > ar HHEESN CODEHAITAH NI ET,

AAT T a ik, -fij-prefetch-iterationA 7 > a L RIFFICITFRE TEEH A,
-ffji-prefetch-line-L2=N

prefetchfin T2 LR D%, N2 2T A RIS T 27 — 27 V7 2o F O RET HZLa4RLET, M, 1225100%
CORSIETT,

AT vax, 2RF vy 22T VT =y F T Bprefetchfin 526 G e L £,

AA T ar i, -fij-prefetch-sequentiald 7> aL MR ESHCUVB, Ay, -ffj-prefetch-cache-level=27-%-ffj-prefetch-cache-
level=allA 7" > ab AR ESN COD LA ITAH N0 ET,

AAT T a ik, -fij-prefetch-iteration-L24 7 S aL LRI TR E TE EH A,
-f{fj-prefetch-sequential[={auto|soft}]|f]-no-prefetch-sequential}

N—T SNBSS T 7 B ASNDEST — 25t LT prefetchf B LIA 7 V= M AR T D0 & Efar
LET.

-ffj-prefetch-sequential 47" > ar MR ES NG | prefetchin BT LI-A 7 V=V M ERL £, -O14 7 a3V 57z
Bbr, BWEHERT, -ffj-no-prefetch-sequentiald 7 L a 2SS E T, -024 7 v ar Bl EsGahiet &, AmsHE, -ffj-prefetch-
sequentiald~7" > ar A HINET,

-ffj-prefetch-sequential 47" =2 D ={auto|soft} 13 E M S 41 7= 35 | -ffj-prefetch-sequential=autord~" > = A3 SALES,
RAT vaid, 0147 var bl EBRHE G A ICERAHET,
-ffj-prefetch-sequential=auto

N—T N T SILOEHHINCT 7 B ASIVDBS T —H KL T N— R =7 7V 7 = F 2RI 327, prefetchfinr 54 Hi )
T DAL AT AEBNTERLET,
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-ffi-prefetch-sequential=soft

N—T N SN DEEEINC T 7 B ASNAES T — 2 Zxt L T, N—R =T 7 V7 =T ZH| w312, prefetchdy 5%
HAOLET,

-f{fj-prefetch-stride|fj-no-prefetch-stride}

N—TWTHEHAENLF vy 2DTA P ARXINE RERANTIARTT 7 EASNDESNT — Xk LT, prefetchan 2 f# AL
AT PN BT DI E DRI RLET, VT =y F T VAR IS EL RV — T 2 G 5 E T,

-ffj-prefetch-stride "> aL ¥R ES NI G prefetchfn BaE A LIcA 7 Y=/ MR L ET, A ISR, -ffj-no-prefetch-
strided 7" v ar S HSET,

KA T vas i, -OLF 7 v a L ERE G R ICER R HVET,

-f{fj-prefetch-strong|fj-no-prefetch-strong}
1RF Y v =Rk 9 Dprefetchan 4% AR 9D ES. strong prefetchfy 52 AT 20 & a2 R L E T,
-ffj-prefetch-strong 23 8 E S 7854 | strong prefetchdn 54 AR L £97, B WEHREL, -ffj-prefetch-strong 23 SV ET,
AATva i, WkF vy all 77 oy T § Hprefetchin B2 T 2% G LET,

-ffj-prefetch-strong4-7"> =213, -ffj-prefetch-sequential £7- 1 X-ffj-prefetch-strided 7" a DI HD 1O LL ERFREES LTS,
Mo, -ffj-prefetch-cache-level=1F7= |%-ffj-prefetch-cache-level=allA 7" > a2 MR E SN TG A ITH NIV ET,

-ffj-no-prefetch-strong4 7> =13, -ffj-hpctagd 7 as AR ICE RN HVE T,
-f{fj-prefetch-strong-L2|fj-no-prefetch-strong-L2}

2RI v 2T Dprefetchin 45 & £ 3D B, strong prefetchan 45 & £ D0 S E R LE T,

-ffj-prefetch-strong-L223 8 E S 7855 | strong prefetchdiy & Ak L £9°, A WEIRFIS, -ffj-prefetch-strong-L22%# HSALE T,

AT va i, 2kF vy all V7 2y T Dprefeteh 372 T kG LET,

-ffj-prefetch-strong-L24~7" > a1, -ffj-prefetch-sequential 721 3-ffj-prefetch-strided 7L ar DHIBLD1IDLL EDBMEESIVTND,
7>, -ffj-prefetch-cache-level=2 % 7= 1%-ffj-prefetch-cache-level=allA 7L 2 MR E SN CO D AITH TR E T,

-ffj-no-prefetch-strong-L24 "> =13, -ffj-hpctagd > > ar ARG EICERIHV E T,
-f{fj-promote-licm-addressing|fj-no-promote-licm-addressing}

N—TRIERBEN O I VAT 272012, SIMDAERIIZ, TRV AGHEIZBIT DL — R EEE LD DA TN )%
FRLET,

-ffj-promote-licm-addressing 2348 E S35 & . ZORELAZITVET,

QLA T arv bl ERERIeE | AR, -ffj-promote-licm-addressing4~"> a2 H S E T,

KA T v aA4d, -01F T ar Ll ENG IR EICEWDIHET,
-f{fj-regalloc-using-latency|fj-no-regalloc-using-latency}

=T NOLPZZEHF I T, AU~ DL RE BB DL AT L 2 B TR ES DB E iR LET,

-ffj-regalloc-using-latency 2ME ES NG A B DL AT LV E BB L TATY RS AL VAZEZRELET,

OLA 7 v av Ll ERNE A AIERET, -ffj-regalloc-using-latency 47 > a A S v E T,

RATvarid, -0l T var Bl EBSH 8 5B RR b ET,
-f{fj-sched-insn-contiguous|fj-no-sched-insn-contiguous}

LOASEUSTRILL PAZEUSIT R DM B AT P 2=V TR T, i NERR A n— R, AN i ae, £
T DINAT L a— Vo T AN ENEfRARLET,

-ffj-sched-insn-contiguous M e E SN =54 FIREZRHIH Tl 3 AINAr YV a—V 7 LET,
-OLA T av L LA AL, -ffj-sched-insn-contiguous4 7 > a3 S ET,
RATvaid, -0L4 7 var L EBRH e A CERA D ET,

-f{fj-swp|fj-no-swp}
VINT 2T RATFGA =L T EATHINE D ER R LET,
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ffj-swpA 7 > aL DPEESIIZG G Y I NI =T 7 T TA = T RATOET, BERRL, -ffj-no-swpA 7L ar 3 HSET, K
FT v ad, -1t 7 var Pl BB L U-mepu=abafxt > v ar NI E BRI D ET,

PUF O —7 2k L Qi@ b2 ronEE A,
- RATIGA= T DRI —TF
- -msve-vector-bits=scalabled "> a2 LI M EN =LV —7

ffj-swpA 7> ar AR A . -msve-vector-bits=5124 7 L ar AR EL £ T, 727U, fltod L al WA RIS AIIEEL
FHA, Fo, KA T Va0 AIZ-msve-vector-bits=scalabled 7" > a2 MR ESN T DAL EE L FH5 A, -msve-vector-
bits=5124"7"> 2 ZFHE T 250N, loop swpti/R T-DOF IR IFLEE A,
-0 I B LM T OV WG E DDV ET,
-Rpass=.* | -Rpass-analysis=.* . 3 U*-Rpass-missed=*4"7" > aL I ET 256 V7N =7 AT T4 =0 F Okt Ay
TV, YA T AR ED N — D — T % Ul Ay A TR LT L D E IO — TR D Ay
TN ET, 207D, I AT L TR O —T PRSI E | V) — AT 0T ANTED N LD — I T
BRI BED A=V N HENENDLZERHVET,
-Rpass-analysis=.* 33X U-Rpass-missed=*4"7"> a2 ER T, -Rpass=*47' > al ZHETHILILY, 23412 8oT
ERINDN—T LD A=V DIRELARHT DI LN TEE T, ZOHE, AvE—“remark: loop pipelined” i, Y7 =7
IRATFGA = T NI NBDI—T DIOHE SN LA ERLET,
H{fj-Zfill[=N]|fj-no-zfill}

ZfillOE L EATHODEDEERLUET, ZfillOoxE VI, V—T7 N TCEXIALDBEITHRHT —HI DN, T —F 5 AFE
Uipbr—R4 52870 Fry o RICEZAL A OFAMR T 55 (DC ZVA) &> TEZALEEL md L £7, zfillo
Bl LIRS BRETRDANT A ORI T R A& HEL T, 256731 Ml 7 vy 7 & BN CNT By 2 53 JeD T — 2 % e b oD
KIRELET, M, 10H100FE TOELETY, MIEEEZEIELIZGE . 20 IR ABINIEZRRELET, -OLF 7 v ar i
BRNSEE  H-Ffj-no-ZfillA 7L ar NE SN E T, -024 7L a PLEDNERISE . B, -fj-no-zfill4 7 a )%
FsinEd,
-ffj-zfillA~7"> a3, -mepu=ab4fx4 7" 3, -msve-vector-bits=5124"7" >z BL-024 7 v a DL ERT~THG A
WCEMPBHDET, -flj-zfilld 7 > ar DG 285 A . -msve-vector-bits=51247" > a  ZFE L £97, 72721, -fltod 7 v a3 E%h
REBITHFELEE A, F-. AT 7 ar D% AIC-msve-vector-bits=scalabled 7" 2L M ESN TODEALFHFEL A, -
msve-vector-bits=51247"> a > B8 45 5N, loop ZfillFE R T OF BEIKFL 8 A,
7ok, fj-ZfillA 7 L 2l FEE U THIRRUI=A 7 2=/ N7 s 7 2% DC ZVAMAS DO LBIDF v 2 EEALENEN 256/ 31 N ThD
CPULMINCEITUIH & FATREE L T HUIF RIS EL DL B ET, ABAFXTHODC ZVAMFDLEIDF vy
v aBEALEEIL256/ SN T,
Fo, LT OHEICAREMEEH T 5L FATHRME T 5220350 ET,

P AN ORIV SF6 2 L O NG AN AT A

- BERUED NSV L—T

- ff-zfill=NA TS a2 Ty 2 HE R EL TG, 930, — 2 d o TEZIAEND ARVFED YA ZNT 1107 Z0E /)N

SV E

B I LA FEL THERE~ DB L — 7 BN TRV ET, 2070, Aiaifbid, -ffj-zfill[=NJA4 7 ar Trar T Aafi~
AT loop zfillfg R T T/ —7 HALIZE A T 52 L2 HERL £9,

ZfllZ oW T, “3.35 Zill" 2B FHATZESN,

-f{builtin|no-builtin}
IEHET AT Y B OB EATRRL T, (b A RESE DN BT R LET,
fouiltinAd 7" > ar M ESN A, Rl RESEE3, AT, -fouiltind 7 > a3l A& E T,
FIMEDPIELET A7 FV L RIA ORBEE ER LIS E . FIAZ OB R LI RICRSRWEERHVET,
RIGLIRDIFWRETAT VBT, LT DEBY T,

abort, abs, acos, acosf, acoshf, asin, asinf, asinhf, atan, atan2, atan2f, atanf, atanhf, calloc, cbrt, cbrtf, ceil,
ceilf, clearerr, copysign, copysignf, cos, cosf, cosh, coshf, csqrt, csqrtf, erf, erfc, erfcf, erff, exit, exp,
exp2, exp2f, expf, expmlf, fabs, fabsf, fclose, feof, ferror, fflush, fgetc, fgetpos, fgets, floor, floorf, fma,
fmaf, fmax, fmaxf, fmin, fminf, fmod, fmodf, fputc, fputs, free, frexp, fseek, fwrite, getenv, hypotf, ilogh,
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i loghf, isalnum, isalpha, iscntrl, isdigit, isgraph, islower, ispunct, isspace, isupper, isxdigit, ldexp, |gammaf,
log, log10, logl0f, loglpf, log2, log2f, logbf, logf, malloc, memchr, memcmp, memcpy, memmove, memset, modf
nextafterf, perror, pow, powf, printf, putchar, rand, realloc, remainderf, remove, rename, rint, rintf, scalbnf
scanf, setvbuf, sin, sinf, sinh, sinhf, sprintf, sart, sqrtf, srand, sscanf, strcat, strchr, strcmp, strcpy
strcspn, strerror, strlen, strncat, strncmp, strncpy, strpbrk, strrchr, strspn, strstr, strtod, strtok, strtol
strtoul, system, tan, tanf, tanh, tanhf, tolower, toupper, vprintf, vsprintf

-f{fast-math|no-fast-math}
FHEOFAM 7 1552 B B DR E LA TONEEIERLUET, flastmathd 7 > ar PR ESNIG A St T ET, &
W BRI, -fno-fast-math4 "> 2 2%l A S E T,

-ffast-math4 7L a2l ZHEE LA KiElkoflush-to-zero®—R (A DA T RofE B FEER L O LS ENHE0IZE
SR DYERNC LD BT, IR RICRNEH GHRRRZES EITREO ISR R A ELLZERHVET,

BEALORBIERIC OV TIE, “9.1.2.3.2 3B/ INBURIE L 2 il b L 2 ORWET 2B L TEE0,
KA T varid, -0l 7 var U LR ERBG G ICERPHET,
KATva A4, 7ur 7 AOFMREB IO VR E T 2N ENHVET,
-f{finite-math-only|no-finite-math-only}
FIBEIITE RS RIZB W THBROBUED A ThHHEW D ZE2ARE L F Bl NI O o L AR S D E D AR L
ESg
-ffinite-math-only4 "> ar DR ESNI-HE | Fai b AR ES T E T,
KA T ari-fast-math)» SFES L ET,
-ffp-contract={fast|on|off}
Floating-Point Multiply-Add/Subtractis 5.y 15 4 F L 7= it (b A A T OIS A H R L E T,

-ffp-contract=fast4 7> aL MR ESNV 5. BaB{baIT O E T, -ffp-contract=onF 7> al SR ESNIZ GG, SEEHI T
ESH7z#pragma STDC FP_CONTRACT ON% FV o35 & LRI i kA4 TV VE 9, -ffp-contract=off4 7 > ar pMEES -
BA . bR T O EE A, BT, -ffp-contract=off4 7> 2> Nl S ET,

-ffp-contract={fastion}4 7> aL WE 275G FATRERICENEHGLORZEREDE W) EELLIERHVET, KiELOF|
TERNZOWTIE, “9.1.2.3.2 B/ NS AR BRI ) Al b ORIER " 2 S L TN,

-ffp-contract={fast|off} 47"~ a 1%, -O14 7 v ar UL LA R A EWAHV £,
-ffp-contract=on4"7"> a 1%, -004 7 ar LL LA R A BEW A HV F9,
-f{inline-functions|no-inline-functions}

V—=AT T T 5 L TCRERSNI B E AL TA L BBRORGUT 20BN RUET, -024 7 > ar DL LR eGE | ANgEE
1Z. -finline-functions4 7" > a 2% SN E4,

AATvaid, -024 7 var Ul EERIFCHRELIZBAICA R LR E T,
AL TAV BB TH, 2 ST TA U TA VR T _RETRWEHIMIL G A1, A TV BBOXSITITR0ERT A,
-f{Ito|no-Ito}

U BRI EATON R ER R U E T, fltod 7Y a ZHEELIE A Vo V7R L ATV E T, fltod 7Y a3, 7'm
77 LOBREB IOV VIR E T 2L BERHYE T, B, -fno-ltod 7 al RSN ET,

fltod 7" v ar e-ffj-lined 7L a ZRIRHIRE LTI 6 7 07 7 A7 CHREESIA S TR OV 71U VSRR B2 L — |
BT 2N ERSNET A, Ta77ATICONTIL, “T 77 A FEH TR ZBBL TSN,

fltod 7 al AR E LIS 6 ., R E TEDIRELEEA 72 al I3 FRRD AT,

- O[nAT var

- “9.1.223 il LBEA T LA T DO TS T LDV YRR E T DA T Ay
fltod7 > a 13X, -sharedd 7 > a8 BRI -ffj-optlib-stringd7 > o LIRIFFICITHR € TEEH A,

-fltod7"> a - &-msve-vector-bits=51247" L oL & [RIRHHR E L7285 & . -msve-vector-bits=51247" > a3 E4hi 2720, -msve-
vector-bits=scalabled 7> s> NE IRV ET,
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-f{omit-frame-pointer|no-omit-frame-pointer}
BRI LICERIT D, 7L —bRA L ZL D AS ARG LR RIE L ETO NS RLET,
-fomit-frame-pointer4 "> a2 DMRESNIZ S E | B bAITWVET, b — ANy ZIERITRFES AL EE Ao
-fomit-frame-pointer4-~7"L = &4 E L7254, -momit-leaf-frame-pointer4 iF3E L £,
-fno-omit-frame-pointer4 "L a & 45 L7234 . -mno-omit-leaf-frame-pointerZ 5538 L £,
AW, -fno-omit-frame-pointer73idE F & E 9728, ZO A 1E-mno-omit-leaf-frame-pointerz 75 E L 8 A,
-f{openmp|no-openmp}

OpenMPILAE DI R L EZ T ANAOEELR R L ET, -fopenmpd 7 L ab MR ESNTZIGE . ZiF ANE T, AR, -fno-
openmpA~ v ar S HAENET,

T7A NGO ONZ-fopenmpA 7 L al B EL TSN/ AT ¥ =/ b7 al T AR E N TWDIEA . -fopenmpAd~' v al %
HBETDOLENHVET,

-f{openmp-simd|no-openmp-simd}

OpenMP{LARDsimdi# 3L, declare reductionfi 3¢, 35 X Usimdfs 7~ HizH -Dorderedi LD A H N T 2D ENEHRLET,
B WX, -fno-openmp-simdA 7> a8 SN ET,

-fopenmp-simd47" > 2 BNEESNZH A OpenMPHARIZ L BSIMDIL T 21TV WHHITAT  ER A,

-fno-openmp-simd4-~7"> aL BIREE LI E | -fopenmp-simdA7" > aL A NI L ET,

OLA 7 ar LUF A6 simdiE I AZ TH-72LLTh, SIMDILIZ T ER A,
-f{reroll-loops|no-reroll-loops}

N—7 V=7 Ol b EA T EDEFERLUET, -freroll-loops " a MRS 5E, ol ba TV ET, AISREL, -
fno-reroll-loops4 7> ar A SN ET,

-fsigned-char
char BICEH S L= &4 % singed char B L THROZ LR RLET,

-funsigned-char
char BICE S L7 %% unsinged char L L CTOHZ LA 4R/ RL £,

-f{slp-vectorize|no-slp-vectorize}
A== =R~V DI FUE (LR, SLPERFONET)EATHIZ LR RLET,
-msve-vector-bits=51247 L al R ESNIH G . A4 T Va3l zh i F9,
0147 ar BWEN A AL, -fno-slp-vectorized 7> a3 ST, -024 7 Y ar UL EWNE R E . G
1%, -fslp-vectorized 7> a SN E T,

-f{strict-aliasing|no-strict-aliasing}
SEEHI CRUESNT- s raliasing rulelfiE o T, ATV REIRD B2V E 4 B LI fEA L (Strict Aliasing) 21 1O/ & &R R L
F9, -00F 7L ar AN E . #Z-fno-strict-aliasingd 7> ar A ASIVET, -O14 7 L ar DL EDNERRIRE . BMEIL, -
fstrict-aliasing4 7> a2\ A SN ET,
AAT v a g, -01F 7 v ar b ERE IR EICEWRRHIET,

-f{unroll-loops|no-unroll-loops}
=TT =7 D CEATONE D EHRLUET, -funroll-loops? 7" S a DEESN GG Fal{ba2ITVES, R
13 AT B B ROEREA R ELE T, -O1LA 7 T ar BN a8, A WERIL, -fno-unroll-loopsA™—7"> a2 A3 A &
NWET, -024 T v ar Ll ERERSE . AKEEEX, -funroll-loops 7 v a A HSILET,

-f{vectorize|no-vectorize}

N—TINOFEREIH L, SIMDYEEM AR A LA 7V =/ MR B0 S D E R L E T, -fvectorized 7> a MEESIZ
BE . V=7 HNOMAITH L CSIMDYEEM G 2RI LA 7Y 2/ b2 AL ET, -014 7 L ab NE IR A BT, -
fno-vectorized 7 > ar N AINE T, -024 7 T ar LA ERH A ARSET, -fvectorized 7 v ar N HEINE T,
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-Kopt
“329.6 clang®—R Tl BN B SN DA 7L ar IS COVB-Kopth 7L a3, i d-BelangE—R DA 7 L a4z
EEHbET,

224 SERLREEAF TSI

SEEEARIC R T A T 2N O W TEHB L ET,

9.

o

A ATV T ey b E G0 BRI 2SR DOL VAR ELET,
namelZlE. L F oWz fgEL £,

{c89 | ¢99 | c11 | gnu89 | gnu99 | gnull }

BMEHL, -std=gnullA 7L ar NEH SN ET,
-std=c89
CUEARITEE AW TR T 2 Z L2t EL £ T,
-std=c99
COMIARITHAWTIFIR S DL a4 ELE T
-std=c11
CIMERRICE S W TR 52 L2 EL £ 7,
-std=gnu89
CBIEARITINZ T, GNU CHEIRMIARIZEE DWW TR 352 LataE L £,
-std=gnu99
COUEARITMZ T, GNU CHEBRAIARIZEE DWW TR 352 LA 48 E L £7,
-std=gnull
CLUERRITMN A T, GNU CHLIRIEARIC SO TR T 22 L2 E L £,

--linkcoarray
COARRAYHARZFI AL T DFortrank O F GBS & CUERTAT TV DB EITIIORLET,
KA T ar TtRELRWEGE | BRI ZATHD20 2w | TR AT 2283 TEET,
--linkfortran
COARRAYLARZFI AL TRV Fortrand D SRR & TRERTA T FUDMBEATI IO RLET,
ARA T ar RRELROGE | BRI ETHORND | TR A ST 2283 TEET,

9.1.2.25 CPU/7—xT/VFvEEFTav
ey Y T O CBIEA T Y ar BL YT —% 7/ F Y BEIC B T4 T v a Al DWW GRIIL T,
-march=arch[+features]...
RELLET =X 7 7F v Oy MR LA T P2/ 7 AV AR T DI iR E T,
archiZi%, LLFOWFnpati L £7,

{ armv8-a | armv8.1-a | armv8.2-a | armv8.3-a }

-march=armv8-a
ArmmV8-ATER SN TWAM A AR LA T2/ NI s AN AR T DA RLUET,

-march=armv8.1-a
Armv8-AB L TUAMVB.L-ACERSIN COAM G EFALIEA T Vb 7 ANV AR T DI EE e R LET,
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-march=armv8.2-a
Armv8-A, Armv8.1-A, BLTAMV8.2-ATERIN CWAMBEFIH LA T 2/ I v AN AR T 52828 RLET,
-march=armv8.3-a

Armv8-A, Armv8.1-A, Armv8.2-A, BLUAMVE.3-ATEBESN CWAMGERIRALIZA 7 V=l T ANV E Ak A b e te
ﬁ“bij—o

features\Zi%, LA T OWT 4R E TEET, + CRYI-T, HED featurest FiE T 52 L TEET,

{ sve | nosve | fp16 }

sve
AMVB-AT —X 7 I F X DILBR CHHSVEZFIRALIcA 7 V= /b7 7 ANV N T T 22 %R L ET,
nosve
ArmMV8-AT —X 77 F X DILBR CHHSVELZFIRALIRNAT VI N7 7 AN T DT a8 R LET,
SVEZ YR —bLpNT oy At OF T V2 77 7 AN AR LI AT A4 T v av HHEL TR,
fpl6

Hk BV NI S DWW CE R AR AR e A 7 Ve s N7 ANV E N T2 L EERLE T, SRBEARIC OV TIL“9.5.2
HREEE (168" N R B/ NS ROV T RSB L TTEE Y,

-march4 7" v a 1%, -meput 7 v a AR L CEBENZ DV E3, AMERHE, FroXolc-marchA 7 v av i fAshEd,

%9.4 -marchA 73> DERIE

Aii-mepuAFay -marchz 7> 3> D AMKIE
-mcpu=a64fx[+sve] -march=armv8.2-a+sve+fp16
-mcpu=a64fx+nosve -march=armv8.2-a+nosve+fp16

-mcpu=generic[+nosve]

-march=armv8-a+nosve
-mcpu=thunderx[+nosve]

-mcpu=generic+sve

-march=armv8-a+sve
-mcpu=thunderx+sve

-mcpu=thunderx2t99[+nosve] -march=armv8.1-a+nosve

-mcpu=thunderx2t99+sve -march=armv8.1-a+sve

&
e - — -4
3
Gz

-mepud 7L ab-marchd 7 L a BRI ES NG -marchd 7L s AFGTESIIZT —X 7 7/ F v o featuresh B SIVET,

-Karch

“3£9.6 clangE— R T 20o44 RIS E RSN DA T a7 Il Cnh-Karehd 7 > a ik, clange—ROF 7 v a AZ@E &
PoET,

-mcpu=cpuname[+features]...

WRELLT oy T OL 7 VeI N7 7 ANV BT 285 HRLET,
counamelZi, LA T oW EfELET,

{ a64fx | generic | thunderx | thunderx2t99 }

-mcpu=a64fx

ABAFX T vy AT DA T =V N7 7 AN 1A EE R RLET,
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-mcpu=generic
A7 oy YT OF T V=N T s AN AN )T HIEE TR RLET,
-mcpu=thunderx
ThunderX7 @ty H T DA T VI 7 7 ANV W 1T HZEa R LET,
-mcpu=thunderx2t99
ThunderX27" ety H AT DA T V= 7 7 AN T 52 e R L ET,
featuresiE, DL F OWTNDEFTETEET, + CRE)I>T, D featuresi 45 ETHLHTEET,

{ sve | nosve | fpl16 }

sve
ArmV8-AT —X 7 F X DILBR CHHSVELZFIRALIcA 7 V= /b7 7 ANV R IT T DA R LET,
nosve
ArMV8-AT —F 77 F v DYLIR ChHAHSVEERFIHLRWAT Ve /b7 7 ANV )T HZ R LET,
SVEZVR—bLpWT oy a7V b7 7 ANEERRLIZWE AT, AA T v ar 2HEL TR,
fp16

R R B NI RSOV CEREHAREALIRU AT Ve s b7 7 ANV B M T DT LR RLET, SRRV T1E49.5.2
HAE L (168 MR B MIURRIZ OV T 2B IRLTES Y,

BMEHEL, -mepu=a64fxA 7> ar SN ET,

2 :IJ‘:‘L
[=]
L:'__ LT

-mepuA 7 e b-marchAd 7 L a2l MR ESNTZ5 A -marchd 7 L AR ESNT= T —X 7 7 F <o featuresh MESL SN E T,

-Kcpuname
“3£9.6 clangT—R CIIERRCA RN EIRS DA 7 Va7 IS QW b-Kepunamedt 77 213, clang®—R DA 7 v a Al
ROV ET,
9.1.2.2.6 O—F4EREEAF T ay
a—RAERICEET D4 T v a i oW CERIALET,
-fopt
optZiE, L FOWT I Ef R ELET,

{ {PIC|pic} | {fj-largepage|fj-no-largepage} }

-f{PIC|pic}
AN —R(PIC)E KT A LA HRLET,
-f{fj-largepage|fj-no-largepage}

YERR T2 AT RIBE T 0 T LN T — U _— TR A 320 e R L E 7, -flj-largepaged 7 v ar MR ESNIZ A .
F—UR—UHE R L9, BIERT, -ffj-largepaged 7 T ar RNEHINET,

ffj-largepaged 7 > a1, fsanitized 7 al LRI E LA, L0 £,
ARAT v a T Vo VRHTHEE T DM EDBHIET,
-mcmodel=name
FATRRET R T LB IO AT U=/ b a—NEIBE T — X B O R K EEZ R LET,
nameiZiE, LT oW e i L ET,
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{small|large}

AWEERL ., -memodel=smallA 7> ar SN ET,
-mcmodel=small
V2 It Da—REREFH T — X IR OB FEDMGBLINIZ D L UE L RO B WA T V=T a s I b ERLET,

-mcmodel=large

V7% Oa— R IMAGBLANIZ R M E L E9, #0T —F MO REXIZHFNIHD FE A, FFT — 2RISR &7
BRI =N RAETHH A, AATvar 2R ELET,

-mfj-tls-size={12|24|32|48}
ALy R «m—71 )L« AkL—3(Thread-Local Storage) ~D7 7 AU ERA T ¥y hOF A XEFEELET, BALITIE YT,

ALy Rem—J1 b s AN — T DY A R ZE D -mij-tls-size=12(4K AN, -mfj-tls-size=24(16M/N1}), -mfj-tls-size=32(4G/ A
]). -mfij-tls-size=48(256 T/ A N & 4R E T LM TEET,

AL R =R AR =P DY A XA T o b OFEAE B 25 E . Vo V=T — 0 A E T,
KA T varb-fltod 7 ar wRIFHCIET DI EITTEER A,
-Kopt

“329.6 clangE—R T4 BN E RS D A7 T a M ISV COD-Kopth 7 v a3, # T %clange—R DA 7 v a iz
BEHDOVET,

0.1.2.3 BEREA T3> DFEEIE
FEREEA 7> g O EHREAHHALET,

9.1.2.3.1 clangE—Ré&tradE—RIZEITHEREA T3> DO xIG

clang®—F &trad®—NOFHRREFA 7 L 2 ARRIZRRVES, 2O, T a7 T LORRRIHE > TN e ~AFOT—N 2L E S
BAICITEENSLE T,
clangE—F LtradE—RIZIBUW T, A7 a A BREEMEEED R L THORIERREA 7S a2 2 “ 29,5 clang/trad & — N i@ OFHERIFA~

A \ORLET, HEEE BN IR U T 7 v ar A DA DRIERIEA 7 L a2 49,6 clang®— R T S04 i B S no4 7
ar " IORLET,

+ “3R9.6 clangE— R Tl HINBEIRI NS T al P ISR 2\ trad B — R OFIFRFEA 7 2 a1, clang®—R THRET
EFER A, BESNHGE . =7 — Ay =% L, JEREh L £,

— tradE—RD-K{SVEINOSVE}A 7" v a3, clangE—R TIFEE CEER A, FHESNIGE, =7 —AyE—U%2 ML, #iER
L Ed, SVEZFIA T ENE R T D541, -mepud~ v ar F-id-march4d 7 > a (2+{sve|nosve} & {1 L T
EE,

1)

+ “29.6 clangE— R TITHASA NI EHSN DA T > a |G b Atrad T— R OFRRREA 7 > ar R ESNIZ AT, *His
T 5clangT—ROFIFREA 7L ar PR ESNT-bDEHRLET,

© BEREREEL N RICBHRR A~ > a AFR E L T, clang®—R ftrad & — R Gl b o A ks RS R DA NH £,
— -Kfastd 7> ar BMRESNIG A, BEINDIA T L ar 0T 74V NCA N2 T —X T 7 F ¥istradE—R L3804,

- BEINATT AT OWTL, clang®—R1E49.1.2.2.3 Faii{bBEhiEA T T a7 O-Ofasth 7 a O A | tradE—RiX
“2.2.25 -KA T v ar " O-Kfasth 7 v ar OB A S IRLTFZEN,

- TIANVNTHINIRDT —F 7 7F w220V T, clangE—R1%9.1.2.2.5 CPU/T —F 77 F ¥ A7 > a2 " d-march
FTark tradT—R112.2.2.5 -KA T v a " O-KarchidA 7 a5 R TLIEEN,

« LUIFoATvauii, trade—FR telang®— R CE M OB ER R 2V ET,
— -K{strict_aliasing|nostrict_aliasing}4 ">z
trad-E—N :-Knostrict_aliasing

clang®&—F :-0023 A %h72 B X -fnostrict_aliasing. -O1LL_E AN 20725 1 X -fstrict-aliasing
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— -K{omitfp|noomitfp}4~"> =
trad“&—N :-Knoomitfp

clang & — K : -fno-omit-frame-pointer , /il . T -m{omit-leaf-frame-pointer|no-omit-leaf-frame-pointer} @ & & A3 72 \ M RE 1 -
momit-leaf-frame-pointer

729.5 clang/trad E—F #£ @D EREEA T3>
ATar

-G

—-Dname[=tokens]

-E

-ldir

-Ldir

-M

-MD

-MF 7/ /ename

-M

—MMD

-WP

-MT target

-P

-S

-SSL2

-SSL2BLAMP

~Uname

-Wtool, argll, arg?]. ..

—C

£

_go

~| name

-0 pathname

-shared

W
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9.6 clangE—R TIEB A OL RN ERSINEZA T3>

tradE—FTODA T av £

clangE—FTOFFLav 4

—-KA64FX -mcpu=a64fx
—KARMV8_1_A -march=armv8. 1-a
—-KARMV8_2_A -march=armv8. 2-a
—-KARMV8_3_A -march=armv8. 3-a
—KARMV8_A -march=armv8-a

—-KGENERIC_CPU

-mcpu=generic

-K{PIC|pic}

—f{PIC|pic}

—Kcmode |={smal | | |arge}

-mcmode |={smal | | large}

—K {eval |noeval}

—f {fast-math|no—fast-math}

-K{eval_concurrent|eval_noconcurrent}

—ff j-{eval-concurrent |no-eval-concurrent}

-Kfast

-0fast

—K {fast_matmul |nofast_matmul]

—ff j—{fast-matmul |no-fast-matmul}

—K {fp_contract|nofp_contract}

—ffp-contract={fast|off}

-K{fp_relaxed|nofp_relaxed}

—ff j- {fp-relaxed|no-fp-relaxed}

—K {iIfunc[={loop|procedure}1|noi | func}

—ffj-{ilfunc[={loop|procedure}]|no-ilfunc}

-K{largepage|nolargepage}

—ffj-{largepage|no-largepage}

-K{lib|nolib}

—f {builtin|no-builtin}

-K{loop_fission]|loop_nofission}

—ff j—{loop—fission|no—loop-fission}

-Kloop_fission_threshold=#

~-ffj-loop-fission-threshold=N

—Knoprefetch

—-ff j-no-prefetch

-K{oc ! |nooc |}

—ffj-{oc! |no-ocl}

—K {omitfp|noomitfp}

—f {omit-frame-pointer |no-omit-frame-pointer}

—K {openmp | noopenmp}

—f {openmp | no—openmp}

-K {openmp_simd | noopenmp_s imd}

—f {openmp-s imd | no—openmp-s imd}

—Koptmsg=2

—-Rpass=. *

—K {preex|nopreex}

—ff j—{preex|no—preex}

—Kprefetch_cache_level={1]2]|all}

—ff j-prefetch—-cache-level={1]2]al I}

-K{prefetch_conditional |prefetch_noconditional}

—ff j-{prefetch-conditional |no-prefetch-conditional}

-Kprefetch_iteration=N

~-ffj-prefetch-iteration=N

-Kprefetch_iteration_L2=N

~-ffj-prefetch-iteration-L2=N
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tradE—RFTODA T ar £

clangE—RFTOA T ar 4

—Kprefetch_line=#

-ff j-prefetch—Iline=N

-Kprefetch_line_L2=N

~ff j-prefetch-line-L2=N

—K {prefetch_sequential [={auto|soft}]]
prefetch_nosequential}

—ffj-{prefetch-sequential [={auto|soft}]|no-prefetch-
sequentiall

—K {prefetch_stride|prefetch_nostride}

—ff j-{prefetch-stride|no-prefetch-stride}

K {prefetch_strong|prefetch_nostrong}

—ff j- {prefetch-strong|no-prefetch-strong}

—K {prefetch_strong_L2|prefetch_nostrong_L2}

—ff j-{prefetch-strong-L2|no-prefetch-strong-L2}

—K {simd|nosimd}

—f {vectorize|no-vectorize}

-K{strict_aliasing|nostrict_aliasing}

—f{strict-aliasing|no-strict-aliasing}

-K {swp | hoswp}

—ff j— {swp|no—swp}

-Kswp_strong

—Kswp_weak

—ffj—swp

—K{unrol I [nounrol I}

—f {unrol I-loops|no-unrol I-loops}

—K{zfill[=M |nozfill}

—Ffj—{zfilI[=M [no-zfill}

-N{exceptions|noexceptions}

—f {exceptions|no-exceptions}

-N{f jcex|nof jcex}

—ff j-{fjcex|no-fjcex}

-N{fjprof|nof jprof}

—ffj-{fjprof |no-f jprof}

-N {hook_t ime | nohook_t ime}

—ff j- {hook—t ime | no—hook-t ime}

-N{line|noline}

—ffj-{line|no-Iline}

-NlIst -ffj-Ist
-NIst=p -ffj-Ist=p
-NlIst=t —ffj-Ist=t

-Nlst_out=7//e

-ffj-lst-out=7//e

-Nsrc -ffj-src
-V —version
{~x-1-x0} ~f{inline-functions|no-inline-functions}

9.1.232 FE/NARE %l:iﬁ'é%i@t&%@@”’ﬁﬁ%
AT S 2 R LT T CTRB N A A A B (L L7 B & B2 ATREME R Y £,
AEIES %ODE'H’EH%(‘EG:%%%E%)G:Ou\T%EEHLE?LO

AALBERNT, FEARIITIRIEEE 75MHEILL 7247 V= MeARRK L E 378, “229.7 VBl NECRTI L 3 D i b D RIVE” OF MR
ZAEYROEAVIZ R B DIV T HEDEEE TH4ICHEHLL 72< 72 D35 8 M HV ET,

KA T T a OFEMIL9.1.2.2.3 LR EA T L al "k Kol LR T ORI 99.2.2.1.2 Fai b iR T OFE 2 5 IS0,
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RI.7 FHIBABERICHT SRBEILDEER

mEfEA T ay mELETF BEMERDAE

ITPNREDN — T % @787 A7 VRO AT ZE 9 D ki

~ffj-fast-matmu| - 10 A AL BT LB ET

BB DAL T A TRBC, WG R =0 = 44 B A
B 7 BRI LT 7 LTV R 2% FI57=8 , -ffj-fp-relaxed:
[RERDRIVERMBA UL FIREMED BV E T, 61T, -ffp-contract=off
F 7y arRe-fij-no-fp-relaxed4d 7L ar DI EDH D 72 L, FRIE
JE R L2 B2 <, WGP i 4 35 L UFloating-Point
Multiply-Add/Subtracty 5% 42551270 E9,

—ffj-ilfunc[={loop|procedure}] —

HOASRE B NSRRI RS BBl NI BR L, Fo K UNsqrtBEk
(IRFL ORI S A a2 R 2 R0d bz 750 T LT O
LOREWER B ECD ATREIED DV ET,

© FATRERITLOBERE OBENDBAELD,
~ffj-fp-relaxed - c BIEBLORVEICHNAIEER L A0 TE X D,
< BIBEBIUOREVMEIZHNAIADIZIEDOTEEHZ 5,

© BIHEITREYVEANAN, £ Inf. IEHAEE O A UL M,
EHULEL D I/ IMELZ T MEDO W04 | IEEE 75412
HEPLL 72\ EfEL 725,

-ffast-math47" > 2 B8 L O-fj-ilfuncA 7" as R E 2T 57

~Ofast - 0. AR E BT L E T,
HEOTHMIAFE% 2 I A& L2170 T, FHEEENELD
ZEMBHVET, E£77. IEEE T54HEILL 22 W EEE 52 LM%Y
7,
3
—ffast-math B
Xky + x¥z — x*(y+z)
F7z, flush-to-zeroE—R& T 57280, To¥—7m—(28>T
FEEBU IR L2 DI ERE oY — A4 T RPREIFF5000.01228
bET,
S DAi . _ Sy P =
ffp-contract=(fast on] fo contract ([faston]) Floating-Point Multiply-Add/Substractiii i 2 F Fi 45 i b

ZATHODOT, FDERE DG HBENELLILBHVET,

F7o AUBE R I#pragma STDC FENV_ACCESS ONZ VR —hLEH A, D78, #pragma STDC FENV_ACCESS ON%~7'17/'Z
LFORUZSE T, 7 r7 Z 5088 HI3F ALV RB NSRS N EATRACI AT 22 L03B0 ET, HlxIX, LT OB FAE
THIEWBHVET,

© EHEZ AT ZVBIEIC A i Hfetestexcept B A W CEB/ INEURIRIBEZ F 7127 7B AL L&, 7R T A0 BTy h
INIRNTFT Dy S TS,

* GNU CTA 7 ZVIZ 5 £ bfeenableexcept B %A AV CREV NS BISN DO NT o T E G NI &2, T R T L08R FIdF &
L7 SIGFPES 7 VA RSN D,

72720, BHRREEA 7 2 3 -00% 8 52 L TRl b B3 I IE S, B Rl T NHVET,

9.1.2.3.3 SVEFIARDIEEIA

-ffj-prefetch-sequential 4~ =L F7-13-fj-prefetch-strided > 2> RF NG E Th, L F OS2 T Cilif= 3/ —7"Cldprefetch
MAIERSEREA,

© BEAROHSERLEVEREN
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© BEFNDOTLDY A X8/ SIA RIS

9.1.2.3.4 SIMD#IAABEA#F AN ETEEIE
SIMDSHLIA 2 BRI R BRI 1 B X AU W T L,

« EHTAT7 VA, SIMDILAA B DOvector type 51U FE ORI B2 G LL T OWT IO AEAT-TIZE, BLF D
KHLEATOIRWGE | FATRERICTRO R AELHTENHVET,

— UL ZBEIZ-WI,-z,nowA 7L a R ET D,
M2, BRBEASHLD_BIND_NOWIZ1% % 7E T 5,
BRBEZ54LD_BIND_NOWIZ DU\ T, “9.1.6.1 EITHEREEZA 2B IR CTLIZE0,

3 B

© © 0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000006006060COCOCEOESE

SIMD#E5A B8 % Dvector typeZ 51 41D RIS

#include <arm_sve. h>
extern void subl(svint64_t p_val);
int main() {
svint64_t p_val;
p_val = svdup_n_s64(123) ;
sub1(p_val); /* vector typeZ B|HICIHF DRI DIELH L*/
return 0;

}

© 0000000000000 00000000000000000000000000O0O0C0C0COCOCOCOCEOCEOCEOCEOCEOCIOCEOCIOCOCEOCEOCOCIOCI0CIOCI0C0CI0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCQCCQCCOCQOCEOCEECEEETS

* -msve-vector-bits=51274 7> a MR E SN2 E | SIMDILIAA BISA M 352 LIX TEERA,

9.1.2.3.5 SVEQARIMLL P REAY AR EIEET HIGEDIEEIA

-msve-vector-bits=5124 7> gL NS ESNIZH A L SVEDRI MU U AKX DA R %5128 N ChDE 7 Tkl & B L E9, %
D= ERRLT-FEITATRE 7 0T L%, SVED I MLL-PZZ 5128 hOCPUT —F T 7 F ¥ IZBWTOLIEFIZEIEL £, SVE
DY I AZPE12E Y NUSDCPUT —%T 7 F v CIIFATRERE K T3 ARt E4, T2, TR RIIEIESNFE A,

-msve-vector-bits=scalabled 7" > a R ESNT-H A FITRIHEY 1 T AL, CPUDSVED I MNLL VAKX DY A X255
1TARET,
SVED_RIMVLDAZ DY A R % IE W4 BIFEOIEFEFIAIL, “C.2.8 SVED I PAZ DY AXDIEFIZHOWNT BB TIZEN,

9.1.3 BIRaATURFDRIELH
ZZ T, clangE— R CTOBRFNRERE A OV TIALET,
clang/trad & — R HEOFIRI~ L FOBREEEIC OV TIL, “23 IR~ FOREER 2SR TSN,

fccpx_clang_ENV
fcc_clang_ENV

FHERIEA 7 S a8 E FH OB A H T,
R fcepx_clang_ENVIZZn a3 AF M| BEEZ#fce_clang_ENVIZRAT 472 _AFH T,

FIRE I, ZNSOBREEHOEEL T, clangT—FRE A OFRREEA 7T a5k Uclang/trad & — R @O FRREEA 7 > a 2% E
FTHZENTEET, clang/tradT—RHBEDFIER AT > a1 20T, “9.1.2.3.1 clangT—F ttradE—RI2 BT HRIFR A~
Tar OIS B RUTITZE,

INBDOBREEBICH ESNIHIEREEA 7 2103, clangE—R TORENERVET,
FRREA 7 > ar OESENEAIZ DWW T, “24 BRI 07 4L 7 7 AN B R TLIZEW,

9.1.4 BIEREF7O4J)LT77M4IL
BRI 7 07 AN T 7 AN ERET DL, FIRIEA 72 al OFT 7NN B R T HIENTEET,
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i TR R BIER I Y o 7 AV T 7 A VB LU FIORLET,
%9.8 BIEREE 7074 /L 774 )L(clangE—FK)

FIERa~v > FDFER E—F T7AIVE
clang/trade—FR 3@ letc/opt/FISVxtclanga/fccpx_PROF
IR INAT
clangE—NRE A [etc/opt/FISVxtclanga/fcepx_clang_PROF
. ) clang/trade—K3LiH Jetc/opt/FISVxtclanga/fcc_PROF
AT AT AL IRAT
clang®—REA Jetc/opt/FISVxtclanga/fcc_clang_PROF

clang/trad-E—RITBDOFRRIF 7 07 4 L7 7 AN, clangftradE— R B OFREEA 7 > ab 25 ETHZEMNTEE T, clang/trad
=R HIBOFIRIFEA T T 21220 TUE, “9.1.2.3.1 clangT—R LtradE—RIZEBITHRIRIEA 7 > ar DX 2 S L TTEE,

clange—REH OFIRRIF 7 27 4L 7 7 A /Ui, clangE®—REH ORI~ > 2 ks L Uclang/trad-E— R E@OFERIEA 7 > a0 %
RETDHIENTEET,

BRI 07 4107 7 AV OFERIE A L ORI 2 OBV T, “24 BRI 7 07 L7 7V R BIRL TS,

9.1.5 HoMhLHERSNI=Z/O%4

HEN LD EFSN~7a(LLk, BEE R~ 7n i ONE )OOV D0 T, BIEREA 7" a0 -std=named$5 E G C TENZE DV ET,

UTFORIC, BEHZ /DL — R LET, X TOEER~I/EFRTH-01003, BFIRFEE 7V a ~-EB L O-dMEFEEL
TLIZEY,

9.9 BiEREFA T3 -std=nameDIEEIZIEL TENEIL T IR EERT IO

Al F BIEREFA TS a3 -std=namelfEESN =SB LEHDL AL
c89 gnu89 c99 gnu99 cll gnull
__STDC_VERSION__ - 199901L 201112L
__STRICT_ANSI__ 1 - 1 - 1 -
linux - 1 - 1 - 1
unix - 1 - 1 - 1
- SRRl
F+9.10 ENEIELGVBEEEZE<Y YD
Al F &
_LP64 1
_OPENMP (1) 201511
_REENTRANT (3£2) 1
__ ARM_ARCH 8
__ASSEMBLER__ (143) 1
_ CLANG_FUJITSU 1
_ DATE__ FHER B A (asctimeBI 2D IE )
__ELF__ 1
__EXCEPTIONS (}4) 1
__FCC_major__ ALNRAT DA — =V ar s
__FCC_minor__ A ATDOYAT—N—=TaEE
__FCC_patchlevel__ AT DT L NIVEE
__FCC_version__ IRAT DRV ar R T LT
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A+ &
__FILE__ VAT AN
__GNUC__ 4
__GNUC_MINOR__ 2
_ GNUC_PATCHLEVEL__ 1
__LINE__ = AT 7 AN DITE R
_ LP64__ 1
__OPTIMIZE__ (I5) 1
_PIC__ 1 (E6)
2 (1E7)
_ PRAGMA_REDEFINE_EXTNAME 1
__PTRDIFF_TYPE__ long int
__SIZE_TYPE__ long unsigned int
__STDC__ 1
__STDC_HOSTED__ 1
_TIME__ FHAR %) (asctime BB D FE )
__USER_LABEL_PREFIX__ 78 3 FH|
__ WCHAR_TYPE__ unsigned int (78)
__aarch64__ 1
_ clang_major__ Clang/LLVMOD AV ¥ — /N —Ta F
__clang_minor__ Clang/LLVMODO~AF—"—Ta &K 5
__clang_patchlevel __ Clang/LLVM® 73y F L~ L5
__clang_version__ Clang/LLVM®D /N — Vg %3 3074
__linux 1
_linux__ 1
) 1 (1E6)
_pic__
2 (1E7)
__unix 1
_unix__ 1
- B

11) BIERIEA 72 a2 -Kopenmp %7-i3-fopenmp A 2

12) BIFR A7 L 2 -pthread 47 2

1E3) FIRRIEA "L = -x assembler-with-cpp A ZhE, FIII AT T 7 AN DT 497 A3 SORF

114) FRR 47" 2 -Nexceptions £7- {3 -fexceptions A 2 i

75) BIFREFEA 7L a2 -01L, A

11:6) BIERIEA 72 gl -fpicE /-1 d-fpie e

1E7) BHEREEA 7L 2 APICE - 1 Z-fPIEA 2

118) trad & — R LA3 725728 | tradE—R DA 7 V=V REFER L TV DG A ICE M LRV EIEE T2 A REMEA DV £,
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9.1.6 EITDFHm=
ZITIE, T LB FEITTATDDOFHEEIT OV T LET,

0.1.6.1 ETHIIRIELH

FATHROHIN BT ARAAEE T DL TEE TEET, “FR9.11 FATHRFESI A K (clangT—R) "2, FATRHCIEE TSR AR
LET,

728, OpenMPILEEDBREEZSEXIZ OV T, “4.3.2.2 OpenMPILAE D BRES A5 A B3t A< T2 &,

#9.11 ETRIREZ H(clangE—F)

RIEZEHA FARSUK =13
FLIB_HOOK_TIME time —ERIFRRME LI L D7 v VR BEIZ IS WL time VR T 1T

T — P —ERBEEAFFOHENET,
timel30~2147483647DE T, timelc 03t ESNT-HE . —
ERFEMIE COME UL L0 ET,

SRR OV, “8.3 7o /R B B ALTIEEN,

LD_BIND_NOW 1 HEHIGATIFVDTRL ADY L RN B IEY 7 ZAdi o720
ZEERLET,

9.1.6.2 RITHDIEEE
clang e — R TIER SN T 1Y T L2 FATT 556 OB FHE | LLTIORLET,
o FATREOZEHEI T

AU R TSN =7 07 T 0%, BN To— VAR BB LT T A_— N Sa 22 o 7 B AT 97, BN Tr—
TNV L OT TAR—NEBI BRI K EWVE AL, AX v 7 i8I E + 37 RESIIRIR T 20BN SV ET, 7’1
TADAK 7 AL, ulimita <R (bashflZr A < U R) R E TR E TEE T,

9.2 it HEEE
9.2.1 Bt DPE

BB L OEEZ OV, “3.1 el b OEE 22 L TLIEEN,

= N =
AR
LG

RELDERBER

clang=e—K &trad&— R Tl b o A fE RN R GENHVET,
FIEREF Ay E2—

clangE—RTiX, EXOFRKE A =72 F L ETS,

F7z, clangF—REtrad®—RTlE, Ave—VOH AR R ET,

9.2.2 BiLBeEEDER AL

IS REZ A NG T 272D DREREIZ DWW T AL £ 77,

9.2.2.1 &BELHEIT(TFIITALIT4T)DFIA
Bl blc Lo TR RE @AY — A7 07 F 5 BICHR T 5281280, Bl OB RE IV @EDHIENTEET,
clangE—RCl&, BL FO2EHAD S {LHHTT (777~ T AV I T4 7 Ve iR T 52N TEET,
* clang®— RV R4 2E il AT H O i bR T
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* Clang/LLVM TH AR —hL T A kil e T
clangE— 3R —h 28 L@ AT B Ofa Ll T, -fj-ocl£72-ffj-no-oclA 7" > a THIEIT 5213 TEET,
Clang/LLVM THR— ML TS Eid bl TIL H ICH 220 ET,

z N =z
AR
1L

ARFENITHBEL TORWRBELHIET T2 E LIS E . BIERIEL £ A,

9.2.2.1.1 &BILHIEIT(TST I TALYT4T)DFESE

clang e — R 33— N5 8 Hilm /S T H O Rl LT (757~ F AL 2747 )id, U FOBRTIREL £, FRES-f
WLH R FE RO —7 T LET,
E3t

#oragma T REEIEFF

HALLE

KBTIV V—7 DERNZFEIR L ET, F72, Clang/LLVMO S Ll 7 Dloop  TE/IKIE D E Ll A T4l B O
{LHIETT Dloop T4, N—T DRI e Z LN TEET,

clangE—RA3 AR —R5Clang/LLVMODESE T T (757~ T AL 274 7)1k, LT O THRELET, eSS tis =1
BB —TEITEE T TANILET,

E0

#pragma clang RFILIERF

BAME
— loop bl EDEE IR T- D&

FBUT LT VL —T OE AN U £, 72, 1Z0DClang/LLVMOIE L HIET TOloopl TEZITE = /A 3k 3 Ok
BALHIEITDloop T, N —F LDk ZENTEET,

— bR ELRIELIE R OB S
HBIZLTZNEER IO T OT X TOBRILE S BLOSLORNI R L ET,

0.2.2.1.2 miE{LIERFDIELE

clangt— R T 7E W RE/e ol (LR /R 72 “59.12 F5 7€ W RE /e ol (LR R 77 IR L E T,

= N =r
N
gﬂ /I 2

tradE— R DR E(LIER -2 EL-5A 11, clangT—F DR B LIE R - IcE b £+,
& E DAL R T ORIGIE. “329.13 clangT— R TIIE L4 BN BRSO B LIE R 2B BL TIEEW,
“39.12 5 E ATREA R B A LR R ISR e W L R F AR E LA 1. RSN E T,

$9.12 {EFE A RE BB LR F

RE{EETRF BB HETER HRERIE
loop clone var==n({¥) #ipragma fj loop clone var==n IESNI EBar B FAE AL T Do
wERR L =T e R DI R R LR T,

tree-height-reductionf i k12 38\ T, VB NEUR
AT OIS BT DA RLET,

loop eval_concurrent #pragma fj loop eval_concurrent
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miE{LERF EEHIETER TEREREE
-ffj-eval-concurrentd "> a2 Gl S h Ak i b
N—T B THRET HDIENTEET,

loop eval_noconcurrent

#pragma fj loop eval_noconcurrent

tree-height-reductionficiéi {1233V T, VB MUK
BEREmM OIS EZIZ . FMAfR T OF H 485
FTHIEEFERLET,

loop loop_fission_target

#pragma fj loop loop_fission_target

[cl]

2T BB —T S EIEATO AR &
T, LTI L CORFEETEET, clzfiiE
LIz B 0ay S Z7OBEL, BAIERLRLTT,

loop loop_fission_threshold n

#pragma fj

loop

loop_fission_threshold n

HEL—7 5 ENZRBIT D E MR DN —T ORI R
AR RLET, ML, 17>5100F TORHfE
T, N —T IR L CORIEETEET,

loop preex

#pragma fj

loop

preex

AEADFATRHEEZATOZ LR LET

-ffj-preext 7" > a T S Ak a L — 7 B
NMTRETDIIENTEET,

loop nopreex

#pragma fj

loop

nopreex

RERDFATRHMEAT RN LR LET,

loop prefetch

#pragma fj

loop

prefetch

a2 34Z0 | BhprefetchBGEE H N 52 L5 4R
ZT—\‘L/iTo
-ffj-prefetch-sequential4~~"> =2 F7- 1 X-ffj-prefetch-
stride 7" > aL Tl S A i b & /L— 7 B T
HRETHIENTEET,

loop noprefetch

#tpragma fj

loop

noprefetch

a3 AZ D A BprefetchBre & #4052 L ats
RLET,

loop prefetch_sequential
[auto|soft]

#pragma fj
[auto|soft]

loop

prefetch_sequential

BB T 7 B ASN DB T — Ikt L Cprefetch
MEEERTHILEHERLET,

-ffj-prefetch-sequential[={auto|soft}| 47" * a > Cii
SN Db e — 7 BALCHRET 2L TEE
j‘o

loop prefetch_nosequential

#pragma fj

loop

prefetch_nosequential

WG T 7 BEASNAELS T —Z 2% L Tprefetch
MAEERLRNZEERLET,

loop prefetch_stride

#toragma fj

loop

prefetch_stride

N—TNTHEHSNDGX > 2T A LD
KERANTARTT 7R ASNAEHT —F LT,
prefetchn 54 £l T 22 LA fiRLE T,

loop prefetch_nostride

#pragma fj

loop

prefetch_nostride

N—TNTHEASNDF vy 2DTA A XL
KEBRANTARTT VR ASNDEF T — XT3 LT,
prefetch & AR L7 W2 &R R LE T,

loop prefetch_strong

#toragma fj

loop

prefetch_strong

1R vy 2T U TA RS LD prefetch iy 45 %
strong prefetch: 352 L& FRLET,
-ffj-prefetch-strong4~"> 2L Cii &N A b &
N—T B THRETHIENTEET,

loop prefetch_nostrong

#toragma fj

loop

prefetch_nostrong

IRF Y 2| ZRHL TARRS L b prefetchin 4%
strong prefetche L7aW 2 &2 4R RLET,

loop prefetch_strong L2

#tpragma fj

loop

prefetch_strong_L2

2R F v 2 Tx L TE R E LB prefetchin 5%
strong prefetche 952 & &5 RLET,
-ffj-prefetch-strong-L24~"L =2 Gl S b e
=T HALTIRETHIENTEET,

loop prefetch_nostrong_L2

#pragma fj

loop

prefetch_nostrong_L2

2R F vy 2 Tx L TE R E L prefetchin 5%
strong prefetch& L7 W ZEEFRRLET,
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REILETF

B L HETER

loop swp #oragma fj loop swp VTN 2T AT TA = TRATIEHERLET,
. IINT 2T AT FGA = T oATIO RN & 2R
loop noswp #pragma fj loop noswp
7
ZHillo b2 A LET,
loop zfill [M t#ipragma fj loop zfill [A] MIDC ZVAG S D EXALT Iy ¥k F+1~
100D FEHAE T,
loop nozfill #pragma ] loop nozfill Zfillo e b 2 hiz L £,
FMAf B &M 1T 225 RLET,
fp contract (fast) #pragma clang fp contract (fast)

-ffp-contract=fast4~7"> = it S D etk %
B/ A B THRIE T 2L TEET,

fp contract (on)

#tpragma

clang fp contract (on)

FMAM G &M T2 RUET,

#pragma STDC FP_CONTRACT(ON)%Z v /=5 &
LEAITY,

fp contract (off)

#pragma

clang fp contract (off)

FMAMSZH LN Z R R RLET,

loop unroll (enable)

#pragma

clang loop unroll (enable)

loop unrol | (full)

#tpragma

clang loop unroll (full)

loop unrol|_count (n)

#tpragma

clang loop unroll_count (n)

N—T%T o= 7T HIEERRLET,

-funroll-loops#—~" v a2 G S A bz v —7
WAL CHET 20N TEET, unrol | (ful 1) &4
ELES AV — T2 RALET,

loop unroll (disable)

#pragma

clang loop unroll(disable)

N—T%T o= T LR E R RLET,

loop vectorize (assume_safety)

#tpragma

clang loop

vectorize (assume_safety)

V=T TR DB TR T2 TR A H IR LT
WIED RN EZFRLE T,

loop vectorize(enable)

#tpragma

clang loop vectorize(enable)

loop vectorize_width(n,

#pragma clang loop vectorize_width (s,

SIMDILEH NI THZaERLET,

-fvectorized~"> 2L Gt XN D i LA L —7 H.
NECHRETHIENTEET, vectorize_width (n,

scalable) scalable) scalable) ZfeEL7-35A1%. SVEZF|HL7-SIMD
{EIZBWTSIMDE RS nD TEEE 12720 £9,
loop vectorize(disable) #tpragma clang loop vectorize(disable) SIMDib G+ A2 xR R LE T,

1) vanIEH 2N E S L TLIES0,

loop clonelgRF

FE RSV varb i n S8 MRS AR R L, V— 7 5B 22 L2 R UET, Rl—/L— 7125 L TEikkaloop clone
FHRFERELUISE ., MR ELTAEONRI A SN ET, 2B —7 DRG BB AN ~LdD/)L—7Zloop clonef& =12
ETHILTTEER A, AREREICID, 7T om—Dr 778 OIEOEE bR EL F3, clonefiE it/ —7 285720,
ATV T AORESBIOFIRRER AN 25 50350 3, AL R 171X, -034 7 v ar B3 e GBS

&)Diﬁ—o

vanFintll o285 c3, 72720, intil ChoTh . L FOS A5 E TEET A,

© MIER AN

© SERRALNE R

© BFIEER

+ threadprivatex 255

M. -21474836487>52147483647 £ TOIIE T,
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3

XEILIE R T DIETE
* f51: loop clonefi = F &1 D>D AR E

#pragma fj loop clone N==10

for(i =0; i <N; ++i) |
alil = i;

}

[k % Y — 2 A—]

if(N==10) {
for(i =0; i <N; ++i) {
ali]l = i;
}
} else {
for(i =0; i <N; ++i) {
alil = i;
}
}

Iy EA R L, —T B ERELET,
« i2: [F— N —F I E Dloop cloneds = FAHEE

#pragma fj loop clone N==10

#pragma fj loop clone M==20

for(i =0; i <N; i++) |
alil = M

}

[Fcid i % DY —AA A—]

ifTIN==10) {
for(i =0; i <N; +i) {
alil = M;
}
} else if M ==20) {
for(i =0; i <N; ++i) {

alil = M;
]
} else {
for(i =0; i <N; ++i) {
alil =M,
]

}

[f——71Zk L T Dloop clonefir -2 E LGS BELIEE IOV —7 MRS ET,
« 3. 757 %R H L 7zloop clonefi /R 1- 45 &

int flag = (start == 0 && end == 10) ? 1 : 0;
#pragma fj loop clone flag==
for (i = start; i < end; ++i) {

ali] = i;

}

[ b % DY —ZA A—]

int flag = (start == 0 && end == 10) ? 1 : 0;
if(frag == 1) {
for (i = start; i < end; ++i) |
ali]l = i;
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]
} else {
for (i = start; i < end; ++i) |
alil = i;
}
}

Gy E AR N—T AU ET,

* 1514 loop clonef& R T-DFR-T R E

#pragma fj loop clone M==10
for(i =0; i <M +i) {
#ipragma fj loop clone N==20
for(j=0; j <N +j) {
alilljl = 0;
}
}

S EL—T DEE BIRBFA LD L—7 Zloop cloneff /R F- a2 E T AZ LT TEEEA,

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop eval_concurrent¥giR¥F
tree-height-reductionfic i {12 33\ T F B NGRS BE A S O W FIE A BT 22 L2 R LT,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE
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#pragma fj loop eval_concurrent
for(i = 0; i <n; i+ {

x[i1 = alil * b[i] + c[i] * d[i] + e[i] * f[i] + g[i] * h[il;
]

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop eval_noconcurrent¥gRF
tree-height-reductionsi i {235\ VT R B/ NS R M B O W FIEZ B2 . FMAR & ORI Z BT 52 L2 R ET,

3 i
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#pragma fj loop eval_noconcurrent
for(i = 0; i <n; i+ {

x[i] = ali] * b[i] + c[i] = d[i] + e[i] = f[i]l + g[il * h[il;
}

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop loop_fission_targetfg"F
RESNI L —T IR LT, BN —T 3ERATIZ AR LET,
R —F I L TORIEETEET,
R TR E LI A O A TOBEIL, AREFEEFEL T,
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#pragma fj loop loop_fission_target
for (i =0; i <n; i+) {

}

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop loop_fission_thresholdig=F
FRRTATHENTHRE § 510 BL00DBEHAE M Lo T, EIHR O/ —T DR EOBIEZTERLE T,
BN —T L COREETEET,

3 i
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#pragma fj loop loop_fission_target
#pragma fj loop loop_fission_threshold 10
for (i =0; i <n; i+ |

}
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loop preex{B8RF
ANERD FATRHM OB L 2T Z L afi R L ET,

3 i
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#tpragma fj loop preex
for(i =0; i <n; i++) {
ifmlil 1= 0) {
ali]l = a[i] / blk]l;
]
}

[ b % DY — A A=)

t=1/Dblk];
for(i =0; i <n; i+H |
if(mlil 1=0) {
ali] = a[i] * t;
}
}

QLA — T I, RO S TR O BB LTV

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop nopreex}gR~F
REROFATIHM OB b A I 22 &R L ET,
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#ipragma fj loop nopreex
for(i =0; i <n; i+ |
ifmlil 1=0) {
alil = a[i] / blk];
}
]

LD —T T REROSATIMO R LA TV ER A
loop prefetch¥gRF

A ATOABTVT 2o FHEREE AN T DI LR L ET, BB V7 =y FHERELIT, =212 A BRI Cprefetchiy &4 A
T DDA E 2 HIBTL | prefetchain & AR T DHERE T,

3 i
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#ipragma fj loop prefetch
for(i =0; i <10; i=i+m) {
ali] = blil;

}
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loop noprefetchig"F
AL R’ATDO AT VT = FHERER NS T D AR LET,

3
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#pragma fj loop noprefetch

for(i =0; i <10; i=i+m) {
ali]l = b[i];

]

forV— 1T L CH BNV T = FREREN BN TR0 £,
loop prefetch_sequential¥gRF
HHGEANIZ T 7 B ASNDEH T — 2% L Cprefetchfiy 5 & AL T2 LR L9,

prefetch_sequential {57~ 7-1Zfel ) Cauto & H8E L7254 V—7 W TSN DEIIC T 7 B ASNDELS T — XX LT, /~—FR
U7 7VT 2o F R T 50, prefetchy &AL T2 E0%E, 2L SATRH BN T DI LA HRLET,

prefetch_sequentialfg /R 712 Tsoft & FRE L= G, L —7 N TSN AEE T T 7 B ASAELSNT — 22k LT, ~—F
U777 2o FEFI R, prefetchfir &£ R T EHERLET,

prefetch_sequentialt&7=FIZfiautoCsoftZ AW L= 5 &1, autox fEEL /b D LA LET,

3 6
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#ipragma fj loop prefetch_sequential auto
for(i =0; i <n; i+ {
alli] = a2[i] + a3[i] + a4[i] + ab[i]
+ a6[i] + a7[i] + a8[i] + a9[i] + al10[i]
+ all[i] + a12[i] + a13[i] + al4[i] + al5[i]
+ al6[i] + al7[i];

}
RREIRDN—TIZBNT, =R =T 7V 2T EFIH T2, prefetchn SEERLT 200 %, 227 AT HEITERIRL
3

< 2

#oragma fj loop prefetch_sequential soft
for(i =0; i <n; i+) |
alil = a[i] + b[il;

]
FBRLIRBN—TIZBNT, N—R Y =T 7V 7 = F %F 1 prefetchim & & A L £9,
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loop prefetch_nosequentialfgsRF
BEIHINZ T 7 B AS DT — #15% L Cprefetchfn & £ R L7222 e & FERLET,

3 6
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#pragma fj loop prefetch_nosequential
for(i = 0; i <n; i+ {
ali] = ali] + b[il;

]
K G L2 BN —T NOERFRNT 7 B ASNAES T —#1Zx L Cprefetchfiy S & A L 8 A,
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loop prefetch_stride¥gRF

N—TNTHEASNDF ¥ L aDTA L FARIVS KEIRAN AN TT 7 EASNDELSNT — 25 LT, prefetchfn Ba A 028%
FERLET,

3 i
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#pragma fj loop prefetch_stride

for(i =0; i <n; i=i+m) {
ali]l = b[i];

]

R GrLI2 BN —T BT, prefetchin &AL E T,

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop prefetch_nostride¥g=F

N—TNTHEASNDF v 2DTA P ARIOG REIRANTIARTT 7B ASNAESIT —Z KL, prefetch@ S &AL LR Z L%
fBrRLET,
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#ipragma fj loop prefetch_nostride
for(i =0; i <n; i=i+m) {
alil =blil;

}

KFHLIB N —T TN, prefetchfit & &2 LR L £ A,
loop prefetch_stronggR+
1Ry & =2 TR L TR S LD prefetch i &5 4strong prefetch& 352 & &8 RLET,

3
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#pragma fj loop prefetch_strong
for(i = 0; i <n; i+ {

alil = ali]l + blil;
}

KR L2 DN— T THERIIND LR ¥ v 2D prefetchfi 43 1 strong prefetchiZ7e &,
loop prefetch_nostrong¥gRF
1R F vy o= |k L TR S LD prefetch i 73 4-strong prefetch& L7 ZE A FRR L ET,

3 i
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#pragma fj loop prefetch_nostrong
for(i = 0; i <n; i+ {
ali] = ali] + b[il;

}

R G LB —T THERSNDLRF v 2 Dprefetchfi 47 I Lstrong prefetch& 720 F8 A,
loop prefetch_strong L2¥gRF
2R F v 21 Txt L CE R E LB prefetchin 45 %-strong prefetchs 3228 & 8 RLET,

3 i
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#pragma fj loop prefetch_strong L2
for(i =0; i <n; i+ |

alil = ali] + blil;
]

KB LI BN — T THRREND2IRF v 2D prefetchf 4 1 strong prefetchiZ /2 £4,
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loop prefetch_nostrong_L2#&RF
2R F v 2 TR L CAE RS LD prefetch iy 4 Z-strong prefetch& L7 2 L& 4R/ RLE 9,

3 i
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#ipragma fj loop prefetch_nostrong_L2
for(i =0; i <n; i+) |
ali]l = ali] + b[il;

}

K G L 12HN—T TSN 20K vt 2 Dprefetch i 471 Lstrong prefetch& 720 E¥ A,
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loop swpfaRF
VIR 2T AT IA= T EATHIZ LR RLET,

3 i
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#toragma fj loop swp
for (i =0; i <n; i++) {
alil = blil/clil;

}
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loop noswp#ERF
VING =T AT FA = T oATORN LR LET,

3 i
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#pragma fj loop noswp
for (i =0; i <n; i++) {
alil = blil/clil;

}
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loop zfill¥&gTRF
N—TF N TEZABLDBEATORINT —ZIZHONT, T —FEAEINHI—R 5284, Fxyd o BITEXAL ] OMEEATHERT5
M El-> T, EBEXIALEMEL @RI T A I AT T EZ R R U ET, ZfillFE RSk CHRE 15105100 E TORBKIEMIL- T,
2563 Nl Ty T HHNLCNT oy 7 53 e DT — 2 % il bR S L E T, MOIEDNERESIVIZEE ., a7 (T3 B Bl
ERELET,
Zfillz oW TIE, “3.3.5 Zfill 2 B FALTEE,
PLIFIZ, fEEDHIARUET,

3 6
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#oragma fj loop zfill
for(i =0; i <n; i+ {

}

W7 vy 2 fe D7 — 2% il DRFEA L DR RIZT 22NTA AT BB THIEILE T,
- 2

#oragma fj loop zfill 1
for(i = 0; i <n; i++) {

}

17 vy 25D T =2 & fillOFE L ORI T LA R LET,

loop nozfill#§RF
ZfillDFaf b A B LW 2R L ET,
LUFIC, fREDFIERLUET,

3 6
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#toragma fj loop nozfill
for(i = 0; i <n; i+ {

}

T =23zl D FE b ORI RERDER A,
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fp contract(fast)¥gRF

Floating-Point Multiply-Add/Subtract{f 5 a5 & U7 i b 21 TH 2 &4 fR R L £37, 7235, Floating-Point Multiply-Add/Subtract]i
FmaEl AU E ., AR RICORERE OB VP ELLIERHVET,

3 i
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for(i =0; i <n; i++) {
#pragma clang fp contract (fast)
ali]l = ali] + b[i] * c[il;

]

*f G LT HHA ST RIL T, Floating-Point Multiply-Add/Subtracti 2 4 & i L= fi b 21TV £,

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

fp contract (on) & =F

Floating-Point Multiply-Add/Subtractis Ffy 52 L7 il {b A, 538 BA% CHUES ML 7-#pragma STDC FP_CONTRACT ON%
WA LRIBRICATO & &R L £, 7285, Floating-Point Multiply-Add/Subtractii e A& L35 A TS BT LD REZEIREE
DENPECAZERHVET,
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for(i = 0; i <n; i+ {
#pragma clang fp contract (on)
ali] = ali] + b[i] * c[il;

}
K572 HIEA T LT, Floating-Point Multiply-Add/Subtract{ i fin 5248 F L 7= @ b 24TV VvET,
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fp contract (off) ¥8RF
Floating-Point Multiply-Add/Subtractisi 5 ey 45 &k i U= LA 1 Th7e W Z R LT,

3 i
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for(i =0; i <n; i+ {
#pragma clang fp contract (off)
alil = ali] + b[i] * c[il;

]

KGR HEA TR LT, Floating-Point Multiply-Add/Subtractis i £ 206 L7 f@ b 24TV E8 A,

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop unrol | (enable) ¥&~F
N—=T T ra—= T DR EbEITOZE A RLET,
N—TRBHIT, 22 AT A BB A R E L £
B R PR ELLER O — T T BRI ET,

3 i
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#pragma clang loop unroll (enable)
for(i =0; i <n; i+) |

}

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop unrol | (ful ) ¥§7rF
=TT =0T DR ETIZE AR LET,
BELILEZON—T255REL T, V—A7 0l T AOBGRUSLTZTFEAT CE B L E77, MuEU R85 613, SosElbai
FHA,

2B, ZOFR TR ELZEZ O —T 2RI E9,

3 i
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#pragma clang loop unroll (full)
for(i =0; i <8; i+ {
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loop unrol|_countigr¥F
BRIV T2030100F TOREE T, L—7 RO LIRZIEELET, LIROBELEMTHILILTEEE A,
B, ZORR IR ELZEZ O —T TR0 ET,

3
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#oragma clang loop unroll_count (8)
for(i = 0; i <n; i+ {

}
KRLIDBN—T RO RBAME8 TREMALET,

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop unroll (disable) f§RF
N—=TT =0T Ot E LT A AR RLET,
2B ZORR IR ELEEZ O —T TR 05 RITeE£9,

3 i
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#pragma clang loop unroll (disable)
for(i =0; i <n; i+ {

]
G LR DN —T ORI L T —T T ra— o F bz T O ER A,

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop vectorize (assume_safety) $§RF

= OELS DI FT IR AL A EEU U THEIER RN LA TR RLE T, ZOREICIVES, TR 2B D EZES|
FNER SR TSIMDAL CE 22 > 7L — 12 L CSIMDIE ORI LU E T, 7272 L, A ORI/ — T & Ic > QIR EL
LLTHSIMDIE DX G LBl N GA N HVE T,

C‘:}T ;
EN
) Lo

loop vectorize(assume_safety)¥87~1-23/L— 7 T TIRAE T HBIF D SR F I IARA L ZEBUKI L G- THRIESNHE | FATHRERIT
PRFESNER A,

3 i
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#pragma clang loop vectorize (assume_safety)
for (int i =0; i < count; i++) {
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alindex[il] = alindex[ill+ 1;

}

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

loop vectorize(enable) ¥g§rF
SIMDIb 3 AZELEFERLET, 72720, HEOHIE /L — 7 HEEIZLVSIMDILL 2 W AbHV E T,
SIMDEII=> AT R B EIPICRETHIEICRDET,

3 i

e et e e e e eeeeacesacecncesnceanceaneeanceaneeaneeacesaceeacesacesncesncesseessocssocssocasocsnooes
= | =l (=3
B RFDIEE

double a[10], b[10];

#pragma clang loop vectorize(enable)
for(i =0; i <10; i++) |

ali]l = al[i]l + b[il;
]
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loop vectorize_width(n, scalable)$&=RF

SVEDRIMLL 2B ED YA R 372 ST SVEZF AL TSIMDIL T 528245 RUE T, 72771, HEORIEC /L — 7 REEIC LY
SIMDIELZ2W &L E T,

A b e 1%, -msve-vector-bits=scalabled 7> a L N Z AT E R BB ET,
SVEDRY NP AE YA R e/ ND128E b IR LT 5D 1o DSIMDRS TR 57 — 2 DBE#HE A nTHRELE T, 100
SIMDF & CEBRICABESN DT —Z DOIEHEH(SIMDE) 1L, EITHFDOCPUT —F T 7 F ¥IZEIESNIZSVED I ML P AZ A KT

KIFLET, BIEL T, SVED NI P AZPAZHB12E Y D& (512-+128) X nk/2Y, 4X nh3SIMDEIZZRDES, 1-0DSIMDAr
HTEDOSIMDEZ L TERWE AL, B OSIMDM A TRBELE4, mcfeE CEAMEIF, 254134 T

3 i
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float a[100];
double b[100];

#pragma clang loop vectorize_width(4, scalable)
for(i =0; i <100; i++) {
a[|] +=

1.0;
b[i] += 1.0;

}

FIZNESVED T ML LD AZ YA X512 FOEA1E., a[0]>Ha[15]£ T\ b[0]A>5Hb[7]E T, b[8]75b[15]ETEENENL DD
SIMDf 4 CHLEL £,
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loop vectorize(disable) ¥gxF
SIMDIELAWZ e E R U ET,

3
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double a[10], b[10];

#pragma clang loop vectorize(disable)
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for(i =0; i <10; i+ |
ali] = ali] + b[il;

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

9.2.2.1.3 FxiE{LFIEHIT/ RE{LIERFDIEEIE
B bl TR L O biE R F O EFHEABALET,
BB S 4T DRI L B/ S 1 SO EED;EL

“9.2.2. L1 b T (77 7~ T 4V 274 7 ) OREEE CR LI B LT TOREEIC L - T, LU R D IDIZa /A Z0sh{ A &
ROGEVHVET,

— [FE D AL HI AT 2 R — G AT B EER E L6

fEELE-&RELERT A IS DENE
Clang/LLVMTHR—FLTLVS ELEIVAISHBED
BB HIEAT B HIET
[R—DieE biar | loop clonefs <+ FHRRATRE T,
* CHIET DI RFIDHVEEA) | frzans=4<Thloop clone
BT ARV ES,

Z DA, R =7 — 220 FET, BIRRFTRE T,
oD | LLT ORE{ LR R T BRRATRE T, BN HRE LT Rl b i T
ELEOLOIS B fp contract(fast) Rt Ui ey | PR

VMR I T Dk i

_ DHEMNIIR0ET,
(i-res - fp contract(on) 7 7

* fp contract(off)
T TR =7 —IZ 720 T,

oooooooooooooooooooooooo

loop unroll(enable) 57 - loop
unroll(disable) &=+

oooooooooooooooooooooooo

ODFIE IOV T T 1L e D b iR+ | BIRRRE =T — 1272 &,

ooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooo

INTASED BRI D IR LR R WIRRIF =T — 220 £,

ooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooo

— FE LTI 3D L5 6

EEBRYONE VIS DENE
Clang/LLVMTH7R—kLTLYS EL@avA\(SHBED
REL HIEAT E L 1T
B L TR T Ead s Tioka T CHRE L | BIRRFE =T —12720 %, FHERATEE T,
FHROAY
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BERYOAR IS DEME
Clang/LLVMTHR—krL TV EL@EIV/AA(SHBED

BE L 1T B $1E14T
3 Bl Bk Ao — DM SV TR
AL AT AR S E T,

@0 0000000000000 000000000000000000000000

- il

#ipragma loop unrecognized_specifier

< 52

#pragma loop prefetch_sequential
unrecognized_parameter

clangE—F &tradE—RIZE T 3R BELIERF DX IS

clange—R &tradE—RIZIU T, Fali LA DR T T4 RIS e Dl LR T4, “2£9.13 clang®—R ClIfg o4 Al & i
SNAEEE TR TIORUET,

— RIS DtradT—F O I L HIEETTIZ, G DelangT— R Odeia Ll T 3 ME SN =b D AL ET,
— BEENENFILTY, Foi{bomHiERN R 58 08H0ET,
Iz

— RO trad T — RO LRI T2 A L7285 61%, BE At — U s TS LET,
#9.13 clangE—F TREX PR BN EMREIN SHBELIETF

tradE—F clang—F
#pragma loop clone var==n #pragma fj loop clone var==n (i£1)
#pragma loop eval_concurrent #pragma fj loop eval_concurrent
#pragma loop eval_noconcurrent #ipragma fj loop eval_noconcurrent
#pragma loop loop_fission_target [cl] #pragma fj loop loop_fission_target [cl]
#pragma loop loop_fission_threshold n #pragma fj loop loop_fission_threshold n
#pragma loop preex #pragma fj loop preex
#pragma loop nopreex #pragma fj loop nopreex
#pragma loop prefetch #pragma fj loop prefetch
#pragma loop noprefetch #ipragma fj loop noprefetch
#ipragma loop prefetch_sequential [auto|soft] #oragma fj loop prefetch_sequential [auto]|soft]
#pragma loop prefetch_nosequential #pragma fj loop prefetch_nosequential
#pragma loop prefetch_stride #pragma fj loop prefetch_stride
#pragma loop prefetch_nostride #pragma fj loop prefetch_nostride
#pragma loop prefetch_strong #pragma fj loop prefetch_strong
#pragma loop prefetch_nostrong #ipragma fj loop prefetch_nostrong
#pragma loop prefetch_strong L2 #ipragma fj loop prefetch_strong L2
#pramga loop prefetch_nostrong_ L2 #pragma fj loop prefetch_nostrong_L2
#pramga loop swp #pragma fj loop swp
#pramga loop noswp #pragma fj loop noswp
#ipragma loop zfill [M #toragma fj loop zfill [A]
#pragma loop nozfill #pragma fj loop nozfill
#poragmal fj] loop simd (7F2) #pragma clang loop vectorize(enable)
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tradE—F clang—F
#tpragmal fj] loop nosimd #pragma clang loop vectorize(disable)
#toragmal[ fj] loop unroll #pragma clang loop unroll (enable)
#tpragmal[ fj] loop unroll n #pragma clang loop unroll_count (n)
#tpragmal fj] loop unroll “full” #pragma clang loop unroll (full)
#tpragmal[ fj] loop nounroll #pragma clang loop unroll (disable)

1) tradE—R &clang®—RETiX, 5IEICHEE I REZR R RRiE, A, BRLOMEA R0 ET,
12) 518z,

9.2.3 SIMD1{E

—RHI7RSIMDAEIZ DWW T, “3.2.7.1 —ikAY72SIMDIE” B BRL T2 &V,

9.2.3.1 SIMD1t A EELEFRE %K
PUF X, -fvectorized 7 v a 3E #7085 51 SIMDIL R REZR S 2 B3¢9,

ceil, ceilf, copysign, copysignf, fabs, fabsf, floor, floorf, fmax, fmaxf, fmin, fminf, round, roundf, trunc, truncf

PLF U, -fvectorized 7> ar B L O-fbuiltin 47> as A RN A IZSIMDIL A REZR B # BT,

abs, cimag, cimagf, creal, crealf, fma, fmaf, nearbyint, nearbyintf, rint, rintf

PLFIZ. -fvectorized 7' a2, -fouiltin 47> a0 BLU-ffast-mathd 7 a0 3 EN 7254 12 SIMDAL 7T HE722 B0F BT,

cabs, cabsf, sqgrt, sqrtf

-fvectorized 7L a ., fouiltind 7> ar | BIO-j-ilfunct 7> as NERN3GE . ATV BBIDOX G L 70 DB B ASS IMDL AT HE
..C\‘j—O
AL TA L RBAD R G LT DHUF BN OV TR, “9.1.2.2.3 Fil{b s A 7 L a0 O-ffj-ilfuncd 7> a OFAH S ML TTZEN,

0.3 i F{tBéRE
9.3.1 dH{LNIEBDHE

i F R

WHPLFEE D S BEIAWVE RO COET A, 22 TRARDWHISLEL (X, SRS ERT AR/ O CPUZ RIFFZ i~ T, 1
SOT ST R FATTAILEERLET, 22Tl RO YT A ERIFHIEITT A~ AT Va7 Ok WHMLEL T ED
RNZEIZLET,

WHMEDORHR
W HNALER DR BT, D CPUZ R Z L2 kT, 7 u/ T hDFBR N EESNAZ LT, il iE, V—T725E L T2
DDON—TEWHIEITTEETDE, ZON—T % EITT 201D, BRI 012720 E T,
Lol WHIRERZ J > T T DELTORGERF ORI L FTRE T, 7' 1/ T LTI ACPUR ARG HIXT& EEA,
R0 WHIRER TIIEROCPUEFI AL £33, N ENDOCPUDIEE 4 ACPURF DA EHE. 7 0l S LA B RINTFEITLI
BB OCPURER LRIZE DS F21E, WAHIMLELZ B2 A — R~y R4S T2 B IN457-0 T4,
WHILER T 17T BZOPEREIT, — R, EATICE L 7ZCPURF DG TIE7R< . FOB R OB TR 22 LITEE L TLIEEN,
BIRINZBEL TN 1y T D FILERIZ Lo TRITLIG A WA DT80 DA — S~y RIZEo T oty 2R TIHE
T ACPURERI DA 313, BRALEREOCPURE 0 KX ET,
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DB THREGD-OHDEHE

A FIALELCHREE I R 2 JEME 9~ 57201213, B OCPUZ [RIFEIZAE X Dt BSER BE S BT, BRI L TR L
BB 075 M, —DCPULD G272\ W N—RD =7 CHEITRIAETT 28, ZOHAIIFER R O T B E A, F7-,
BEDOCPUE L D/N—RY =7 ETH, T a” BEN AT TR AL L TCPUIRERIA AR R L TWOBISZRIE T T, AR
ORIV FES, 2T, WHBE T 17T AOFETOT=HIZ, RIRFITEEOCPUNEID Y THONE R D72 bTe T,

OFEY NN CRh A1 HT-DITIL, BEDCPUE L D/N—RT =T EC, 230, VAT AEREL CCPUMLEREE NI DHD
BREL T ¢ WHLEL 7 10T b FATTANERHYET,

Fi WFUBBRDI- DA — S~y AR NS B2 S DRSS 1L — DS TSRS = LB,
9.3.2 OpenMPH#IZ K551k

OpenMPHEARIZ LD B KIZ OV TIE, “4.3 OpenMPAEARIZL DI FIME" 2 S FRL T7Z3 0,

9.4 HN1EH
9.4.1 BIERFFIEER

FRREFICH T2 BUC DWW TRHAL T,

0.4.1.1 ~w4&

-ffj-IstA 7> a ., -ffj-Ist-out=filed 7> a2 B L Ofj-sred 72 ar D7 L1 OMEESNIZRA . BRI 28 8ot
LT U RO T~y ZEHALET,

AVE D HRER

Fujitsu C/C++ Version /Y—= 3> Hff

N—2F T ATDON=V A BN LET,
A1 HIFRLTZ B R Zzasctime B OTZ A CTHI L £,

9.4.1.2 V—ARYJRL
LT ORRIA 7 aicko T VY —RUAM /1T H LR TEET,
+ ffj-lst[={plt}]
V=AY AN T 7AWV I U ET,
+ -ffj-Ist-out=file
V—AVANE NN T DT 7 ANAERRELET, ffj-Ist=pA 7 > a b HEMIR0ET,
 -ffj-src
V=AY AN I AL ET,
72120, -ffj-lstA 7" al Fiid-fj-Ist-out=filed 7> a L BRIFHIIES NI & Y — AV ANIZ 7 A IS ET
Y —ZYANMTIE, S RE L R R S IS E T,
9.4.1.2.1 HHwk

V—=AYARDH AR Z LI FIORLET,
Y—RYRrDOHARH

Compilation information
Current directory : 7 L2 FUE
Source file : Y—XITr1/LE
(I'ine-no.) (optimize)
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nnnnnnnn | mmmmy Y — X

< Loop-information Start >>>

KL FMmREILIER

<K Loop-information End >>>
nnnnnnnn [ mmmmy Y — X

T I V= AT 7 ANVERERIL TNDT AL 74
=R T A4 = AT 7 AV

nnnnnnnn V—ADITEE (IEE)

i A TAVRBADE IR

mmmm N—T T oa—V o P DR (FTAR)
v SIMD{bDZFE REL

=X V21T

<K< Loop-information Start »> (%) PR I LB D~ A
FERR B L R (1) [ERCIOB ST Viskey ahiab o (A -k IPEES
<< Loop-information End >>> (¥E) PRI LB RO T v

1E) -fij-Ist=t4 7 > ar BNE G AT 1IEhE T,
90.4.1.2.2 Y—RYRMZIEENDIER
Y—ADITES

V= ADITEFEHILET,

11V READRRES
BRI O LG DITICH LT, LT OFRE 52 AL ET,

g5 Bl
BIEINS A TAV RSN e E R U ET,
H B A L TA UV RBIS N o T2 LB R L ET,

i/\

Het

W—=TF7oa—) Ik REAHK
N—TFTra—=0rr BRSNS EREE A LET,
N—=TIRTNT ra—= ) TENIGEE BT R R ILET,
BADOEFEIT, V=TT a0 I RSN oD R LE T,

SIMDiE D TRt &
JL—T S (For 32, whileSC, do—whileC, 3Lt f-goto0)Nd DI TIE, L — 7l SCIck LT, U FoFRELE2H HLET,

TS B
v SIMDibEN =2 EZRLET,
m SIMDIbS T E oy SN o TRy D D LB R L ET,
) SIMDILE N2 oT-ZE R LE T,
72K SIMDAt IS/ — 7 TR\ AR LET,
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B LA
FRRREA 7 L a - fj-Ist=tAME E S V2356 SN BB b O DY — RUAMTBIISIL T, 77 A ~H IS ET,
PAF Ol biF @®aas, v—7BAL e hsnEd,
=TI LTI -l ib 1R
— FISSION(num: A)
N—=TREDTON 2 BRLET,
- N V=T 5B O —T e R UET,
— SOFTWARE PIPELINING
N—=TERI T 2T RATFGA L ENT e ERLET,
— SIMD
SIMDItSN =2l ERLET, L FOWT N TERRSNET,
- SIMD(VL: length,length)... Interleave: numi,numj)

SIMDILENT=ZEEERLE T, lengthix, 1> DSIMD & CHULEES ARSI DBZE AR L £, V—TFEISN =KL —
T Clengthin Rr D354 | lengthhSEBFRSNET,

numiE, SIMDAb#E D AENT 78 A% T 572012, SIMDIb#Z DN —F NO T RBEDF RENET,
- SIMD(VL: AGNOSTIC; VL: length],lengtf]... in 128-bit Interleave: num{,num)

SVEDRTMNUL DAFENEEDT A XL B In X SIMDILE N2 LA BEIRLET, fengthid, SVEDSIT ML DAY A X%
128 hE A7z LT, 1D DSIMDA 3 CULER S RN D BEHR I AR L ET, N —T 3 EISN I —7 Clengths 372555
A lengthi 3 B FRSNET,

numiL, SIMD{LA% D AEYT 7 A% 5h AT H729D12, SIMDIL#E D/L— 7 WO A BB F RS ET,
— PATTERN MATCHING(matmul)
N—TaTAT VL (matmul) IZZ5 AL 722 2B R L £77,
— FULL UNROLLING
N—TWINT =) P SN2 E R ERLET,
— CLONE
L= Diclonefc b ST Z LA ZRLET,
)7y FICET B1ER
prefetch&i s
— PREFETCH(SOFT) : N
J—F T D9 CDprefetchay & OIEEZ R LE T,
Flo, BAERRITRUT T, TV 7 2o F OT7 7B AR Z L2, BLT O Cprefetchfin DB EALSN4 AR L ET,

TOERER N
BEAg N

TOeRiEH
- SEQUENTIAL : N
=T N Tl HENDEREINC T 7 B ASNDESIT — X%t Hprefetchiy S OEERE /R LET,
- STRIDE: N

N—TNTHERENLX v aDTA P ARINE KEIRANTARTT 7R ASNAES T — 2233 Dprefetch 4 O EEL
ZRLUET,

BLoI4
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- BRFI4 N,
B 5= & Dprefetchin B OMEEE RLET, 22 A FZRPNEBENA AL 7 BL 1L (unknown)" &R R L E T,

LY 22T 51
— SPILLS:
BN —T HIAFET DL P AZ DRl - M7 T 5 OEEE L VAS RS LIRLET,
- GENERAL : SPILL NFILL NV
WAL AL D AT ~D&kE - E e n OEEERLET,
- SIMD&FP : SPILL NFILL N
SIMD LR E/ NS L P AS DAE) ~DIREE -1 e T OB E R LUET,
- SCALABLE : SPILL NFILL NV
JEARL AL D AT~ i85k - on i m O E RLUET,
- PREDICATE : SPILL NFILL N
TV T 4 — NV AZ DAY ~OIERE 7 i B OB E R LUET,

9.4.1.2.3 Y—RYR+DH A
VLRI —AVANO H & RUET,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

Y—RY XD H AL

Compilation information
Current directory | 7 L2 FUE
Source file : Y—XITr1/NE
(I'ine-no.) (optimize)

1 #include <stdio. h>
2
3 float sub(int i);
4
5 int min() {
6 int i;
7 float a[1000];
8
9 v for(i =0; i < 1000; i++) {
10 ali]l = i;
1" }
12
13 printf ("%I1f¥n”, al0]);
14 i =0;
15 _loop:
16 if(i <1000) {
17 goto _next;
18 ]
19 alil = i;
20 i++;
21 goto _loop;
22 _next:
23
24 printf ("%It¥n”, al0]);
25
26 v for(i =0; i < 1000; i++) {
27 alil = sub(i);
28 }
29 f for(i =0; i <2; i+) {
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30 alil = i;

31 }

32 printf ("%I1¥n”, a[0]);
33 return 0;

34 }

35

36 float sub(int j) {

37 return (float)j;

38 }

ZOBITIE, LT OZERDIET,
« 9T HOfor kBN —7SIMDILENFELTZ,
« 261TH DO for 2L B —7 BSIMDILE N ELT-,
« 2ATH OB A AV RSN ELT,
© 29T HOfor WITHENDL LN T NAT a—l 7 SELTL,

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

3

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

VY—ARYRDH A2

Compilation information
Current directory : 7 L2 FUE
Source file | Y—X 771/ E
(I'ine—no.) (optimize)

1 #include <stdio. h>

2

3 float sub(int i);

4

5 int main() {

6 int i;

7 float a[10000];

8
< Loop-information Start >>>
<< [OPTIMIZATION]
KK SIMD(VL: 4 Interleave: 1)
<K Loop-information End >>>

9 v for(i =0; i <10000; i++) {

10 alil = i;

1 }

12

13 printf ("%I1f¥n”, al0]);

14

15 i =0;

16 _loop:

17 if(i < 10000) {

18 goto _next:

19 }

20 ali] = i;

21 i++;

22 goto _loop;

23 _next:

24 printf ("%If¥n”, a[0]);
< Loop-information Start >>>
<< [OPTIMIZATION]
<K SIMD(VL: 4 Interleave: 1)
<K Loop-information End >>>

25 v for(i = 0; i < 10000; i++) {

26 i alil = sub(i);

27 }
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< Loop-information Start >>>
<< [OPTIMIZATION]
KL FULL UNROLLING
<K Loop-information End >>>
28 f for(i =0; i <8; i++) |
29 alil = i;
30 }
31 printf ("%I¥n”, a[0]);
32 return 0;
33 }
34
35 float sub(int j) {
36 return(float) j;
37 }

ZOBITIE, LR OZERDINET,
+ 91T H Ofor e LB/ —71%, SIMDIEESNELZ,
« 2597 B Ofor Lz LB/ —7 1%, SIMDIEENFELT-,
+ 2697 H OB LA T AV RBASIVEL T,
« 28iTHOfor WIZEENAILB TNV T ra— Y T ELZ,

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

9.4.1.2.4 FREHFEHR(V—RAIVAMDIEEIER
ffi-lst=p, -ffj-lst=t, EE-fj-sret 7 a2 L CHA S BIRURIS RO E LS 975 EfE OV B B0 £,

© A TA B BTSN Lo T L OB ER R0 2 LB E T, 2086, LU T ORERRHE R (R LiF #)23 H S
NDZENHVET,

— 1O —FITHRL T, BEOKRE LAY =B END,

— FREHE G LI R LSOt OB O RGE LAy B — U H SN S,

— AR BB L B R S,

B N7 NOBEEBA TV RSN A . £ OB OprefetchB3n — 7 OFHERFEE M (L MR BT,

* 1D —=FITHLT, SIMDAL, V—TRilE | L—T 3 E e EORcELAEEuE s DL, BUTF ORI EHR M ISh 52
ERHVET,

— ATE BT DB LA D,
— FHRREFE B (R L1 ) LB O BIR O LAY T =V I Eh D,

o =TT UARAF L TNE, I T DSAED ST DB A DN —T LN L WA DL —T B AR L E TR, B —FOFIRRE R
EEEAL A =V LIS ET A, o, ITE SIS T RELIERNH SN2 ERHVET,

s UTTBEON—T%2ZBRUIZGE . ZOROENI LSO — 716 B0t iE I A han x4, biFma L
72— 1%, oL — 7 LRICATICERIR LR CTE &N,

© RfESClgotos THERRES DV — T DOFF e B L IE BUTHI W SV ER Ae Fo ATE SIS DRELIE BT h o2 Lh3d
DET,

© D URERE LN E A SIIE G LT OBRNRAETHILBHVET,
— HFRfEERCH S h DR b3 R e ST R ks FATIRFE F S D,
— —HBOFHRREHE BB L B 2 H O Shue

o AL B —THEREIESIMDILORERED —E & 5> TUDT28 . SIMDIEAM T O AL Z—)—T DAHBEELZ3-E T, SIMD{koD
FoREEV B ASNET, ZOEE ., SFEHIZREBEILEIRELTVL: length' 5 1SRN SIMDIEEIL TV RN &8
TEET
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3 6

© © 0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000006006060COCOCEOESE

— SIMDIbEAH——T REELIZ S

< Loop-information Start >>>
<< [OPTIMIZATION]
LKL SIMD(VL: 4 Interleave: 1)
<K Loop-information End >>>
9 v for(i =0; i < 10000; i++) {
10 alil = i;
1" }

— SIMDIEDMfTN T AL Z—)—T DHEEL -5

< Loop-information Start >>>
<< [OPTIMIZATION]
KK SIMD (Inter leave: 1)
<« Loop-information End >>>
9 v for (i =0; i <10000; i++) {
10 alil = i;
11 ]

© 0000000000000 00000000000000000000000000O0O0C0C0COCOCOCOCEOCEOCEOCEOCEOCIOCEOCIOCOCEOCEOCOCIOCI0CIOCI0C0CI0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCQCCQCCOCQOCEOCEECEEETS

9.5 SEELHk
9.5.1 EEREDOYR—EH

SEEHUE OV AR —MEFHZT AL E T,
clang®—R Tl FrEOHEE TR —RLTWET,
. C89Hit

- CO9HIHE

.+ CLUHKs

9.5.2 #RBEQEYNEH/NMIREIZTONT
TRL2FSED AE L (168 M) B/ NS A AR — LU E T,
__fp167—45%!: ARM CEFBRHE D Hi5E TE&E(IEEE 754-2008)

__fp167 =AU FAfi DT — 4R CiIdh E A, _ Fol67 —2AUZ a7, FFBIE T D70 ALET, Lo
T, _fpl67 =B CE S U EAFMEA O ALISAE B ERE MR T — 2T B BRI S E T, 725l
A, B El MR T — A, _ fpl67 — BN RIZE SN E T,

_Float167—4%!: C11iRE DHLIETEZR(SO/EC TS 18661-3:2015)
_Float167 —#BUIH T —4ACd, _Float167 —X#M CH SNz AV CHEEL G AT, 5 E O R ME S
NET, _Float167 — Al 552 L C, BIEEZE) MR T —F B A~ORIZS N AT /2 52 05, FATHERED M ET7285
HEMBHOET,
72721, _Float165 — 21 L Bk B i@l MR 7 — 2R DRI, B BRORIAHAIHD F A, Lo T, _Float167 —#RTESLI-
8% EAS B NIUR T — 2R O5 13l U CET A BRI ER T 20BN B ET,

3 i

© 0000000000000 0000000000000000000000000000000000O0C0C0COCOCOCOCOCOCOCCOCOCOCOC00C00C0C0C00000000000000000000000000Ss

_Float16/BEEIF B/ MNIR T — 2B DEATRAI R K1

void half_function(void)

{
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_Float16 value = 1.0f16;
printf ("%f”, (float)value):
]

© 0 0000000000000 000000000000000000000000000000000000O0O0C0C0COCOCOCOCOCOCOCOCOC000C0C00C0C0C0000000000000000000000

6 EfEH&Utrad/clangfifESICHITHEEEIE

77T AE BT —R (trad/clang) S Bip DA TV 2/ vl T MRS AT OGS A OEEEHEARALE T,

0.6.1 EESFOBERaATUIFEMRELF T Ay

“TLREEFRFORIRa~ U REMA T Va2 RUTTEEN,

0.6.2 C++EEBLEDESE
LT ORICHERELTIESN,

¢ CH+TRIRSNZ PO CEFE TRl SNz B A FE N T35 6 . C++Ill T, MEONH SN D BISA CEFE~ DY r— VR E
(extern"C" VT & TEHE T OLNENHVET,

© CHERECRIBRINI BN OCH+ TR SNBSS A O T 56 . C++Ill T, MM ENDBIA CEFE~ DY r— VR E
(extern"C"MHT & TEE T OMNENHVET,

© CERENDI 7 —UHETE (extern"C & TH S SIZBEEO 5 BB L OEIREIL. CERETHIIL TV DBINEE TEET,

UL OB E R LU ET,
Ll C++DFOY S LICRWIZHHEETIES

C++7R%'5 L cplusmain.cc

#include <iostream>

extern “C” {
void cfunc(short int);
int cpfunc(int);

]

int cpfunc(int i) {
std::cout << “C++: cpfunc called, i=" << i << std::endl;
return i;

int main() {
std:icout <K “C++ main()” << std::end|
cfunc (10) ;
return 0;

]
c7/n4'54: csub.c

#include <stdio.h>
int cpfunc(int);
void cfunc(short int si) {

printf (“C:  cfunc called, si=%d¥n”, si);
cpfunc (si) ;

)
R

§ fcepx —Nclang —¢ csub. ¢
$ FCCpx —Nclang csub.o cplusmain. cc
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=17
$ . /a. out
tER
C++ main()
C:  cfunc called, si=10
C++: cpfunc called, i=10

fBl2: CEBO TR S LICRMIHIHEETIHE
C++70%'5 ., cplussub.cc

#tinclude <iostream>

extern “C” {
void cfunc(short int);
int cpfunc(int);

}

int cpfunc(int i) {
std::cout << “C++: cpfunc called, i=" << i << std::endl;
cfunc (i)
return i;

}

C7/A4%'5.L: cmain.c

#tinclude <stdio.h>
int cpfunc(int);

int main() {
printf (“C main()¥n”);
cpfunc (10) ;
return 0;

}

void cfunc(short int si) {
printf (“C:  cfunc called, si=%d¥n”, si);
]

B
EE

$ fcepx —Nclang —¢ cmain. ¢
$ FCCpx —Nclang cmain.o cplussub. cc

)

$ . /a.out
R

C main()

C++: cpfunc called, =10
C:  cfunc called, si=10

9.6.3 Fortran:DHES
U AT LTS,

s RANTHIEZTE S 7 0r T ARCHE FECRLIbSILDY A £ DOBEA 13, MAIN__F-idmain TR U220 Ed A, FEMIZ DUV TE,
“Fortranff | R E 2SR T,
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© IRPNCHAEA S 7 07T A5 Fortran TR S AL TV DS &, EATRIREY 1T LD JREIZ FortranD1E fi — AN ES vk T,
FortranD# i — R OFEHIT DUV TIE, “Fortranf f 51 B 2B R L TEEW,
© FEIEHLBIOT —Z O LI DN T, “Fortranfli i 5| E” 22 L TIZEW,
© CHOBIEOH 3 Fortrand BA%i4s 36 L UFortran/» HIF DM S D CO B4 D Fe 2 12l _&FHTF TZE W,
PUFIZMEHL OB RLET,

COARRAY{LERZFI 3 A4 12, --linkfortrand "> a> DfGio0 IZ--linkcoarray4 7" v a Z4R EL T2 SV, COARRAY{IAEIC
OUWVTIE, “Fortranfsi I F-5 135 Il COARRAY & 385t A< 72V,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

511 Fortran® 7045 S LIZ&ZAI-HHEETES
FortranZ0% 5., fortranmain. 95

print * “Fortran: main program”
call cfunc(10)
end

C7O% 5L csub. ¢

#include <stdio.h>

int cfunc_(int *p) {
printf (” C: cfunc_ called, *p=Y%d¥n”, *p);
return *p;

}
FER
- Yo lZFortran HOFIER o~ RE A WSS

$ fcecpx -Nclang —c csub. ¢
$ frtpx csub.o fortranmain. 95

Vo 2CCERBEMORR=~ MWL 56

$ frtpx —¢ fortranmain. 95

$ fcepx -Nclang ——linkfortran csub. ¢ fortranmain.o
E1T
$ . /a.out
RS

Fortran: main program
C: cfunc_ called, *p=10

512: CEEED T OIS LAIZRAICHIEZEETHBEMAIN_)
FortranBA%'5.L: fortransub. f95

integer function func(x)
integer*4 x

print * “Fortran: func() called”
call cfunc(x)

func=x

end
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cC7Oa%4'5.L: cmain. ¢

#tinclude <stdio. h>
int func_(int *);
int cfunc_(int *p) {
printf(” C: cfunc_ called. *p=Y%d¥n”, *p);
return *p;
}
int MAIN_ O {
int i=10;
printf (" ¢ MAIN_O¥n");
func_(&i)
return 0;
}
EMER
- U 7iZFortran ORER=~ > R VD55
$ fcepx —Nclang —¢ cmain. ¢
§ frtpx cmain.o fortransub. 95
- VU ZICCEREHOMR=~ U R VD56
$ frtpx —c fortransub. f95
$ fccpx -Nclang ——linkfortran cmain. ¢ fortransub. o
=17
$ ./a. out
faR
C MAIN_O
Fortran: func() called
G: cfunc_ called. *p=10

BI3: CEEEN TR Z LIZRYICHIEHEE T 5 main)
Fortran0%'S5 ., fortransub. 95

integer function func (x)
integer*4 x

print *, “Fortran: func() called”
call cfunc(x)

func=x

end

cC7/O% 5.4 cmain. ¢

#include <stdio.h>
int func_(int *);
int cfunc_(int *p) {
printf (” C: cfunc_ called. *p=Y%d¥n”, *p);
return *p;
}
int main() {
int i=10;
printf(” C main()¥n”);
func_(&i)
return 0;
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EER
- U ZiZFortran HH OFFR=~ > & VW B546

$ fcepx —Nclang —¢ cmain. ¢
$ frtpx -mlcmain=main cmain.o fortransub. f95

- VU ZIZCERMOMIR=~ R Vo5 Ee

$ frtpx —c fortransub. f95

$ fccpx -Nclang ——linkfortran cmain. ¢ fortransub. o
=17
$ . /a. out
EEES
C main()
Fortran: func() called
G: cfunc_ called. *p=10

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

9.7 SIMD#H:A & 8%k

clang=e—RCiZ, SIMD(Single Instruction Multi Data)#HiA 7 B4k & F c& 4,

SIMDHLIAZBIELDZERNT OV TIE . ArmAt23BEZEE TFHIZABIL TUWOARF 24 R “ARM C Language Extensions for SVE”Z & RL
TLEE,

C‘:}T ;
EX
) Lo

clangT—R TlX, RFa Ak 3—500bet1 (First public release) (2 FLa <AL CUVASIMDALIA 2 B3 & AR —hL TV ET, R¥Fa R
V=2 000et2 PA K TIB M E 72 SIMDRLA A BI S I AR —hL T ER A, THEELIZEW, FE#lIE, “ARM C Language
Extensions for SVE - 1.1.2. Change history” 22 R L T7Z&0,

9.8 GNU CH {fifsE

clangE—RA R —RHGNU Cai AT D F FEHAR(GNU CHEIEHAR) B L OEIRRIREA~" > a2 (GNU CH A7 L 2 )2 oV VT
LET,

9.8.1 GNU CHiiEt#k

clange —R23H7R—h 9 5GNU CHLIEAEARIZ DWW TR, clangi L UOGCCOY =7 A MB35 A< TS0,

90.8.2 GNU CE#aA 73>

clangE—RTiE, LU FOGNU CHIAA T a2 PR —hLE T, GNU CHIAA T av OFFAIC OV T, GCCOV =T ¥ A S i
LTLIZEN,

{--print-file-name|-print-file-name}=include

clangE—R PR T D~ F ZHEANT DT AL N AR R T D LEHRLET,
{--print-prog-name|-print-prog-name}={as|/d|objdump|ranlibjar}

WRa~ U RO 7 s I 0 RR T 522 RLET,
--shared

VI LT FAT VeV NAFR T DI R LET,

KATa A, Vo BTESNET,
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--version
TLAT D=V Ay EERHEOTE AR T L ST,
-Wp,-MD,filename
ARAT v aNx, -MD -MF filenames &€ L7356 L %A T,
-Xlinker option
optionz V) I ~DA T ar EUTETZEEf/RLET,
-dMm
AT ar ARG G TN TORruEREHILET,
-f{exceptions|no-exceptions}
WEEF~ 20 EXCEPTIONSZ IEF#T DM & 45 L9, ZWsHRL, -fno-exceptions? 7 > a> %@ & ET,
-fno-common
WIEFR & DIV KIE S AT P2 VNI 7 ANDT —H 7L NZEIN B CH AR RLET,

HEEDOY—AT 7 AN, Fl— DL RIDOELNexternfi EFRLICE S SN TODIBAIC, Vo ZIRiceT—L L TR TE5 LS
\Z720FET,

-f{optimize-sibling-calls|no-optimize-sibling-calls}

REFH LORE TGN RUET, BIRRIEA 7S as-010L EAE DA AIGHEL, BIRRIKA 7' a2 -foptimize-
sibling-callsp3 w8 S v £,

AT a4, BIERIEA 7S a0 -0O1LL ERNE N B B ERNHYET,
-{pie|PIE}
PLEMST FEITRRE T v/ T APIE) AR T D LR LT,

fpied 7L ar AR ELISA . -PIEF T2 a2 Tl N TRy — o AL R DT D ERIC R0 ETN, U VIR R TEH
IR RNV BT 72720 ET, PIES T L a B E LT fpied 7 v a T T sy — U AR EL e BT
IR0 ET N, Vo VRHC SR CE D= — 7N AV <70 E T, TNOOE OSSR TELa=— dNHe AL
BT, FRIRE SN TR TCOIATITVDOEFTT,

f{pic|PICYA T > al bDiEVNT, U VR -pied 7 v al ZRETHIET, EITARET Y T LR ERTEDHIETY,
-fvisibility={default|internal|hidden|protected}

FATAREY 0/ T A FIT A AT V= /ML Far R —R NN TO KIS ARV ORI B A E L E9, BRI, -
fvisibility=defaultd 7> a> N H SN ET,

-fvisibility=default
R, BIDI R — R LB IR B ENTEET,
-fvisibility=hidden
MR, BIDA IR— R NS E IR TEER A, 72720, VR DT R RE PSR DA R— U MBI B B TEET,

il

-fvisibility=internal
AT vaid, -isibility=hiddend 7" > a2 LA T,
-fvisibility=protected
SR, BIDOI AR =R NPBBIRTEET, 720, RO AR — R NCHDRICARIOER T EEXTHILLTEEE A,
-g{dwarf|dwarf-4}
DWARF Version /XD T o 7 EHREH L ET,
KA T a4t -gh 7 ar ST,
-idirafter dir
S DRFIZ, dirt DT AL 7N DB LB ET,
B D-idirafterd 7L 2 TT ALV NP EEIEES NGB FEESNIRICE R LET,
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A~ Z ORBSRNEOFTERMZOWTIE, “9.1.2.2.1 2L AT ERICB#H T 247 ar " O-14 7 v ar OfFiAE S R TIZEN,

B D SAL, TR ESNI A FEESIIfax SAL T2 ITREBR L ET, TALZNIBREEL WS A4 7 S a3 8%h
272 E9,

-include file
V—=AT 7 ANDIEIA T ilee A 7 NV—RTHIERLET,
BHD-included 7> BRESNIZ GG FEESHIZIAIC A7V —RLET,
-isystem dir
B DORRIRE, dirk FEHEDOT AL 7N ELGEINLE T,
B D-isystemA 7 T a TT 4L 7N NEEIEESNT- A HEESNZIEICHRELET,
B DOBERIEDFERIZOWTIL, “9.1.2.2.1 2 AT RRICBET 247 a7 O-14 7 v ar OFBlE S R TTZS0,

A H DS SR TR ESNIZ A FRESNIM ekt SR IR B L E T, TALIZNBFEEL2WG S KA 7 a3 %)
27T,

-nostartfiles

VBT BBHED S AT DAZ— T o T T 7 AN LW e R LU ET,

-nostdinc

X DIRFEIRHC FEED T AL VN AR B LIRNWZ S a2 R LET,
-nostdlib

VRS BERED T AT DAZ =T v T T 7 AN BEOIEETA T TV L2 Z e 2 iR L ET,
-pthread

POSIXAL v RIA T FZVEFIA T 5~V TF ALy RAT Ve 7 e AR D2 EEARRLET,
-rdynamic

VIR LT, TRTOTARNVEEI VARV T —T BT 2508 R L ET, AA T vaid, Vo biz-export-dynamict
70‘\/5‘/5451\/1'9‘*0

-undef

AT LEABELUGNU ClEA DBEER~7nz ik § 52 2Rl E7,
-w

FTARTOEELIIETHZEEHRLET,
-X language

AA T ar X0 FRESNI AT 7 7ANORER EFRUET, languagelZiX, cEi=iTassembler-with-cppZ e EL £, c2F8T
LI A1E, C/—A7 7 A /LU TR ET, assembler-with-cppZfEE LA 1T, BIEE 357/ 7T —A7 7 AL EL TR
WET,

AAT v, TR 7 v a -fij-Ist={p|t}]. -ffj-Ist-out=File, I3 L -ffj-srcl [RAIRFIZ IR E CEEH A,

> » o
9.9 O—KAh/ Ly #e
ZITIE, IR USRI DWW CRRIAL £,
IR ALy VRSB, EATRHCEI T SCOFEA TR EFHRIL . 70T ADa— N HERER A N DHERE T,
I—RNI ALy UEEETIE, A — 7 V=AY TN 2T THLAL A FHIELLVMIZ & £ DT —R 3L — L (LA, llvm-cov=
< REFFOED) AL ET, livm-cova~ R 71OV T, mana < Fad AL T, llvm-cova~> RDA I <=
TNEZRLTITZEN,
9.9.1 O—FANLYUBREDER A X
a—RH ALy VBRI, L FOFIRCHEALET,
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1. #ER

2. FAT

3. geovE—RZEM AL T, llvm-cova~> R & ST
LIFORIZ, =R Ly VHERED Tl & AR LET,

9.1 O—KFANLY HEED FinE

Y—ZT0951
simp.c
-—_—-"--__
| ™
i 4
i 1. &%
i
i / O\
I .gcno 74l ={TojEE
I simp.gcno JO43514
| 1 |
| i -—
: i AN
] I 2. =T Y
| ! I
| ' I
I ! l, !
| ! )
I I .gcdadrm Il =
I I simp.gcda
| |
| |
! I i
¥ ¥
3

. gcovE—PFEEALT, Iivm-cova¥ > FEET

1

.gcovI7A )l
simp.c.gcov

9.9.2 O—FhN\Ly OB REERRFICHELR 7ML

=R ANy UHERER A ] DR BRT 7 A /T OV TR BIL T,

9.9.2.1 .gcno77AJL
.geno” 7 AV, FRRIFFIZAR DN DIEBE G ATE ATV T 7 AL TT,

T ANERIAIYT TR A SV ET
T AN V=AY EOYLRET-Zgenoll AR L7 7 A VAT ET,
77 AN R T FHIRZAT T2 T AL 7 NI E N E T
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LLFIZ, .geno” 7 A VDAL RS Z R LUET,

3 6

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc -Nclang ——coverage .. /simp.c
$Is

a.out simp. gcno

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

0T ar BRELCT v T T = AT AN BL O T = T AN AR U AIE, -0 7 T al 73, .geno T 7 A/WIChiE S
nEd,

AR, -0 Fvar a8 E LIS 8 DA B 2R LET,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc —Nclang ——coverage .. /simp.c —¢ —0 www/yyy. o
$ I's www/
YYyy. gCno yyy. o

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

9.9.2.2 .gcdaZZ7AIL
gedaZ 7 A/UE, FATRIICEONDE RE B AT AAFT V77 AL T,

T ANVERRIAZI T FATRHTAE SN ET,
[l =% D7 7 AV TIAHESTDH BT, ZOT 7 A MITIEBRPRESNET,

T AN V=270l T LOYERET-Egedall EH LI T 7 ANV ET,

T AN ST BRRZAT ST T AL 7RI AER S E T,

PATFIZ, .geda” 7 A/ D AR A R LET,

3 6

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc -Nclang ——coverage .. /simp.c
$Is

a.out simp. gcno

$ ./a.out

$ Is

a.out simp. gcda simp. gcho

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

AT AV EIRELTT BT IV —RT yANBIOA T Ve N7 r ANVE R UG AL, -od 7 L ar i’ geda A /MIChiE S
ET,

PARIZ, -od P rar g LIS & O A KB 2R LET,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc -Nclang ——coverage ../simp.c —¢ —0 www/yyy. o
$ I's www/

YYyy. gcno yyy.o

$ fcc —Nclang ——coverage www/yyy. o

$ . /a. out

$ I's www/

yyy. gcda yyy. gcno yyy.o

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS
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geda” 7 A NV O¥EANSET L7 N iX-fprofile-dir=dlir_namet~ > a CERTEET,
PLUFIC, -fprofile-dir=dir_namez 7> a2 %4a E LT85 6 O A bl R~ L E9,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc -Nclang ——coverage .. /simp.c —-¢ -0 www/yyy.o —fprofile-dir=/tmp
$ Is www/

YYy. gcno yyy.o

$ fcc —Nclang ——coverage www/yyy. o

$ ./a.out

$ Is www/

YYy. gcno yyy.o

$ Is /tmp/www/

yyy. geda

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

9.9.3 I—FANLYDHEEDIEFH
=R AL CHEREE AR O 1 B HIC OV CRRAL 97,
© ETREEE T DM NA T VI T 7 AV NICIBIIS AT FEATHEREME T DA R0 £,
© EATRHTAER SIS geda” 7 A /L ORI T 1L 7RI, BRI E SV E T,
— FIRRZICIAT R 0/ T L5 BB Th, .geda” 7 A /L ORI LT AL 7 IR DY ER A,
— gedaZ 7 ANV DIEANIET AL I B ZEFE LIV A1, BIERERC -fprofile-dir=dir_namet 7> aL % AL TEBEL TEEN,
« -mcmodel=larged 7' v a AN EET L5707 T AT, EHTEERA,
« LUFOHE, ETREE ELGHATEX N2 EnHDET,
— UTICEBDIATINEENLHE
— exit@)BIB MBI EENT- A
— setjmpB% £/ ZlongjmpBA¥A IO\ T35 A
— BRSNS E
— V=Rl NHinefs B VE ENDHE

— IO EASN S S

9.10 #IREHEH IV IEEE

ZZ T, clangE—RIZBIF HHIRFIHR B L OVEEFHICOW T LET,

9.10.1 complex.nM<YACMPLX, CMPLXF, XU CMPLXLIZEI(T5FIE
complex.h®>~27BCMPLX, CMPLXF, B8XUCMPLXLIZE#HEINER A,
complex.h®><2CMPLX, CMPLXF, $£7-13CMPLXLA HWWTEBBIUOEHA L L= 5E . LTS ELET,
SOV NNE i ENEES A Y EUNTES S

© CH++7a T A R —
BHEEI DXL, complex.hd< 27 CMPLX, CMPLXF, X TUCMPLXLAf# -9 I2fIi b L TS,
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3

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

T ACMPLXZ {8 AL EIHAE DI
(O A=F/A7 N

double complex a = 1.0 + 2.0 * I;

C++7ar/o.h

std: :complex<double> a(1.0, 2.0);

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS
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H5RA WERKGFDLE

ZITE ELWT R T AR ER B I OELWT — 2T 28EDI D | AL R OREIRFELIZE B ICOWCRIILET,

PUFIC, AR IRAF O A L, ZOIH B S TALELR OB EAR L TV ET,

A.1 EER
BEDESEHETEZHAYE—DFBANT 5D,
Pl Ay E—1F BT — 2 IS ET,
P A= ORRIT LT T,

“filename”, line nn. *wt—IKK
filename: TN ST A4
nn: TT—NERISTATE S
=]
A2 IR

EmainF#~DES I HDEK,

PLFIZ, RANREEN G- 2 DMl % R LET,
int main(int arge, char *argv[]) {/*...%/}
argc: FE5 DA

argv: EB| B LD L TFHN~DORA L ZELF
(argv[0liT 7 2T 14 F =12 28 307 41))

B FEREENEDLIGLDTEESNDM,
ALY = VB IO RRE OFRAIEE THRSNET,

A.3 FAIF

WSS THEVLERFICEOWTERIULED)ERI HHEEOXFH.

4096 L FFTTT,
BN EREA THAHEAFITBLTOLULED)EKRLHDEEDXEH,

4096 L FFTTT,
BN EFEETHIEMNFICEVWTRIINLFEREAXFORANCEKRLHINED .

PONLFERR LT KB ET,
WA FISRILF NS TS OaN B ENI=EE, TNHNERXFRIZEIR/ G T HM,

SNTF A XX T 2RISR TEEE A,

A4 X=F

B —RABIUVERTNXFESDERT., CORETHRMIZEELTLSLDOLUNDES,
V=2 PR B LI OFATUFEASOBEZEOMIT, BELHLANGICR ESL-, B AZEUTF-8, H ATBEUCOW-TF DL

RUET,
BENACXFEDIA—FIED=OIZERASNhETMNREE,

V7R —RIRF LR B TSI EEA,
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BETXFEEDXFITEITHE VML
1A RO Y ML, 8TT,
B(XFEHABLIUVOXFIITILVAD))—AXFERDERERITXFEEDEREDH ST,
Y= ALFEB DEFRLIATLTERE OBERLOFETTIZRLT T,

BEARTXFEATRETELRVXFULIMRREZ ST EMNFEHROME. FETAFXFERITHL TR FEAT
RETELVXFHLLIIRREEZEC T FXFERDIE,

HESH TR MEBER SE IR E I ST TV ORICEN QDA ¥ MERSH TR L Tl E 1,
M2XFU LOXFFEOEMNFEERFTHIRXEU LD SN XEEECTIRXEERDIE,
BT E L LT, 2200l EOCF AR UIZEA . ZOfEIT. b4 FRVHEN T, 2O TFINCIC2...CAQR=n<5)DIEE.
I TOEEZEDET,
n-1

e _
> 256" x (‘CK'&255) + 256" 'x ‘Cn’(2sns4)
k=1

53CF LA EDSG A, ST LA M S E T,

UARSLFERLL T2OLL EDZ AL FAFLR LTS8 DI FRO ST, £OMEIE G 23— RO ET, 2
LFLEOHEITIE, 23 F AR ER S ET,

Epu ]l
FEL¥X123' DA '¥x23'
FH'¥0223' DA '¥022'+'3' X 256

FRBIL'Y1234'DAH: L'¥123'

BUARXFERICHLT, ENAXFERIET DTARXF(QA—R)EHRTS=-HIERSNDA—)L,
BREEABLANG TEHRSNET,
W"H7:%" charhisigned charERICIED#EEEZ#DH\. unsigned charERILEDFEEZEHDHY,
unsigned char& R CAED & &R HET,
BETRHXVYII2EIbD AV DE
FATRFR v Z 2722y NI, FIFRE v Z 7 22y he—EBLRITIUTRVEE A,
BETHFYIVI VP TIERBTERVLILF ALY SV2HDIVILERREEEOXFIIDE
TR RSB ZE O EE X FFINICE N ET,

A5 EBH

BEHOSFSFLEORBEAELLIMENES.
AL PLEEI ORI B I OME" IS, LB ORH B LI MEZRLET,
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AL RBHEORBEELUE

01 n-1
S I
= (0MEZIE, 1DEER)
.%éﬁ
n-1 n-k-1
=-S5 X 2 + > ik x 2
k=1

XLFRA THIELTZERENDY = AL FHRADIEROER LS OB | charlid 7 Y=/ NI ML T & € OBfEL, &5
AL ASASDREANSFL, E DT oA E B L L THRDIVET

BEHEIVEVFSHERBIEMUER., FEHSLELBHERSOFLVHSHEBRICERULLER T, EARRTELN
BEDEMER,

ZOMEF, RSN HOE Y MEDE v b3S —2 % 2ORIBEBLE L TIIRLIZ B2 E 5,
BASHEEHHLTE VD EEE TR,

EHOMIE Y Mpadding bits)|ZFTELZ2\W e | 2B B LT RN HEE O/ R ET,
EEHREICEIT5EROHS,

BHF L OBERETHEENSEEIN 2 WGE ., WA TV RPIEOE THIUL, [ TEE O RIT, PAOEDELY/ NS R KOS
7D, % EE T ORE R ifb&fwi@“o

TR B OAATABADIEDEE, [ HETFORIIE, T K i NDREAO T, e, %6 T ORERD
PR, RO R BRI £

AT RN DIEOSG A HEE TR FIE, OISR R OFEH TR, % A T OFREROMF 513, $iEO/5&
RICIZA20ET,

BEDEEZLOFEMETABHB DAL IFDIER,
E1>>E204E 813, E1#E2X v NEICS 7R LiZb DT,
EIXF & CRDMEEFSHE ., RIIU FIORTREFHFELIEERVET,

F1/27-1 + (E1%Z ==

BB R(ICR O THRIRS =B HE
PRSI EIHV FE A,

A6 FREN/NBRE

MR NERBOSESFLRREORBAEBSLIMENES

“BIA.2 IEEET54YERUR A (FREGE R ILD FLIEAY 20055 5) Bl NGO R BUIS OB (2, 8/ MR DR BB L OMEA R L
£7
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KA.2 IEEE7548 0K IEHHMEREOEEN 20158)FH/NMIAEOREH L UE
floatf!
01 8 9 31

S E M
: TS (0DEELE. 1OEES)

E - 5200
M : 1REFED

x=(-1) x (1 +m/27) x 2

e-127

doublef
01 11 12 63

S E M
S : TFS(0DEEE, 10EEE)

E :#E518
M : {RESED

x= (-1 x (1 +m/2°%) x 257

long double®

01 15 16 127
S E M

- F=(0MEEIE, 1DEEE)

- $BEIED
M :{Ezﬁﬁiﬁﬁ

X = (-1)5 x (1 + m/‘2112) X ZE_16383

BAESOEEZTOEICERICRRT SIENTELRVFE/NUSERICERT HI5EDYIVETO AR,
ZDEZDOFLT_ROUNDSIZHES T, LD AMT4LET, FLT_ROUNDSO#IHMEIX (b L ~)TT,

EES/MIRBESYVENER/ MR BICER T SEE OV TELEAD DA,
FDEEDFLT_ROUNDSIZHES T, AT ET, FLT_ROUNDSOFIHHMEILL(Fb it ~) T3,

A7 BREIERA%2

BERIDOREIORKNEEZRFTI-OICHLELGEROE, I74hH5., sizeolfEEF D size_t,
size_t>H3, unsigned long intB AU CHOET,
BRAVAEBYEAT v ANHERB LUV T OHDHEEDHER,

WAV Z I, EHINE B TEET, ERENAYA X1, unsigned long intB ¢4, #% FOfEIE. unsigned long longTL DO NFFRHD
PRALBOWNHRBE T 586 O TT(EHUTB N T, By SZ— 3B L FEA),
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EREOREIT, RAL 2 EHETEET, K ROMIZ, unsigned long intB I CZEHAL =5 DO INEREFIE — 4 DINERE A FF 4
Hitk DRI D L72D F T (EHITB N T, BV RF— 3B BLEEA),

BRICERIND . 2DDERANDRAVIABDEZREFTH-OITRELREH O, $4bhbptrdiff_tOE,
ptrdiff_t>% %, longZl <9,

A8 LIRS

MregistersB B VS AEEFEFEATALICES T RRICAT O IMEL DR BB ENTEHEH,

ZOFREVREATHLHL, LV AXTEINENDA TV = bORI N (long double® |38 EN2 V) B A 2T LY A
ZIZIZ, registerOFEE I BAFRZRAE FRIUZIG U T 2RO S WA TV =7 MNBIRIZED Y TOND5ETT,

A9 &R, AR, NERBLIUVEYR I —ILF

BERARATOIMDAVNERGBEDAVNERANTTIERT 56
ZOfEIE, BRRUIZAASORI TS AEE 20 ET,

BEERDAVNADEOYE S VERAE,
HHNFLRIZ IS TENNTASA TV T — OB R THEERVERY | MEE X720 EH A,
“FALENTRORESEFERFESIE TR IO, BUSE LR SUTEEIL A/ St 7y MZEI AT DIVET, BT
SARTT,

RAL EMBEOARESLFEREINE

i) RES BREE
char 1 1
signed char 1 1
unsigned char 1 1
signed short int 2 2
unsigned short int 2 2
signed int 4 4
unsigned int 4 4
signed long int 8 8
unsigned long int 8 8
signed long long int 8 8
unsigned long long int 8 8
float 4 4
double 8 8
long double 16 16

W'E55" intEOEyhI4—ILED, signed intDEYh 74— LR EL TR D H, unsigned intDE Y T4—ILREL TR DD,
unsigned int: L CHlibinE T,

BEMADEYFI4—ILEDEFITIER
HALAOE Y M FEELTZRO FALE Y MrbIEICED S THIVET,

BEYR I —LREREEEMDRERICE A>TV T EHED,

t /F74ww W, ENEREFT DD 7 KRESORL /NS T RLZADOREEAIZEN Yo ET, TR ERSE-> TS
B S RPN OE Y N7 4— LR DEZIZHDBIDOE Y N7 4—/L R, RICEALOBREL /-8 Y NZEEOIAENE T, 4725883720
E'/\ CADRWE YT 4= URIT, R B OB R A F 203 TEID Y THNRW T, IRO BN IZEED AT ET,
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B ERDELZRRT H-OITRIRSNDBEHE,
FIFROM AR 2T, it T,

HW_Bool, signed int, unsigned intLA4MZE kI —ILRIZERATE 5B HE
FTARTOBEEIMEA TEET,

A.10 {EffiF

WvolatilefSthE DA Tz HMIT IR T HERER,

volatile & 513, AEVIZEIAHT NI IR — MG T 247 V=7 b E23IERMENALEREIC LY 778 ASND AT
VI NEFR T AT TEET, ZOIDNCEZS LA T Vo NOEMEL, JABERICED o b Fo3 ORI AN L0
SN TW LRI DFNEIF DL FE 22 T HZLITHVEE A,

All BEE
BEME BEARELIEARREZEHTIEEFORRE,
FRIZHIBRSHD TR A GBI O K& XI2X D),

Al12 X

W switchXIZF T 5caselEDE A,
B IZHIBRSH D T A GBI O K& XI2X D),

A.13 HILIEIEH
BEGAERYAAEFIEHT DERXPOE—XFHOSLEIXFERDENETXNFEESTORLXFEHDEIC—HTEHED,
COESBEXFEBNEDEELDIENHEINED,
—HLET, Fo, B—DOXXFOROUFERIL. AL TFESITADEELFRL EE A, EOMDIEITADIELRDTENHVET,
BMEUAAHAIRERY —RIT7AIVERT ODFHiE,
“2.22 FIRRIEA 7 > ar OB O-14 7Y ar O B A< IEEN,
BMEGAHAIREREY — R D7 ISR T 2" THREN-RBTDER.
“222 BIRRMEA T L a  OFEIR O-1A 7 v ar O E BHAIZEN,
B —RIT7AIEEXFIEDT G,
TINT 7 Xy b KL FEPNSCFIER RIS ET,
W RESh S#pragmas T D EE,
“6.1.2 pragmati 5" DI E B HATEZN,
BERA S LURBZNZNENEDTHEWNGEEIZETS__DATE_ BLU__TIME_ DEX.
asctimeBd CA RSN DL D EFRILTT,
BEHXDEMNFOXFEHDENEDEEF OIENTEDD,

P ft& LfpREnET,
B#EEFAXFIADERXFZDRYADHURL THEFINT 5h
L £,

A.14 BESALTZEA#

REHET A7 ZY BB LR KT O AR DOWTIL, VAT AMIBOV T 7L A~ =aT )b Eloidmana~ o ROFE BHA<TEEN,
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A.15 OpenMPt#k

OpenMPEAR D ALEL R K AFOHARIZ OV TR, “4.3.3 WHLRIKF DAL & B3 A< T2E 0,
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5B FHERFR ST

“FKB.1FRRIRA” 12 ALHRITBF LRIRRIR A2 RLUET

#*B.1 BHEREER
15H CEEEHK AUERDE
(BELE)
A, R LSCB X OSRIR LD AN DL~V 127 IR L GEBIR O KEZITLD)
FAFHIA TR BT DAL T DL~V 63 il BR72 L (FR ik o K& &2 L D)
H S NOLOOFE AEERR | S AR 73R e Eff | 12 R L (GLiE ik o REXITLD)
THAEEOMATD)RAL | BFIBIOBEEES 70O
12DEERES TOPOEIMTHALANTOES 73 63 HilRZe LR O KESITED)
12D 52O P OFEINCIH AT A1 DSk 63 HIFR7: L GEIEIR O K E XL D)
WERRE A L CES LI T, $iid~orag OB/ 0T | 63 4096
SRS G E L CE S LIk B 7 O 20 S sE 30751 31 4096
1O DOFRREALO P OSMERRE& LU TEH S LIZAiI 0%k 4095 il FR7e L GLIE O K& SI2ED)
1207y O TESENS T vy Z#i & OB 7 D% 511 il R72 L (G o REXITLD)
IO DOFHFREALO I CRIREICE ZIND~ 7 il 1 Ok 4095 HilFR7e L GRiEk O K& SI21D)
1O DBEEGE RO T ORG1E D% 127 HlRZ: LFLIR O KESITED)
LODBEIFEH L O H DO ER IO 127 il FR72 L (RLiE ik o K& &1L D)
12D~ IRERDP OGN 127 HIRRZ2 L GEEIRDORESITLD)
15D~ 7 alEHLOHFOR G E D% 127 HBRZ2 L RO RESITLD)
1O DFEEY — AT O O LFHL 4095 il BR72 L (FRi ik o K& &2 L D)
(BLFEBDYL AL D SLFHNT IV EITTAR LFHNITZA0HD | 4095 HIFRZ2LGEEIRO K EXZLD)
SCFE
RAMRBICRBITD1ODA T V=7 DA MK 65535 HIPR7e L GEIRIRO K EXIZLD)
#include” 7 A VNZxkET A AN A DL~ L E 15 511
(1EED AN 2o T=switchSCAEERV =) 1> Dswitch SCH Todease | 1023 PR L GEIRIR O K E X2 L)
ALK
1O DOREEERET TR D A3 1023 HlFRZ L LRI DO K ESITED)
1ODFNZEDFOFNZEELH DK 1023 PR L GEIRIR O K E XL D)
1O DOHERE S OW OO PO AT ORISR E TR ERED | 63 HIFRZRL(FE RO RESI2LD)

LUV
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F8C HIRFRLEIVIEESTRH

C.1 #HIREIH

HVEEA,

C.2 FEEIE
C.2.1 AZEEDEI#HEFEOEBDEHL

AUELRIE, FTEBEOB &R OB Z MO 454, 515kE LTS (complex), A& (A (struct), BL UL AR (Union)Z B2 1
BT LI TEEEA,

FHREL TRIFEL 2N A EETIIRRA L 2 TRFET IO TIES N,

C.2.2 FEf=BHBOKXFTMERICOINT
P EEEHA OFERFINZ BT, RO BN T O S ST OB 2 D356 A RIS ESNn A,
PFBATEBHFRIOEETIL, A — T =0 ELRNIININCLTIEEN,

C.2.3 REZBDHEIZDOLT

SCESHE LR EROBEIIRAESER A,

C.2.4 AIZEREHIZDLNT
AU R L, AIERESZ 2SS 78R EN0 T E9,

ZO7h | MERBIANC S BRI RE WG A0, ATE RIS R SRR T BRSNS BITIE, AF v 7 iE+ 5372k
SSIHLET DHERHVET,

TR AD AL ZFEIKIT, ulimitz< R (bash#l A < R) R ETRE TEET,

C.25 FEI/MBATDasmMLPRAEEICDOLNT

AALBLR T, long double s LOE RN A e OB hasmL VAX EETHILILTEER A,

C.2.6 asmXLIRAHEPN~ADRE M REDRKDERIZDNT

AU TI, long doubleZ s SO R BT 2 R >k | asm LU DA HIFKI DA T RIS T D2 LT TEEE A,

C.2.7 TI\VAZRAW=T/I\VTIZDVT
T trad B —R &2 H L CTAERLEZETRRE Y 7 A Ve, T3\ T EFIHLCT Ry /T 5O EEFEICOWGRIALET,

THVAFIAROTESRIE
UL, T\ 7 TEER A,
© CLUERRDZSL, Bk, LUV
* GNU CIEIRFERRD AR, BI%k, LU0

BEitEh=-70455LDT I\
« SIMDEIDEHITT N/ TEEHA,
ARG ERIRE (T v —SVEE)T, B O A O TT Ry TEET,

- 250 -



c B—HNBEROT N IE RIESIEE A,
© LT ORZFSRGIEITT Ny 7 TEER A,
— R
— long double#¥
— By
— SR
— AR
© BB TS RISV BT T Ny S TEEE A,
© AVTAVIRBASNI BT S 7 DR BUTIRDEE A,
© ATEFOFRRIIRIESILEE Ao

C.2.8 SVEDQRIGRMILLSREADYAXDEEIZDINT
AR T, 7075 LD ETHIZSVEDRY ML D AZDF AR BEBIN/ W EEREL T AT V=N a5 255 L ET,

SVEAHMM LIz 0l I LDFATHIC, pretl(2) AT La— Vg E AR L TSVED A RR_I ML D AZ OY A REE L LI £ D
RIS N A,

SVEDRIMLL D AZ DY A RZIE B LIZWEA L, SVEZFIF L2707 Z LD EITRNCHR EL TIEEW,

C.2.9 BREHODIFEE DEIEMBEEFSIZDOINT

AmMT —F T 7 F ¥ THHE THHRCPU ABAFX Tl BRI 0DIGE DOBEFREMIMIMHSN EE A,

AR~V 3 -NRtrapZ R EEL . BREXDI0THLGAT, BEBREHIS DS RSN DI L ERHRELT= T 0 T L ClL, AR AR5
LA NHVET,

MR AEOERN R OEE R 2 L2 BEIOLET,

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

R OERT O EE RS T 61

#include <stdio.h>
int main()
{
int a,b,c;
a=1;
b=0;
if b=0 {
fprintf (stderr, “#+x Integer divide by zero *++¥n”);
exit(1);
]

return 0;

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

C.2.10 Y29 X 5—(undefined reference to)IZDU\T

7alZ AOFHRIFIZI T, configure’2E 12KV L FOI 72 B EE L QA B EITHON SRR M A 47 V= bV 7%
k35729 V77— (undefined reference to) 725355 3HVE T,

o RMERNY O IZPEL TNWD-LA T varv iz KRB ROFRa v NIZEEREEL T 75217,
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3 6

© © 0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000006006060COCOCEOESE

V72—

test.o: In function ~__fjc_check_hpctag’ :
(. text+0x1620) : undefined reference to *__jwe_check_hpctag’

BRIEASXFCOMP_LINK_FIOBJZ#% BT A2 L ClElMECE AL EMHVET, BREEAFFCOMP_LINK_FIOBJIZ- 2V T, “2.3 FllgR=
~ U ROBREER 2SR TTEEN,

C.2.11 asmLPRABEEDLIRIZELVAUSM0 T TS5 DWiE(clobber)l)
AT EHLOREDIEEIZDLT
ARFE T, 2 AT TFHRIENTOB TROL I RZE | asmL P RZE EDL PRZY BL AL FA2 T 75O (clobber)
VANMZHRETHZEITTEER A,
I AT TSNV AS 1 x19, w9, r19, x29, w29, r29, sp, Xzr, Xsp, Wzr, Wsp
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{18%D GNU CHia#sEE

AR RIT, GNU Czi /A F A (version 6.1) O—FR 2 VR —MLE9,

HIFZ YR —RTDGNU Ca2 /A FOFFEHAR(GNU CHEIRHAR) I LOFIEREEA "> a2 (GNU CH A7 S a b N2 DU G
LET,

D.1 GNU CHiEH#E

AR RNV R — 9 DGNU CHAIBEARIZLL F e BT,
ZNSDGNU CHEEHAEDFEMIZ DWW TIL, GCCOY =7 P A M B3t AL IZE Y,

+ Krh #8430 (Statements and Declarations in Expressions)

« B—HNAA—F DT~ (Locally Declared Labels)

+ FULDT R A(Labels as Values)

+ typeofiZ L5202 Hi(Referring to a Type with typeof)

o MR T OH2A T R D4 HE(Conditionals with Omitted Operands)
- (S R5FEHE S (Double-Word Integers)

* 1EFE%(Complex Numbers)
BEHEEFIIR Y R— T,

© TRE/ NS D 161 5 3L (Hex Floats)
« BERHODOELFIZ S (Arrays of Length Zero)
- AR ES(Arrays of Variable Length)
© WA EE RO B~ 1 (Macros with a Variable Number of Arguments)
1Tk D FE 7 B Al D% Fn(Slightly Looser Rules for Escaped Newlines)
© JEIE TR WELSIOBTF A BiH Z & 28 HE(Non-Lvalue Arrays May Have Subscripts)
« voidBi DR A L2 EBAEIR DR A L 2 [ D 1 5 (Arithmetic on void- and Function-Pointers)
- ERELISNTORHA{E(Non-Constant Initializers)
« #AYTZ/1(Compound Literals)
* WAL fe & (Designated Initializers)
* case7 /L TO#HIFHFEE (Case Ranges)
AR ~DF ¥ AN (Cast to a Union Type)

« JBMEDFEE (Declaring Attributes of Functions/Specifying Attributes of Variables/Specifying Attributes of Types)
HBETELRMED—EIZONWTIL, “D.L1 B 2B A<TIZE N,

© SCFFIRSCFEE T TOT AT — 7 3L F O (The Character ESC in Constants)
o AU E OB SHE (Inquiring on Alignment of Types or Variables)

« U —U —R(Alternate Keywords)

« Rsga/penum(Incomplete enum Types)

- BE%%4 30551 (Function Names as Strings)

© BV B8 (Builtins)

o A A TS (/3 R (Unnamed struct/union fields within structs/unions)

© A T4 T /7 Z(Assembler Instructions with C Expression Operands)
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o AUNEFRZ 7o i R (Structures With No Members)
« HE XEEITLONMLE (Mixed Declarations and Code)
« C++ X DT A NC++ Style Comments)
« W4 OR VL (Dollar Signs in Identifier Names)
« A2 T4 B% (AN Inline Function is As Fast As a Macro)
« GCCHZITTF5H 7T~ (Pragmas Accepted by GCC)
— #pragma redefine_extname
— #pragma pack
— #pragma weak

« ALwRem—7 L« AL —3(Thread-Local Storage)

D.1.1 Bi%

ARIPLR YR — 2@, LT oEB T,
ZNBDBHEOFNZ OV T, GCCOY =7 A M It A< TEE0,
clangE—R PR —r42 P hitps://releases.llvm.org/7.0.0/tools/clang/docs/AttributeReference.html Z£ FRL T 7Z&EW Y,

- aarch64_vector_pcs (1413 BI%)

- alias

+ aligned (xr&1%, 2%k, )

+ always_inline

- const

+ constructor (%f421%, BI%k)

« destructor (£ 1%. BE%)

+ deprecated (xt%i3. Ba%L, )

+ format

- format_arg (xI51%. BE%%)

+ malloc

- may_alias (& 42i%, )

* mode

* no_instrument_function (4213, BI%K)

* noinline

* nonnull

* noplt (x5, BE%K)

* noreturn

* nothrow

+ packed (xf&I%, £ %, BY)

- pure

- section (xF&i%, BE%K. £%)

« sentinel (*F51%., BI%R)
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https://releases.llvm.org/7.0.0/tools/clang/docs/AttributeReference.html

+ unused (0%, BA%k, &%k, )
+ used (&L, BI%k. )

* transparent_union

+ visibility (cF8aid, Ba%k, )

*+ warn_unused_result

+ weak (RF43. B3 2250

- weakref (513, BI%R)

D.1.2 Bk BAH

AAIZADBZY R =MDV BEUL, LT DLBY T,
TNBDE VI U BEDFERIC OV TIE, GCCOY =7 F A Ml HiA<TEEY,
+ __atomic_load_n

+ __atomic_load

+ __atomic_store_n

+ __atomic_store

+ __atomic_exchange_n

+ __atomic_exchange

+ __atomic_compare_exchange_n
+ __atomic_compare_exchange

+ __ atomic_add fetch

* __atomic_sub_fetch

+ __atomic_and_fetch

+ __atomic_xor_fetch

+ __atomic_or_fetch

* __atomic_nand_fetch

+ __atomic_fetch_add

+ __atomic_fetch_sub

+ __atomic_fetch_and

+ _ atomic_fetch_xor

+ __atomic_fetch_or

+ __atomic_fetch_nand

+ __atomic_test_and_set

+ __atomic_clear

+ __ atomic_thread_fence

+ __atomic_signal_fence

+ __atomic_always_lock_free

+ __atomic_is_lock_free

* _ builtin_abort
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__builtin_alloca
__builtin_bswap16
__builtin_bswap32
__builtin_bswap64
__builtin_calloc
__builtin_choose_expr
__builtin_clz
__builtin_clzl
__builtin_clzll
__builtin_constant_p
__builtin_ctz
__builtin_ctzl
__builtin_ctzll
__builtin_exit
__builtin_expect
__builtin_extract_return_addr
__builtin_ffs
__builtin_ffsl

_ builtin_ffsll
__builtin_fpclassify
__builtin_fprintf
__builtin_fputc
__builtin_fputs
__builtin_fscanf
__builtin_fwrite
__builtin_huge_val
__builtin_huge_valf
__builtin_huge_vall
__builtin_index
__builtin_inf
__builtin_inff
__builtin_infl
__builtin_isfinite
__builtin_isinf
__builtin_isinf_sign
__builtin_isinff
__builtin_isinfl

__builtin_isnan
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__builtin_isnanf
__builtin_isnanl
__builtin_isnormal
__builtin_malloc
__builtin_memchr
__builtin_memcmp
__builtin_memcpy
__builtin_memmove
__builtin_mempcpy
__builtin_memset
__builtin_nan
__builtin_nanf
__builtin_panl
__builtin_nans
__builtin_nansf
__builtin_nansl
__builtin_offsetof
__builtin_popcount
__builtin_popcountl
__builtin_popcountll
__builtin_prefetch
__builtin_printf
__builtin_putchar
__builtin_puts
__builtin_return_address
__builtin_rindex
__builtin_scanf
__builtin_signbit
__builtin_signbitf
__builtin_signbitl
__builtin_sprintf
__builtin_sscanf
__builtin_stpcpy
__builtin_strcat
__builtin_strchr
__builtin_strcmp
__builtin_strcpy

__builtin_strcspn
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* _ builtin_strlen

* __builtin_strncat

* _ builtin_strncmp

+ __ builtin_strncpy

* __builtin_strpbrk

* __builtin_strrchr

* __ builtin_strspn

* _ builtin_strstr

* _ builtin_trap

+ __builtin_types_compatible_p
* __ builtin_vfprintf

* _ builtin_vprintf

* __builtin_vsprintf

+ __sync_fetch_and_add

+ __sync_fetch_and_sub

* __sync_fetch_and_or

* _ sync_fetch_and_and

+ _ sync_fetch_and_xor

* __sync_fetch_and_nand

* __sync_add_and_fetch

* _ sync_sub_and_fetch

* __sync_or_and_fetch

* __sync_and_and_fetch

* __sync_xor_and_fetch

* __sync_nand_and_fetch

* __sync_bool_compare_and_swap
* __sync_val_compare_and_swap
* __sync_synchronize

* __sync_lock_test_and_set

* _ sync_lock_release

D.2 GNU CE#A T3y

AILILFRITIGNU CHIEA T val P AR—FLET,
ZHHDOGNU CHHA T v a OFEMIIZ DV TIE, GCCOY =7 P A M BHE A< T280,
{--print-file-name|-print-file-name}=include

IR DR D~ F BT DT AL TN ER R THIEEHRLET,
{--print-prog-name|-print-prog-name}={as|ld|objdumpjranlibjar}

R~ RO T 7 s 7 02 £R T HZEEHRLET,
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--shared

VNIRRT, WHA TV MARR T 2 IR ET,

ARATa A Vo MTPESHET,
--version

ANATDN—Var EEEHEDIE RN N L ET,
-Wp,-MD,filename

RAT L ar k., -MD -MF filenames 457 Uiz 6 L5 T,
-Xlinker option

optionz ) ~DA T ar ELTHET LA RLET,
-dM

AT al RN E . TR TOSIeERE I ILET,
-f{align-loops[=N]|no-align-loops}

N—T DIIAT TA A N2 BFANA DB TN A DR DINENEERUET, BREIHL, -fno-align-loopsh3i# SV ET,
-f{exceptions|no-exceptions}

BEEF~ 21 EXCEPTIONSZ B3 T 20 50 % H# R LS, BIREEL., -fno-exceptions 7S ar DS E T,
-ffast-math

BRI T, IEEE 75472 13ISOD BLAIBI I B | ST pE D7 i b2 TV R

ARAT L al BARELIZS G . FATHRICEWER GHRBERS KO FETREO RIS I LR L) R ELLTERHYET,
-ffp-contract=fast

Floating-Point Multiply-Add/Subtractisi % iy 75 % i L7 Sl b 24T & A HR L E T,

KA T a R ELIZG A FATHRICBERN LOREREDEN) Z/ELHIENHVET,
-f{inline-functions|no-inline-functions}

BB A A TA BB T DB R R L ET, ATV BB GETHREE, 22 TR A BICIREL T, B
1%, -fno-inline-functions4 7" = 23 SV ET,

-floop-parallelize-all
BENESEEITOZEE R LET, 72720, WKL OZWRAIIRF CERWB OISR LT, BENESHEEI TV EE A,

T AN DN NIARA T a2 EU TR LA 7 Y =/ bl T L0 E N COBE Vo 7Ry AR A 7 v a 4R EL T
[Qt=12N

-fno-common
HUESR E DRI E R E AT P2 NI 7 ANDT —H 7 a BB THIEa R R LET,

DY =277 AT, Fl—DLBIOZEE D externis € FRLICE SENTODEA/IC, VL ZIFlcoeT—L L TR TE 5912
R0ET,

-f{omit-frame-pointer|no-omit-frame-pointer}

T — LIRA L BE L DA REIT DB IR BN I T, A I LT 20 B0 A R U7, HHEEREL, -fno-omit-frame-
pointer4d "> ar NS ET,

-fopenmp
OpenMPHEREA T N T BT L a4 R LET,
-fopenmpA~7 L a BIEESNIZG A, -mth 7 v ar BIRESNTZbOEARINET,

T AN DA NN -fopenmpAd 7L ar HHEEL CERREN-A 7V =/ b7 0T LNV E N TODEA . -fopenmpd 7L as &4EE
TOMERHIET,
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-f{openmp-simd|no-openmp-simd}

OpenMPHAERDsimdAE 3L L Udeclare simdi# LD a4 AN T 2D B0 EFRUE T, BIERFE, -fno-openmp-simd4~7"> a2 73
HWHAShET,

-f{optimize-sibling-calls|no-optimize-sibling-calls}

REM-HLOE#E a7 G 7wt R L ET, AIERHE, -fno-optimize-sibling-calls? i i St E 7,
-f{pic|PIC}

MBI A —R(PIC)Z LMK T DT LA R LET,

fpict 7T ar BHFRELIE A APICAH T L a2 TR TR Sy — 7 AL R D120 @I 20 £ 08, Vo ZRHC B IR T& b
== RNV BUT eI 0ET, PICH T v ar BEELIEG A -fpich 7 L a AT _R Ty — 7 U AR EL 25728
SRRV ETH, VISR CED = — I VARV Z 0 ET, ZNBDEE OB R TED=—leNR LR
B, RSN T R TOIATTIDOEFHTT,

-{pie|PIE}
fLEISET—RPIC)E A KT HIEEHERLET,

fpied 7L ar B ELIG A, PPIEF T L a ATl R TSy — 7 ANEL IR DT O EdIC 0 908, Vo 7B IC B R T& b
== RHNR RN I TR0 ET, PIEF T L al AR ELIG A fpied 7L a AICHA_ T fa s — 7 U ABRELR DT
GHIZZ20ET D, U VRIS IR CE D =— 70N VARSIV E T, TNOOH A DS IRTED L =—J7edN L
B, FFCEASNDE TR TCOTATITVDOEFTT,

f{pic|PICYA T > a EDiEVNT, U IR Z-pied 7 v al BRETHIET, EITARET B T LA ERTEHILETY,
-f{plt|no-plt}

ALEINST = —R (PIC) TOHMEE 7R L ~DT 7 A IZProcedure Linkage Table(PLT)Z1# -4 2 & A Fm L9, AMHA T, -fplt
F7arpEHESnET,

-fprofile-dir=path

=Ry URERERE FAIRH L B2 geda™ 7 A /L OREINIE T AL 7 N ZAR L ET, pathi i, Me 7 AL 7 N2 i/ S AE 203
Mot SATHELET,

-f{schedule-insns|no-schedule-insns}

LURBZEUTT R, B AT Y 2=V 7 OEGEACEAITINE N ETERLUET, ABEEREE, -fno-schedule-insns 3 SV ET,
-f{{schedule-insns2|no-schedule-insns2}

LORFEHT T, R AT Y a— YV T OB EATONE R R U ET, BIEREL, -fno-schedule-insns223 @ SHVET,
-f{signed-char|unsigned-char}

charl OB ST & LIS E R RLE T, -fsigned-chard 7L as e ELIG & FF & e L9, EREIRL, -
funsigned-chart~>" > a> NS E T,

-f{strict-aliasing|no-strict-aliasing}

RALZNLDBIBESBEITOR AN BN RARD L X T AV T ANRNE BT ) E e R UE T, -fstrict-aliasing4 72 a0 73
FRESNIZGA . AUV T AN EHR IR L ET, BT, -fno-strict-aliasingd 7> ar N A SN ET,

-funroll-loops
N—=TTra—=) 7 DT EERRLET,
-f{unsafe-math-optimizations|no-unsafe-math-optimizations}
flush-to-zero&— R & 420 E &R L E9, B HEEFHL, -fno-unsafe-math-optimizations4 > > a M3 S E T,
-funsafe-math-optimizations7 7" > aL a4 E LIS & . FATRRICRWERZELDZERHET,
KA T va A, 7ar I h0) TREIHRE T DU BERHVET,
-g{dwarf|dwarf-4}
DWAREF Version 4607 Sy 7 @ L ET,
AATvaid, - g7 var LEMTT,
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-idirafter dir
B DRI, dire fEEOT AL 7N D% ITBIMLET,
B D-idiraftert 7 ar TT AL N BMEER ESN TG E | FESHBICHRELET,
oy Z DRFRMEDFERUT DN TR, “2.2.2.1 2 AT ERICHE T 547 a7 O- 14 7 ar Of Az B R A<TES 0,

A DHERE AL TR ESNTZ A FEESI st S 24 72 TR B L ET, TALZNIBEIEL WS AT S a3 she
eET,

-include file
VAT 7 ANDIE T ileh A 7V —R 3559 LET,
BEHED-included 7' ar BRESNIZ Y6 FEESHIIEICA 7V —RLET,
-isystem dir
X DIRERRFZ, dire BEED T AL 7R ELTGRINLET,
HHED-isystemA 7 L ar TT AV TN BEHERESNTIGE | IBESIIEICRERELET,
S ORFMEADFERNTDONTIL, “2.2.2.1 2L AT BRI S 5472 a7 O- 14 7 a OB A Z BRI ATZE N,

B DY N AL THRESIV G & FEESTIAGXE SAL TETRUES, TALZNBEEIELRWE S A4 7 v a 13 EE
R0ET,

-march=archi[+features]
T =TI F ¥ EHELET, archiZiX, armv8-a, armv8.1-a, armv8.2-a, FizlZarmv8.3-ax i EL £7,
features\ T\, sveEr-iInosver e EL £, featuresDA WKL, svedE S VET,
-march4 7" > a O WEREIL, -march=armv8.3-a+sve? i H X ivET,

-mcmodel={small|large}

FEITARET /T LB IO A AT =/ b a— Rk T — X B O R KIEE R LU E T, A IERHE, -memodel=small4
TarPEHInET,

-mcmodel=small
V2 Dt Oa—REEREFR T — Z IO A HHMGBLNICR AL EL , BIRO BWAT Ve b al T 2 AR L ET,
-mcmodel=large

UL 7t Da—REEEAAGBLANIC 2D RE L £, $l)T — SO RESIZHIFITH A, FT —H ISR ELY L7
BRI —0NRETHEAIT, AA T Va2 ELET,

-mcpu=cpu

2=y b7y ERELET, coullid, ab4fx, thunderx2t99, F7-iTgenericz 48 EL £9°, A MEHHIL, -mcpu=a64fx7 i S
ET,

-m{pc-relative-literal-loads|no-pc-relative-literal-loads}

BN O — RIS IMBLIN ThHEL TR, VT TV — ML CT 7B AL E T, A IEHFX, -mno-pe-relative-literal-loads
DiEASIET,

-mtls-size={12|24|32|48}
ALy R «m—371 )L« AhL—3(Thread-Local Storage) ~D7 7 AU ER2 AT ¥y hOF A X&FEEL £, HALIIE YT,
-mtune=cpu

LD Z =7 oheT 57ty 2R ELET, couiliX, ab4afx, thunderx2t99, /=it genericx 5 &L £9, & HEIF X, -
mtune=a64fx»3 i A S Ed,

-nostartfiles
VI BRED Y AT BAZ— T T 7 7 AN EF LW LR LET,
-nostdinc

~OF ORI ABHED T AL 7N ERB LW EEFERLET,
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-nostdlib

VI REHED Y AT DAR— T T 77 ANBLOREET AT TV LN AR L ET,
-pthread

POSIXAL Y RIAT FVEFIN T2~ NTF ALy R AT V= M BT 52 AR LET,
-rdynamic

VU IZHL T, TRTOT RNV EBINS VAT — 7 MBI I8 R L ET, K47 vaid, U BZ-export-dynamic
TrarEELET,

-undef

VAT ABEHBLOGNU CEADOREER~ I/ aiIE 352 2R LET,

IR RPBMERH T2 307 TR 7 78IV DD FETa~v RERRLET,
-w

T RTOEEEMIET LA RLET,
-x language -

A7 7ANOFERE R E T, languageili. cki-iFassembler-with-cppZdaEL £ T, cafaE LIz ald. C/—AT7 7 AL ELT
FET, assembler-with-cppZ I8 E L7 &1, AIELE E S 57 B 7TV — AT 7 AN ELTHRWET,

ARIBLR T, A7 7 ANVENERE A1 Dt AT e TR B AR — L CWNET, TDT0 | languagedd BRI IIERE A 1% 39
CTERBELREID, 77 ANVAETRE LG G ITIERIEL £ A,

AAT T aix, FEREEA 7 2 al -Nist[={p|t}]. -Nlst_out=file, -Nsta, 33 & -Nsrck[FIRHIFEE CEEE A,

AAT va i, Ra v O MTICEEREET 22 LIETEEEA,

F 7 a e ER:

$ cat main.ddd | fcopx —x ¢ -

- 262 -



HRE T—2EXUAEYMHEE

ZITHE AR TOT —H BIOAEV KD B OV TRALE T,

El T—3DHAXEELUVTISAAF

AR 2T =2 DR F AR BIOT ITAA L T ORITRLET,

T—2DE (3X1) 41 X (byte) T 54 A2~ (byte)

char 1 1
short int 2 2
int 4 4
long int

8 8
long long int
float 4 4
double 8 8
long double 16 16
float _Complex 8 4
double _Complex 16 8
long double _Complex 32 16
HEs (K -

(*2)

A

L) FF T E B L OFF 572 LIk
12) A NEEDERT FA A REBEE IR REWITOME

E.2 AEV4EE

AEVFERO ER @ E L TIORLET,

AEISEE,

&

Text

AR DS E SV D AE Y fElR

Fri T — 4 (data)

WMDY DFRHIT —F DIEIHE LD AT FEIK

FRAY T — & (bss)

WML OB T — 2 DERIS D AT FHIE

TV AAE T TV RAAL L AL RO AL 7 HEIR
ALy RAE TR O RS 7K
B AT DR % B R T B ZED Y THND AT iEk
EY A9 AT U R PR fiE ek ESES
ALy Re—T R AL RS 7 L L CEID Y CTHND AT fEIE
HAHEAEY e AW THA T AT ME

E.3 T—20DEFT

A FIAT AT, ZEROFERLCHEOA I I R ET,
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3

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

int e[2];
int f[2] = (3,3};

int main() {
int al2];
int b[2] = {1,1};

static float c[2];
static float d[2]
double *g;

{2.0,2.0};

g = (double *)alloca(sizeof (double) * 2);

}
LTI T LT, FEANELL T OINTEI T ET,

B34 =0
a
5 JRFTESICH LT | 7B ALy VFEISIZ BT ET,
c FBLEI Tl IR ENRN =3 | T — Z FEI (bss)ICEI0 AT E5,
d ARSI THY B E D HHT0 | §HIT — 5 SIS data) ISV A £,
e KIRESN T IR E A2 W7 — 2 B (bss) I £ 9,
f KBS THY  FIBEDDDHT= | BT — 5 g data)l SEID T E97
g By AT VRIS RN T £,

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

E.4 REVVEEBADT—HEF 1T
AR PR A~D T —HEUTTIEFZ, LLFORERES 7' a Al ko Tl cE £,
-N{reordered_variable_stack|noreordered_variable_stack}
H B EAE A5 VIS EIVHT DA 2 RATITHR R L E T,
-Nreordered_variable_stack 7" > ar NMEEINIH 6. UL T O T BB OEHFNEZ RO ET,
1. 7IAA MDA
2. TIAAELNG G, 7 =2 A ZXOREIE
3. TIAANBIOT —FHAXPELNG B, Y — AT 07 T LARNOE S LORHIE
T IAA DN B BVESEFIFT DL, 7 0r T LR ORE Y VTS T LR TEET,

-Nnoreordered_variable_stack4 > a DMEESNIZIGE ., VY —A7 0T ANOE S LORHENAIC B B EKEFI0HT E97, Ak
IZ. -Nnoreordered_variable_stack4 "> a> 3@ H I ET,

-Nnolined > ay, -g0A 7 var | Ezi-KoclA 7 v ar BE #7256 BT IEF I ZRFES L EE A,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

DA v =/ Ay N

int a,

double b;

char ¢;

double d[2],e[2];
short int f;
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a
b
c="3;
d[0] = 4.0;
e[0] = 5.0;
f=6;

© THEIN SRR R E LIS
T —HEUTTIEFZARELIS 6, BBARIT TROICAZ 7SI EI T O ET, 7 rs T LB ROAS ) flsE B
FIENTEET,

E.1 -Nreordered_variable_stackzt 7 3> & 1B Dt (+

MEZFL A

O |0 | T || = | O

e

o
=7 LA
© F—SEHIIER ARE LR
F— SR IBF A RELR A, HBERIE TR LI ALy SRR S ET,

E.2 -Nnoreordered_variable_stackd 7> 3> BxBEEDE {1+

MEFPRL R

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

- 265 -



f18F a—KHh/ Ly PigE

ZITHEL =R VBRREIC W TRIAL £,
=Ry VR EATRHCEATSXOFETRIEEFHIL . 7077 h0=— N iR Z T~ DHEE T,

T—RU ALy UHEE T, AT =R T N =T T DAL A TIIELLVMIZ & S5 — R 3L w2 —) L (LR, llvm-cova
2 U REREOET) 2 HLET, llvm-cova~2 RfE  HEIC OV T, mana~ 2 R HL T, llvm-cova~s RDA L I ~v==
TWESRL TSN,

F.1 a—FANLYOBBEDERAE
a—RI Ny URRRIL, LFOFRIETHEHALET,
1. @

S

2. 3T

3. geovE—REHEAL T, llvm-cova~ F%& ELT
UFORIZ, =R by UHREO R & R~ L ET,

RF.1 a—KFANL Yy RED FirE

J=2T045 4
simp.c
J

| ™
| 4
i 1. 8
|
i /\
I .gcno 74 )l ={TolEE
I simp.gcno JO93 14
|
|
! I I -
o TN,
] I 2. Ef7 \
| : i
i ' I
I ! l, !
| ! I
I : .gcdad7 vl -
I I simp.gcda

|
: I
i | |

| 1
¥ ¥ ¥
3

. gcovE—FEERALT, Iivm-covaV > FEET

1

.gcovJPA )l
simp.c.gcov
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F.2 aO—FANLyOHBEEERRICHRELR D 7ML

=R ANy VHBRER A DR BRT 7 A /T OV TRBIL T,

F.2.1 .gcno2Z74J)L
9en07 7 AL, BB GBI Ba B AT ATV T 7 AL T,

Ty ANERRIAI T BRI S ET,

T7ANA V=207 T AOYEEFZgenollZE B L= 7 7 A V4 ISR ET,

T ANE RS T FHEREAT ST T AL 7 NI SIVET,

PIFIZ, .geno” 7 ALV DB AR LUET,

3

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc —Ncoverage ../simp.c
$ Is

a.out simp. gcno

© ©00000000000000000000000000000000000000000000O0COCOCOCOCEOCIOCIOCEOCIOCEOCEOCOC0C0C0C0C0COCIOC0COCIOCIOCOC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCQOCEOCEECEEETS

04T VA ERELTCT v T TV AT 7 ANKBIOA T V=N AN EE RIS AT, -0 7 T al s, .geno” 7 A /MThiE S
ET,

AR, -oF P var e LIS E DA KB ZRLET,

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc —Ncoverage ../simp.c —¢ —0 www/yyy. o
$ I's www/
Yyy. gcno yyy. o

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

F.2.2 .gcdaZ7zAJL
gedaT 7 AL, AT B I A G AT AT YT 7 AL T,

Ty ANVERIAIT FATRHCAERSNET,
Rl —& D7 7 A NPT TIZFETDHE L. TOT77AVIZTERPREINET,

77 AL, VAT T AOYERFEgedall B B L7 7 AV IR0 ET,

T ANVERSGET WRREAT ST T AL 7RI AER S E T,

PATFIZ, .geda” 7 A L D ARG ZRLUET,

3

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc —Ncoverage ../simp.c
$Is

a.out simp. gcno

$ ./a.out

$ Is

a.out simp. gcda simp. gcno

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

OA T LAV EHRRELTCT BT T — AT 7 ANVBI O T VI NI 7 ANEER LTS AL, -0 7 varddgeda” 7 /Wb i S
NET,
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AR, -od Fvar a8 E LI 8 AR B Z R LET,

3

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc —Ncoverage ../simp.c —-c —0 www/yyy.o
$ Is www/

YYyy. gcno yyy. o

$ fcc —Ncoverage www/yyy.o

$ ./a.out

$ Is www/

yyy. geda yyy. geno yyy. o

.geda” 7 A NV O¥EARSET L2 N iX-Nprofile_dir=dir_name#t 7> a2 TEE TEET,
PLUFIZ, -Nprofile_dir=dir_namez 7> a2 a4 € L2556 O A bl R~ L £,

3

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

$ fcc —Ncoverage .. /simp.c —¢ —o www/yyy.o —Nprofile_dir=/tmp
$ Is www/

YYy. gcno yyy.o

$ fcc -Ncoverage www/yyy.o

$ ./a. out

$ Is www/

YYyy. gcno yyy.o

$ Is /tmp/www/

yyy. gcda

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

F.3 I—FANLYyCREBEDIESIE
IR Ly U RO ER FEICOWCRBILE T,

FATEEE FH T DM 04T Ve N7 7 AOVNIGE NSNS0 FATHEENME T 32560350 ET,
© FATRRICA RS . geda” 7 AL DFERNSET 4L 7 ML, FHERIRF ISR ESIVET,

— BIRRBICEATRIRET 1/ T 25 BEL T, .geda” 7 AV ORANIET AL 7 NIZEDY EH A,

— .geda” PA VDGR T AL N EETELUIZWG AT, BIRREFIC-Nprofile_dir=dir nameAd 7> a2 ZF L TEBL TLIEEVY,
+ -Kcemodel=larged 7> a2 iX-memodel=larget 7> ar 2 0L 570/ T 5 ClE, R TEEE A,
 UTOHBE, FITREEELGHITE RN ERHVET,

— UTICHEEDFATIN G ENLHE

— exitQ) BTN 5 A

— setjmpB¥E- 1T longimp B A IOV S

— SRS A

— V=2l T hHinefg BN E ENHG A

— A ATOEEEEH SN
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18kG EL@EILERK

T AR TRALT S E L@ kRS O W TRRBHL £,

G.1 ELXEiREAMDERSE

G.1.1 A4
B LEIRBAE A A720120%, L O~y Z A I N —RLET,

+ fjcex.h

G.1.2 BA#H—%
ARNBLA MRS 5 E LB R E UL FIORLET,

xRC.1 ETBIGREHK—FE

% TOrs(T B8

__ qgettod() BIEIBITED B/ ARAE R SR 2K L, SRR £ Db B EOR N DO~
SR BAL ORGBIFE T, W S AT AT — MpLORERLET,

double __gettod(void)
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HixH HITHHFRH HHae

ZITUE, FATRE R B RE IS DWW TERIL £
FATHRHE R EREIL, 70T 20 @ Lo REMERE D R HI L2 D1 % . FIAREEA 7 L a B RO FATR R A A fE E
HZEIZEAS T, Iy T LFATRACEHIIL TH ) 518E T,

H.1 ETRIEHRE DD FERAE

TITIE EATHE SR R O T EICOWTEAL T,

H.1.1 1§8RZxEE CcE5EH
FATHG R B RE TS A S CE AR UL FIORLET,
FH.1 ERENST S ENTEDHEH

BIEREFA TS a3y ETRRRER 1R HRER 15 Al BEZr &
-Nrt_tune Tl T ARG T ET
-Nrt_tune_func FLIB_RTINFO FAHEERZOBEETL
-Nrt_tune_loop N—TT¢

FHERIEA~ 2 2 -Nrt_tuneds L OV TRFBRBE A 4XFLIB_RTINFOZARE 922 L1280 | EATRHEMRO H SRR G 2h&720, 7 a s
Z LDOBRMENOHE T ECTOFWMETGT2IENTEET, Fio, FIFRREF 72 a-Nrt_tune_funcE7213-Nrt_tune_loopZ$5 &4 228
Ik, FIAFE EROBBIEOFER, L —7ZLOFRLEETHIENTEET,

FIRRIEEA 7 a2 AT DN THE, “2.2 BRREEA 7 2 al "2 2L TLIZEN,
MPIZF 275 LDEE1TT 70, COARRAY 7 117 T ADA 141, DT ADIERIH HENET,

FIREEZOEHTL
FHRRIEEA 7 2 3 ~Nrt_tune_funcZ 87 E T 5L, FI#E EZXOBEKI LB RN IISET,

= N =r
N
g:{[ FE

© B OTNLREEAF SN SGE | O S BEOE I, FHELTOBBOHEHRIZE FEE A,
© FICBIEEEE T TSI & . ARHERCOBIROE BT ET,
« HAShBBEEIE, = —FRERLEEEO AT, VAT 22— 07447 ZV BB OO TURE RS BESNET A,

N—7JZ¢&
FHRRKEA 7 2 2t -Nrt_tune_loopZH57E 4 2L, L —7Z LA T O #A M iEivET,
© BUN—TTEDOIEHR
*+ OpenMPHE/R LTI HMES NI AT N DO—7"Z L DI

BYN—T DAANT, BHN—FTEOFEREL TH IS ET, OpenMPHER T T FN LS NI AT NIV — 7 DMFET DI AT,
OpenMPHEZR L CUFIULINT TN DL — 7 Z L DIFHREL TH IS ET, OpenMPHER LTSI LI TN DL — 7 O
&, YARZ—= ALy RO RO BB IENET,

Gix=
S [=]
) /. oy

© =T ORNSEBAIEOHENZGE . OHESNZBEEOEHRIL, FEH L ToL—F D RICE TN ET,
s =T OHFNEL—T RO ENTSE S IO SN — T OERIE. FEE L oL — 7 OERICE ENET,
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H.1.2 EITEHBIELTH
EATHHE SR UBERE CE R 3 2B AL >V T, L FIRLET,

FATREREEA DA RT U NITHRESIVDIEIE, RT3/ N XRILES, AT RPARETH LB FE AR HOWTIE, A
NIUNICHRELER RS ET,

®H.2 H AT SIEREHEHT DIRFEH

ETHRIEEH
- =13
EHE ARSUR
FLIB_RTINFO 7L FATRE WA L ET,
7L FHRRIEA > 2 -Nrt_tune_funcZFEELTZH5A T, I EROBKT LD
FLIB_RTINFO_NOFUNC N A 1 L
FLIB_RTINFO_NOLOOP L FHEREEA 7" L3 -Nrt_tune_loopZfRELT-GA T, —7"Z DB 1%
PELET,
T7A N BSLIZ %, CSVIER T 7AW DLET, Eiz, AT RITHMER
FLIB_RTINFO_CSV DT 7ANZ R EFARET T, AT REERLTZH A1, flib_rtinfo.csve
) WHT AT ILET,
= 4= =3 b 4L ==
H.2 E{THIERE DI H T HIER
TZ I, FATREE S M RE S ) T A IS O W CEIL £,
H.2.1 HAIER
FATREE A R T DA A DL T IORUET,
FH.3 HAEHR
BIEREEA TSy ETRREER H DR
W07 LD T ETOLL RO A7)
° ﬁi@ﬂﬁﬁﬁﬁ
-Nrt_tune

+ 2 —HCPUIRFH]
© AT LCPUMHE
W-Nrt_tunedd BRI HNZ T I E 3800 BT L1, DL F o1 e )
© B D=
© B a2 0OEIE
© BEBOMEH LAY 72D o= AR
© BHOBRBITES
© BEHOKRTITES
© BB ORFHLEE

- B

B-Nrt_tuneDfFRITINZ T, BRNV—7"Z LB U0penMPHE R~ LTI 5L
SNTEFTN O —TZ 8z, LU T Ot A7)

¢« =T D3Rk

-Nrt_tune_func
FLIB_RTINFO

-Nrt_tune_loo .
—ne_oop . T DIARRDEL

s =T O LLEIYS 7D DI R

© V=T ORRGITE S
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M4 T2 RITHRREEH Hh &R

c =T O TITE S
« =T OMHLUIEE
s =T DAL

- B4

H.2.2 HAEX

FATHEERIL, TXAMNERFIICSVIER T T 328N TEET,

TEXAMER
BRERZAHFLIB_RTINFO_CSVZIEELRWGE . FHIX T X ANEXCEER /17 7 A MZH IS ET,
RO RO OV TIE, “H.2.3 B 2R RLTLIEEN,

CSVHzk

BREEAHFLIB_RTINFO_CSVAHRET DI &I FHRECSVIEX TH 1T 2ZE0NTEE T, ATV RIZT 7 ANAERELIS A
BELIE T 7 A MCHBAG LT BN ISV E T, 77 AN ERREL RV A flib_rtinfo.csv& W) 7 7 A /WZ IS L7 IEHs H D &
NET, T TR EL T 7AVDEET DR AL, BEEO 7 7 A /W8S L EESNE T, 77 A DA =T ARBLEE B AT, &

ATIRE A7 —jwel653i-ws () v, B TR ss i hShvET,

CSVIEAX T T 256, 7 — 2 L2 2T O BT LA T IOR TRV ET, @A 220GE, R hshET,

FH.4 CSVEEKX TH AN D DT LIERK

NI LGE HAESh S

H I E AUV OOFE R 27~ 3B

[COST]: 7T nA RO

1555 H [COST_ROUTINE] : A% Z L #

[COST_LOOP_SERIAL] : Zk/L—FZ LD fEH

[COST_LOOP_PRL] : OpenMPH5/R 3L Tl FIULE NI TN DL — 7 Z LD

2717 1 H LI HA T DERICE > TRRVES,

WO H RO OV T, “H.2.3 HAF" 2SR TLIEEN,

H.2.3 HAHl

FATHENG S IRERE O RO M R R OB Z L FIRUES,

EITEEFROE A5
++ ++
| EXECUTION PERFORMANCE INFORMATION |
++ ++
+(1) +(2) +(3)
| Elapsed | User | System |
| (sec) | (sec) | (sec) |
| 2.5691] 2.5636] 0.0020|
Routine (4)
+(5) ——————- +(6) ——+(7) +(8) +(9) +(10) ——+(11)
| Cost(sec) | % | Once(sec) | Start | End | Count | Routine name
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| 1.9691| 84.41] 0.0010] | 86|  2000]sub2 | (12)
[ 0.3638] 15.59| 0.0364| 38| 68| 10| sub1 |

| 2.3329/100. 00| - - -1 -I- | (13)

Serial Loop (14)

i Cost (sec) | % | Once (sec) | Start | End | Count Il\ilg)tl Routine name |

i 2.1979; 45.25i 2.1979; 25; 27; 1; limain | (16)
| 2.1658| 44.59| 0.0011] 77| 78| 2000] 2| (sub2) |

i 4. 8568;100.00; —i —i —i —i —i— | an
Parallel Loop (18)

i Cost (sec) | % | Once (sec) | Start | End | Count iNesti Routine name |

i 0. 2462; 50. O4i 0. 0246i 58; 64; IOi 2; (sub1. _OMP_1) |

| 0.2458| 49.96| 0.0002| 59| 60| 1000| 3| (subl._OMP_1) |

| 0.4919100. 00| - - - -l -l |

(1) I

(2) =—CPUH]

(3) ¥ AT LCPUREH]

(4) BI%Z LD fEH(-Nrt_tune_functs EKF)

(5) FARHALITFD)

(6) AARREIKIT HDLEIG

(7) M LLERS 72D D= A

(8) Bt TE 5

(9) K TATE S

(10) FEHIL [

(11) Ba%cA,

(12) %5 BI% D1

(13) &% BE DA FH O R

(14) BRN—7"Z LOIEHR(-Nrt_tune_loops E F)
(15) AR~

(16) H L —F DIEH

(17) HENA—T D EFHOE W

(18) OpenMPH57R L CIE UL S N E TN DL — 7 Z LD IEHR(-Nrt_tune_loopHs & KF)

5. V=7 ZEOIERIBAFRATIT, BB LU TEIBIES A s ShvE T, RARSIIIL—T OBEITIE, B4 A EILCRE
FNET,

ETEIEHRO H A5I(FLIB_RTINFO_CSVIEEE)

EXECUTION PERFORMANCE INFORMATION

Type, Elapsed (sec), User (sec), System(sec)
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[COST], 2. 5525, 2. 5716, 0. 0020

Routine

Type, Cost (sec), %, Once (sec), Start, End, Count, Routine name
[COST_ROUTINE], 1. 9597, 84. 39, 0. 0010, 71, 86, 2000, “sub2”
[COST_ROUTINE], 0. 3626, 15. 61, 0. 0363, 38, 68, 10, “sub1”
[COST_ROUTINE], 2. 3222, 100. 00, -, -, -, —, -

Serial Loop

Type, Cost (sec), %, Once (sec), Start, End, Count, Nest, Routine name
[COST_LOOP_SERIAL], 2. 1828,45.18,2. 1828, 25, 27,1, 1, “main”
[COST_LOOP_SERIAL], 2. 1596, 44. 70, 0. 0011, 77, 78, 2000, 2, “ (sub2) ”
[COST_LOOP_SERIAL], 0. 2276, 100. 00, -, -, -, =, =, =

Parallel Loop

Type, Cost (sec), %, Once (sec), Start, End, Count, Nest, Routine name
[COST_LOOP_PRL], 0. 2476, 50. 06, 0. 0248, 58, 64, 10, 2, “ (sub1. _OMP_1) ”
[COST_LOOP_PRL], 0. 2470, 49. 94, 0. 0002, 59, 60, 1000, 3, “ (sub1. _OMP_1)”
[COST_LOOP_PRL], 2. 3222, 100. 00, -, -, -, -, —, —

H.3 RTREREDREDEESER

I T FATRHE SR I RE D B F IOV CGAL E T,

* -Nrt_tune_funcE7/=iZ-Nrt_tune_loopZAa L., BI%Z & F— 7 L OERE B D356 B AIEmA L . 221 THEM
DN D FREMENS BV ET, £, FRDIUIT TERWEG S WAy B —jwel6b5i-idsH IS a2 endh Ed, =7 —4iifz
WS E, WAy E—C O I SNAIEF BN IELLR WG ERHET,

« FusZaHZgoto 3L, setimp()/longjmp()7RE B DA TP IR SN AITIE, ELUERZ FHHITERWE AN
HVET,

© AT ORCIREZED, LT OB RS T D A REMENHVET,
— =T TLOERERSETDEE . FHIO G LD —T INE DG ERHVET,
— (TEEDY —ATT T LOITEFE—HURWGERHVET,

— =T DRANERDY = AT 0T T LDOFANE—BUIRNG ROV ET  IRD I FE L2 LT L= iz IEL <R
TERWABEEA DV ET,

- B DA T A R

- V=TT ra—=0

- =TTy

- L— TR

- V=T RE

- V=T AN S

- =755
A N/

- =TT AT T

- ST A B - SIMD{E
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o~ RS ‘ [N — o
Tk TaERVILITEESRICEEEDFIA
PaZEHY M =T OVaT (LA, Pa 7 EEONET) T, FXS AT ADCPUTIIES N TV E bRE (2 7RI AN—Ro =7
V7 s X vyl a) BRI HTHZENTEET,
2T, R R A0 07 a s T AOFIRB L OE IOV CIRIAL £,
a7 OMERFIEB LY a7 O AFTIEIZOWTE, PaTd AV TN 27 O~ =27 VEBRGRALTZEN,

.1 aAF7B/N—Koz7/\)F

AT IAN=RT =7 U7 (LA, N—RT =7 U7 EREONES) LT, ALy RIEFIBLERIZ 31T D[R IR 2 mdl o L, AT MEREZ ) BX
FHN—RUxTHERETY, ZZTiE, LLVM OpenMPTA 7 VAL T, N—RU =7 U T % T 572007 077 AOFRRB IO
FATIZOWTHIALET,

.1.1 ¥R

NNy =T YT HAL Y RN T EUTRIF 57 00 Z 257 Bk T 5729120, -KparallelA 7" a2 E£72i3-KopenmpA 7> al A5 7E
LET,

1.1.2 Ef7
IRETHFLIB BARRIER

OpenMPE7= 1% B B 526 3285 6 DAL » RN T OFEEZ I CEET, IHETEAEEZOEWIX, L ToLBYTT,
774V NE, SOFT T,

HARD
N=RY T AS)TEEALET
FEHATERNG G ZWTAY £ —Vjwel0s0i-wz /)L, Y7 by =7 /U7 2l L CHRAT R £,

N=RY =TT a2 256 LUFO0penMPEERED ™~ TH/ T —EMEMN TEEE A, ZNOOKREEE LGS
WAy —jwel051i-wa H L BREA B L L THRATERUT £,

- ALy RE O
ALy REUE, LT OB ENERIZOE > TR EVET,
1. BRBEZA4XOMP_NUM_THREADSD 5 E il
2. CPUD LR (a7 Ickh 7 a0 Y Thh=CPU%L)
BRBE A OMP_NUM_THREADSO {5 EEAICPU D EIRMEZ 2 5356 . ALy REUICPUE D EIREIZ /2D ET,

num_threadstE7 R~ fids L Ump_set_num_threadsBE#ICHE & 3 21, LR TR EDAL Y N —FL TORIFIUTRD E
B, BEZEOMP_DYNAMICH L Uomp_set_dynamicBOF EIZEIHDH T, AL FEIICPUR D EIREE#Z 5
ZEIITEERE A,

- ALYRT 74 =T 4Ol
Va7 I u v RZE Y THNIZCPUE L CAL YR T 7 =T 4 &% ELE T,

B8 450OMP_PROC_BINDIS X Utparalleli# SCoproc_bindFe mEiDa% EICBIHG T, OpenMPDAL YR T 7 4 =T (HEHE
XN SN FET, D FIETAL YR T 74 =T 4R E LTS E . BEIIRGESNET A,

- XA

BREEZE 4 OMP_NESTEDF L Ulomp_set_nested B % &2 B 59, F AN T-parallel) — = T EIZE RS IVET,
- ZRT

WICAIRFIC AT T DX AV L E T,
- ¥yl —var

B4 OMP_CANCELLATION®D R EIZBIHOH T, I Zcancelif§ L& v B —tar RA L bOZh R ES b E T,
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SOFT
ITN =T ST R LET, (B )

z N =z
AR
L

© ALY REDBIOHE  N—RU =T N7 TEEE A

« N—=FR7=T ANUTIERICNUMA — RN TO M TEET, L2 > T, 7 AR EEONUMA —RIZED 5413, NUMA
J—RNIFAN—RT =7 U7 5ME HENETHNUMA /—R T 7 "7 =7 U7 Ml EN D72 DNUMA ) — R RIZD I & e~ T
MEREIIREUE T LUES, NUTHREAELE T 25811, 170 EZRINUMA Y — RN EA W T A HER L £,

« UTFOEA, 15070 ARar7 i —Ro=7 T & EHTEERA, 207D N—Ru =7 U7 OEIREITRDET,
WA —Vjwel04di-uE 721 Tjwel045i-ur HH /1L a7 T 654K T 95, it BEK TI2L08HVET,

— TuvAEE LEOMPRERELS CEK TS
fi):
- Fortran FORK/SYSTEM/SHY —t AB#i7e &4 H 3285 &
- Cforky AT hm— Lfsystem B L&+ 2584

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

1 RLYRHFISIT T N—RH 7N\ FEERTEZTO05 S LEEST

$ cat job.sh

#!/bin/sh

export FLIB_BARRIER=HARD
./a.out

$ pjsub -L “node=1" job. sh

BI2: INATVYR(FTAERE LV ALYREFNCIT(ARTTIODTITEEIT.TOCRBIZ/—FEHRTE) T N—FI9z7/1\)T7%
FETATOYSLEET

$ cat job.sh

#!/bin/sh

#PIM -L “node=12"

#PIM —mpi “shape=12"

#PIM —mpi “rank-map—bynode”
export FLIB_BARRIER=HARD
mpiexec -n 12 a.out

$ pjsub job. sh

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

.2 ®O52F%vvia

T HF v aDRIETIEICOWTIL, “3.5 ¥/ #F vy ad Y 7 =Tl Z it AL I2E,
ZIZTH, EfT EoEEERHLET,

EFEDEE
IRF vy 2l2RF Yy 2 TR ZF vy 22 FI ] CEHETRENITILL T OmY T,
EITIRE 1RF vy aTEIEE vy 2T 2RF Ay aTEIEAF vy AT
NUMA / —RZ17ab AT 5 TE5 FIHTT FIHwT
NUMA/ —R&17a v AT HA TE AN FIAT (1) FII AT
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) BREABFLIB_L1_SCCR_CNTL=FALSEAX 5 & L7235 & . FIAHL EH A, BREZAEFLIB_L1 SCCR_CNTLIZ DWW T,
“3.5.2.2 BREEAFB L OREALHIET TIC LAY 7 b= T HIET 2 SR L TR,

FLUTOHE . NUMA/ —R &1 0 AT EA TEASAEHI CEEE A, OB 2%y 2O EIAREI 0T, MEREN
KIBIZHIET D, 2l AYE—jwel048i-uz L7 s T LT 35, 37 s TARREK T T52E08H0ET,

© T R%E LBOMPIFSRE LIS CAER T A A
i
— Fortran FORK/SYSTEM/SHY—t AR 72 £ 46 3256
— Cforki 257 Lha—/LfsystemBE7 & & 453854

© ALy REE @O HEES1/OpenMPEERELIAN CAERL T D354
i
— pthreadBd%7a & TAL v REFHIBIT 256

FATRILT DO TSI B &3 vy L = S RE A X L L 72V G A1, BREEZASLFLIB_SCCR_CNTLICFALSEZ+REL £,
AR, “3.5.2.2 BRETA KIS L OMRIE LI TIC &Y 7 by = 7 il 2 8 R 2 TEE WY,
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1% ELEOpenMPS4A4I3!)

T T, tradE—RIZBWTE LiBE0penMPTZA 7 ZV%HE AL T, CERET vl T L5 WFHISLER§ 2 HIEIZ OV THRAL £,
LLVM OpenMPZ A7 V%3 25613, 4% WHLHRE" &2 B2 30,

z N X
‘I =]
g:'__ Lo

LR OS2 R TlL TWAEA, ALBERITE HiE0penMPT7 147 IV & L £,
« FasI LDV, -Nfjomplibd 7 L al INE R T,
s TSI AOFERRBERB IOV, tradE—R & AL T\ 5,

As=
AR Z A7 ZY(LLVM OpenMPZ 1 7 ZV B L ONE £i80penMPT A 7 I LA AT RE/aA 7 V= b7 7 AV DA & T RITR
LET,

Fortran CIC++F T V= 77 AV
A7V=7b trad=—R clangE—R
Tr AN (-Nnoclangz 7" a>) (-Nclangz~73av)
LLVM OpenMPZ A7) N o A
(-NlibompA->< /=2 e el e o
E1EO0penMPZ (7Y e n N
(-Nfjomplibz-7"> =) el ) FEERT

J.1 A HNIEDHEIE

“4.1 WHVLEE OB %2 B 5 A< TSN,

J.2 B

ZITIE ARER TIREEL T D B BN DWW TERBIL £,

J.2.1 BEROAZEBEIAFIE)

H &8 Ak o ReZE 451203, BiRa~ U R FoF 7L a2 ELET,

-Kparal lel

c UL

-Kparal lel -Nfjomplib

BEAEIED-HDOFREA T3
B BN REI BT 247 S ab 2 DL FITRLET, 47 2 ab OFFICOWTL, “2.2 BRI 7 > o "2 Bl A< 28N,

—K {paral lel|parallel_strong|visimpact}

[,array_private, dynamic_iteration, instance=A, loop_part_parallel, ocl, optmsg=2, parallel_fp_precision, parallel_iteration=A,
reduction, region_extension] -Nfjomplib
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J.2.2 RfTOAEBEEIAFIE)

BERIA SN - 7 0l T 0B TS HLE1T. BREZAHPARALLELE/ZIZOMP_NUM_THREADS T, WA IICEIESE DAL v RO
EIRETDHIENTEET, T2, BELHKTHREAD _STACK_SIZEF721ZOMP_STACKSIZET, ALy RI EDAZ v JTEIRD K& S %
FRETDHIENTEET, IHIT, BREEAEFLIB_SPINWAITE/-1ZOMP_WAIT_POLICY T, ALy RDFRHIFFH D HEEZEE 52

LIRTEET,
ZOMOIATIZET 2 TS IT, BRFETOLELFELTT,

BIEFEHPARALLEL
BREEZAHPARALLEL G, WANZEIESE DAL yROHEFRETDIENTEET, T TEXHMEIL, 1~2147483647DEEHUE T,

ALy REDRFETTIEDFEANZ DWW TR, “0.2.2 FATOIIE(HENEINL)” DAL N & 367t A<TEE W,

ALYR#E
WHNZEEFT DAL Y ROEIE, LU T OESRNRNITHE> TR EVET,
1. BRBEESPARALLELOFR E A
2. BREEZFOMP_NUM_THREADSOEEH
3. Va7 TR TELCPUSK
4

. 1AL YR

= N =r
3
L}] PR

BIETHPARALLELD IS EE
Vo 7 K¢ lZ-Kopenmp A 7' L a v 3R TES I, DB BE A SFLIB_FASTOMPIZTRUE R ES N TWAHGE | BBEA K
OMP_NUM_THREADSODH& EMAHIIL, ZDEEEREE A BKPARALLELOFR EEIT —F L Wil iZzvEt A, —EL T
WZRWGAIZIE, ALy RIS NS W OEDR SN ET, ZORFZjwel042i-wD Ay — U BN EET,

EFROBENANL TR FEST-AL v R L CPUSK D EIREE LI L T, /hSW I Z AR AL o R L TERAL £,
a7 TR T&EACPUEDFEMNIZ W T, “1.4.1 CPUETROEH” D“Ya” CHIH TEACPU” & B it AL TEEWY,

7235, CPUKL D ERRMEIL, IRDIDITIRESNET,

Jad DA Va7 CTHIHT&5CPU%K
Jas ThWES AT LDOCPUEL

BREEASOMP_NUM_THREADSIZ DUV T, “1.3.2 E1T70D 5 :(0penMPEERIZ L D3 FIME) 0> “OpenMPHEAROD BRBE A % F3551 4
FEEWY,

BIEFHTHREAD STACK_SIZEBXUOMP_STACKSIZE
THREAD_STACK_SIZE
BREEASSTHREAD_STACK_SIZEC, ALy RZEDAH Y IFEIRDO KESE K ASANBN TIRETHIENTEET, i TEHMEIT. 1
~18446744073709551615D ¥l T4,
BREEAEOMP_STACKSIZENFEESIVCWDE A KEWT O EMENRAL yRT EDAZ v JFEIE O RKESOEIZ/RDET, AF YT
FEIRDFEMIZ OV TIE, “0.2.2 FATO 5 IE(B EESI{E)” O “FATIRFO fEI” &2 38 i A< T2 &,

OMP_STACKSIZE
BREEAHOMP_STACKSIZE T, ALy RITEDAF I FHIRO K ESE /AR, K3, MSAR, G/ NN CHRE T AZENTEET,

BRI S THREAD_STACK_SIZEDMEESN TVBEA . REWF DI EEMNAL vy RTEDAZy VRO KRESDMEITRVET,
RE IR DFERNZOVNTIE, “1.2.2 ETO LB BhEFI{k)” O “ FATREOREIR & B 7t <7230,
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SRATRF D R

HENESHES NI — 7 N Tr—I VIR0 Ay 7B O ET, ZRBDEEN L\ AT, A2y ZiaE 537K
SSIHLET DHEDHVET,

ALy R ED A I HEIRE R E DR ESTHERLIZWIG AT, BRIEA S THREAD _STACK_SIZEF7-1Z0OMP_STACKSIZE CH& /&
LTLESNY,

BREIEBOIREDIRNG B ALy RT DALy VFIIL, 70 ADALZ VIR RES TS ET,

72120, [ e AD RS 7SRO HIFRAE ) 25 ] ATRE 2 SEEATY ARAE) D RESD/NSN T ALy RETEISTAR | IDREWNG A
ALy RZEDAL 7 HEIE T RO BEM CHERSILET .

{REME (byte) = (min(EATRELGEEAETIDOREE, REAEVKRES) / ALY FEK) /5

728, ZOREEIEEERIET 20D TIEHVEF A, 7°Dtxx5’/7nﬁfj2@ﬁ%ﬂﬁﬁ1ﬁ EYME AR ET AR LET,
R AD AL 7R O HI FRAE I, ulimit(bashfLA <2 R) e 8 CRRIEN AT RE T,

PABAEY DR EZLE, ulimit(bashfliA 22~ R)aE CIARRRBOR KA AEL TRRSNAETT,
ALy REIZOWTIE, “0.2.2 ETOHEBEENESE) DAL v R 2 B8Rt AL 80,

= N =r
N
g:)] FE

—iRDpthreadZ A7 7V I, fixed stacklZ72 o CNDIZD ALY RAZ Y 7P A X% EFRDINTE L TERNIENHVET, [A—ERER T
HoTHAZT 47, fixed stack CHHZ LN LU=, TEHIT AR Opthread7 A 7 Z) 2 45191 LT<71?§I/‘O

EIHAFFS NI
BRETAAHFLIB_SPINWAITZE/2IZOMP_WAIT_POLICY T, [RGB OEMEA IR ETAZENTEET,
FLIB_SPINWAITD{E:

unlimited RIS TEDETAL LB ATV ET,
T 7 HNNTT,

0 AEUAFHEATOT | P AXUREFHEITVET,

73 MR FEFL L, TOBF ARG ES,
MFOLL EDOEEHTT, mMfelS T, LD e ELET,

ms MIBEAC B L, ZDBRY ANV REBICEDET,
MIOLL EDHEERLTF, M) T, AL " ms" e EL £,

AL URFHEIE, AL YR CRIZRGBEH &, CPURFIRATHEE T2 IE TR A TT, WS, AU RFFB IXCPUR[# A
HERTTIFF TS, AEUFLEITY W SBRD A — S~ RV D7 Te s | féﬁﬁlﬂﬁ%ﬁfﬁﬂ“éﬁ/\ 1. unlimited%
BHRL TLIZE W, CPURFHZ BT 25813, 0& IR TIZEWY,

OMP_WAIT_POLICYDfE:

ACTIVE RIS CTELETAE UL AITWET,
FIHIIVITT,
PASSIVE AL EITHO T, PARURFLEITWET,

PO A2BERTAE AT, ACTIVEAEIRL TLZEW, CPUREE & ER 95413, PASSIVEZ IR L TIZEWY,
BREEAHFLIB_SPINWAITRMEESN CWDE AT, BREAMFLIB_SPINWAITOR EEZH L ET,

fork(2) % B48E D Hl R
fork(2) R M REZ I LT-35 4. BiEIIRESNER A,
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ALYFDCPUNSSLUR
ALy RDOCPUSNDNAURIZ, Va7 TEITTENENTRARVET,
« Vad EITLRWGE

ALy RIZEEDCPUIZ ASA U RENFE AN, BBEEAHKFLIB_CPU_AFFINITYZ# A4 A2 LIZEV AL Y RO E EDCPU~D N
AVRERIETHZENTEET,

BRIEZFHFLIB_CPU_AFFINITY
ALy REHEESZcpuidlBIZCPUAS A RLET,
ALy RS, F5E LTcpuid DECA 2 235 61, JEBEDDARDIRL TREH L E£7,
Kepuidid, I~ () EIEZEHCFEC ) TRYDLERHDET,
cpuidid, LA T DI A THME T E#iPRE ES TEET,

cpuidil-cpuid?l: incl]

cpuidl: FPR R E D HAIDepuid(0 <= cpuidl < CPU_SETSIZE)
cpuid2: FEPR R & O F % Depuid(0 <= gpuid? < CPU_SETSIZE)
inc: Y853 (1 <= inc < CPU_SETSIZE)

7B, LT ORMENT- LERHVET,

cpuidl <= cpuid?

CPUIAIN > couid2D PR D cpuidZ 8 438 inc” L\ TR E LI A L& 22 £,

cpuidid, EFEOINTHRETEET Y, FEERITHEHTEDepuidid, FEATBIEARO 7 1/ A CPU affinityD#iBHN OcpuidD A
2720 E S,

CPU_SETSIZEIZ 2\ Tid, CPU_SETR)ZFBHEATESV N,

QT ;
pEN
| Lo

cpuid’ SEATRRAERED 7 1 ADCPU affinity DA ThA G, =7 — M SN ET O T, REEE LB L TEEW,

3 B

© 00 0000000000000 0000000000000000000000000000000O0COC0C0COC0COCOCOCOCOCOCOCO000C0C0C00C0000000000000000000000000

51

$ export FLIB_CPU_AFFINITY="12, 14,13, 15"

12,14,13, 15O IHTAL v RIZASA R LET,
ALy REELL EOGEL, SeBEOR0IR L TERALET,

1512:

$ export FLIB_CPU_AFFINITY="12-19"

12,13,14,15,16,17,18 19D A CAL v RIZ A RLE T,
ALy REOU EDHEE, FeBLRIRL TR L £,

1513:

$ export FLIB_CPU_AFFINITY="12-19:2"

12,14,16,18DJETAL v RIZSA U RLET,
ALy RBLL EDOBA T, JLEENLEVIEL CTEALET,

f54:

$ export FLIB_CPU_AFFINITY="12-16:2,13, 19"
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12,14,16,13, 19D JIE CAL wRIZSA R LET,
ALy RB6LL EDOBGA X, JLEENDEVIEL CTEALET,

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

« ValEZTTR5E

ALy RECPUANNA U RUIRNG G a7 FATURWIEA LRIERIZ, BREEASFLIB_CPU_AFFINITYZfE 422083 CEET,

ALy RECPUNNSAURT 5856 BREEZEEFLIB_CPU_AFFINITY I EHEILET,
AL RDOCPUSDRA U RIZOWTIE, “J.4.2 ALy RDOCPUNDNA LR BB FHALIZEN,

J.2.3 ¥IER-E1TDHI

i1

$ fccpx —Kparal lel, reduction, ocl -Nfjomplib testl.c
$ ./a. out

V&I ar D bE R b T B NIL T, V—AT By TLEFIRLET, 2070y T AN ELTRAHE T 2AL v R,
FATHRFBRETIC L > TR EVET, AL REOFEHICHOWTIE, “0.2.2 EITO I IE(A ERESIL) DAL v R 2 BHE AL TEE0,

F12:(shDBE)

$ fccpx —Kparallel -Nfjomplib test2.c
$ PARALLEL=2

$ export PARALLEL

$ . /a. out

$ PARALLEL=4

$ export PARALLEL

$ ./a.out

BREE A PARALLELIZAE2Z 7% EL T, 2D AL v R & H L CEfES S £,
I, BREZAIPARALLELIZEAZ R EL T, AHD AL v R &2 AL TEES £,

J2.4 #WHIETOUSLDFa—=24

Q24 NHULT BT T EDF 2—=2 7 B BEALTESNN,

J.25 BEiislE

“4.2.5 AINEFLIRRE DR 2 BB <TEE Y,

J.2.6 mBEILHIEIT

“4.2.6 FoB LT 2B FEATZSN,

J.2.7 BEMFE#EEEESLESNRESIE

“4.2.7 HENESHEREREZ D LE DR B FH 2 BB AIZSY,

J.2.8 DI FARLYRFTAYSLEDES

HENESI LT s T LUND, v F ALy R0y T ADA T e vl T MEDFERITOWT, HlIRFEE RLET,
AAIBZRDOOpenMPFTOY S L

AR C-KopenmpA 7> a2 ELIEKL 720penMP~7" 0y S LDOAT Y =/ w7 a7 T BT DN T, AU R C-Kparallel4

Far B ENER LA T Yo u s S AL RS FIHETT,
HOTILFALYRTOT S L
AR TER LTZ LA D D~V TF ALy R as T D47V e/ FusThbid, 8 TEEE A,
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72720 BRBEASHLFLIB_PTHREADZE 2854 . pthread 7 =/ T L& FEG T HZENTEET,
REEZHFLIB_PTHREAD
BRBEALFLIB_PTHREAD T, pthread” 177 AL OfEGHHIEI CEE T, f5E TEXAHMIL, LL FDOLEBYTT, AL, 0iC

R0ET,
=] SiiA
0 pthread AL R &AL v R E LT D i i Dpthread 7 0275 L5 S TXET,
(B MEfE) TEIZLEL T ORIR BV ET,

* pthread ALy RIZH A REHE T DS BENHD ET,

* pthread 7’127 L%, -KopenmpA 7 g £7-i-KparallelA 7> a2 & E L CRIRL Tl
ROEREA, ()

* pthread 7”127 A Cld, -KopenmpA 7S ar £z i3-Kparalleld 7Y as 45 E L CRIRR L 72
=T B LR EE A, (1)

* pthread”" 227 A Cld, Fortran/l—F L &4 LTIz Et A, (7F)
1 pthread 2L R G FIALELEAT Hpthread 7 07T A& FES TEET,
pthread AL R &AL v R ELCHE A 3 Dpthread 7 27 7 AL DFEA B TEET,
T2IZLLL R ORIRBHY £,
+ pthread iz 51| 2L & OpenMP/ B B3Il S AL BR A NEZ (2 AT T2 M ERHVET, (IF)
pthread il #1|4LBE7)>5H0penMP/ H Bl F1 L BR A 24T L Cld e £/ A,
F7=., OpenMP/ B Bl 51| LHR) 5 pthread 37 FIALHRZ 5247 L ClidZe D £H A,
+ pthread AL RIZH AU RS T DL BN HV ET,

+ pthread >’ 12'Z A%, -Kopenmpa 7' a - Fizk-Kparalleld 7> a 248 @ L CRIERL Tl
eNER A, (1)

* pthread”’ 177 A ClE, -Kopenmpa 7> ar iz id-Kparalleld 7 Y a2 48 €L CHIRR L7
N—F U EERLCUIRVEE A, (F)

+ pthread 7’ 12" A Tld, Fortran/L—F L &L TR EH A, (1)

* pthread 7’ 127 ATt ALy RWEFIIROEFET A7 TV %L Tid/zvEd A, (pthread”
B9 Mk, -SSL2BLAMPA 7S 2 45 i L CRIRR L CIa7a 4 A0) (1)

* pthread AL R OARLETIZTF — L AL v N 2LL_EDOOpenMPIFFIAL I A FA T3 DL EH &
NET, o, ZOAL R EEHETET TEERA,

FIAREL AT 256 LU OB A NI ET,
* FLIB_SPINWAIT=0

* FLIB_CPUBIND=off
FREOBRBIAEIC R DR ELIGE | BifEIRIES L EE A,

%) HIPRMEREZ i L7255 6 BRI REES W EE A,

J.3 OpenMP{t#xIZ &S iFl4E

T2 TR, ALEE R THAAEL T A 0penMPHARIZ LA FIHIZ W TERBAL £97, OpenMPAERRIZOVW T, “OpenMP Architecture
Review Board” D7 =7 A M B AL TZEN,

ARER T, LT OAARE Y R—FL TWET,
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HYR—b9 i

OpenMP 3.1
OpenMP 4.0 (1)
OpenMP 4,50 — (1)

1E) LUF ofgrea i HcxEd,
+ simdi# <
+ declare simd## 3

J.3.1 BERMOAZEOpenMPHERIZ LB FIE)
V—=A7a7 7 AOFRBL OV 7 21T121E, B~ RIZUL T oA 7 v ar 2 fHELET,
FBET D47 a i, OpenMPHEARIZ L DAL AATO NS N CTRRVET,

BET BT a3y
OpenMP{L#kIZ KB 5L .
FHEREF N2
OpenMPHARIZ L DA LB L USIMDILE1TH 5 & -Kopenmp -Kopenmp -Nfjomplib
OpenMPHARIZ L DSIMDILD 21T WHHLAEI TR W& -Kopenmp_simd -

S HRET LA TV aATHYEE A,

OpenMPFOYJ S LD - DEREA T3>
ZZ T, OpenMP7 07 T ZEFIIR T B72 0 OFIFRIEA T L a A W TIBL £,
-Kopenmp
-KopenmpA 7" tal i, OpenMPFER LEF ML, V—AT7 1 7 F LT HRRLE T,

-KopenmpA 7L a i, U 7RI BT D BERHET, -KopenmpA 7 L ar 2 EL CHIRRENIA 7 =/ v ay' T bvE
FNDHEAIE. Vo 7BIC-KopenmpA 7L ar 2468 E T 50 BENHET,

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

$ fcepx a.c¢ —Kopenmp —c
$ fcepx a.o —Kopenmp —Nfjomplib

-Kopenmp_simd

-Kopenmp_simd4~7" T a3, OpenMPAEARDsimdiE ks K declare simdi LD A& H L, V—AT 0l T2 5FERLET,
-Nfjomplib

OpenMPZ A7V LL T, & Li#0penMPT A7 F) 2t 452 L &R L ET,

-Nfjomplib4 7> a i, Vo 7R ET A0 ERHYE T,

OpenMPZF OIS LADRBLIEHRE L NT 5= DFREA T3>
“4.3.1.2 OpenMP7' 2 Z A i b I # A& 1 )T 257 OFRRIGA 7 a7 a2 mt A< T2 &0,

OpenMPZFRY S LDHIBREIR
“4.3.1.3 OpenMP 7' 27" 7 ADHIRR IR & B35t A< 72 E,
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J.3.2 EITDAEEOpenMPEHRIZL S FI1E)

OpenMP7' 1 /'T L EATSE LT &L, BIRFETOLELFLTT,

ETHOREBEEH
T ORBEEREFEHTEES,
IRIELTHFLIB_ FASTOMP

BREEAHFLIB_FASTOMP T, il EATREZ A7 ZV D AEHEIT 52N TEET, F5E TEHEEZDOEMIL, LLTOLBY T,
F 7 4+/LMITRUE T,

— TRUE

EFEATRF A7 TV ML ET,
— FALSE

EEFEATRF A7 TV L EE A,

ERFATIRET A7 FV1E, OpenMPHARD — &R 22 &I128D | FATRFO @bz RBIL TOES, @l FTR 747 ZVIiE,
LI DI 7B o0 ES,

— FRARLIZABIUEA 2V, LT ALy RABCPUIZLH LIZHIEAHT BN TOD ZE2fiHRE T 52828, mdfbz M ->ThEd,
— ValEMY T N =T RE TR, @ERN— Ry =T T A5 e TEET,
Tl @R FATIRE A7 TV TEL 7 s T AT, LT ORIRRHET,

— num_threadst R~ &35 L Olomp_set_num_threadsBA%L CHEE T DAL FEIT, EATRRBEICE > TR EDAL R E— L T
WRIT IR ER A,

FATHFBREIC L > TR ED AL REUZ DOV TR, “0.3.2 3700 J51:(OpenMPAEARIZ LD F 1) D “ A THEDIF B F 17 (P2 7 A
V7= TEREEDSAITIE, 0.4 Va7 EMY T by =T & A LR RE ORI ) 2 B A LTSN,

R EATHRF T A7 TVl 45L&, OpenMPILERODBREEZE 5 OpenMPALARIC LD EITOHIEI L, LT OIINCHIFRAE ST £,
24 OMP_NESTED omp_set_nested B3I L A% EIZBE LT, KA 7zparallel) — Y a AT # IZBE R LSV ET,

— BREEZHOMP_DYNAMICEomp_set_dynamicPIEUZ Lok EIZEIDH T, ALy REUIE I FTREZRCPUB A BB A HZ L1 TE
FH A,

i

N

AT ATREZRCPUBL T DT, “0.3.2 FATD 5 {E(OpenMPHARIC L D74 ) D FATRFOIEE I (a7 @Y 7 by =T BrEE D
BAZIE 4 a7 @Y7 N =Tl S E R BE O M) 2 B A TEE N,

IRIEZEHFLIB_SPINWAITE KUOMP_WAIT_POLICY
BRBIZSSFLIB_SPINWAITE L U'OMP_WAIT_POLICY T, RIS LB OB ELFRETHZENTEET,
FLIB_SPINWAITD{E:

unlimited RN S CEXBETAL UL EITVET,
T FNNTT,

0 ACUFFBEITOT | AR ATV ET,

s MYRAC DL, ZOHRFARRFLICBEIET,
MFIOLL EDEEELTY, M) T, BALO "2 E L £7,

ms MIBHAC B, ZDBRYAXURRELIEYET,
MIOLL EDFERTH, mMIfel) T, AL ms" 25 EL 77,

AL FBH T, AL YR CRIEIZRF B A X, CPURHMZTHE 32 5L TR 0T, Wils, A REFLIZCPUREE]
B PIE T, AL AT T BWHAEL D — S~y KAV AR5 | Bl 2 1254121, unlimited
BRI TLZEW, CPUREMZER 235613, 02 3INL T7Z&W,

OMP_WAIT_POLICY DfiE:
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ACTIVE EIHDES CEAFETAL VB ATV ET,
T 74V RTT,
PASSIVE A EFLEITD T, PAURFHLEITOET,

B 2 AR T A5 A1, ACTIVEZRIRL TZEW, CPUREf & BAR 4 555413, PASSIVEZ R L TEE0,
BREEZFFLIB_SPINWAITAME E STV DAL, BREEZAHFLIB_SPINWAITORR EE A 2L ET,
BEZEHOMP_PROC_BIND
ALy RDOCPUNDAA U REFIIIT 228N TEET, FRETEDMEEZDERIT, LTDEBYTT,

fi& B
TRUE ALy R, FATRRIAI D7 1 20D CPU affinity DG EH PN O cpuidlEic
CPUNRAURENET,
FALSE ALy RIZCPUIC AV RENFH A,

PR 4FLIB_CPUBIND$7-(ZFLIB_CPU_AFFINITYDEEIL. BrEEZ4OMP_PROC_BINDXO GBS ES,
72720, LU F OG- ERBEA 40OMP_PROC_BINDD IR ENH N2 ET,

— BREEAHFLIB_CPUBIND?SOff, 72, BREEZA$LFLIB_CPU_AFFINITYDf8EZRL
BRESZSHFLIB_CPUBINDIZ DWW TR, “J.4.2 ALYy RDOCPU~D /AR D“FLIB_CPUBIND” Z B AL IZEWY,

BREZAHFLIB_CPU_AFFINITYIZ DU T, “0.3.2 FEITO J7{E(OpenMPHEARIZ L2301 F1{b)” 00 “ FEATIRF O B 11 % F5 5t <
=\ AR

BRIEZHTHREAD _STACK_SIZE

ALy RTEDAB Y ITFERDO R ESEK AN TR ET D2 ENTEE T, BB OMP_STACKSIZEDNME ESNTWAEA ., K
EVH O EMENAL YR EDAF Y 7 HEIRO RESOMIZRVET, SOV TIE, “0.3.2 32170 J775(OpenMPILERIZ LA
BIb)” O FATRED JEE F I & B it A< I2E0,

BEEZHOMP_STACKSIZE
ALy RTEDAZ Y IFEIHRDORESH/SAR, KA, MASAR, GANEALTIRETAZENTEET,
BREEAFTHREAD_STACK_SIZENR R ESIL TV REWF DI EENRAL Y RT DALy 7 FEIKO RKEIOMEIZ/RVET,
FEANCOWTIE, “1.3.2 ST J71E(OpenMPLERIC X AW FIL)” D “ EATHFOIE B HIE 2 Bt ALI2E,
OpenMPEkDIRIEZEH
LI O OpenMPLERE DB B 28 %A1 F T& %97, OpenMPHEARDBRETZESLDFERIC DU T, OpenMPHEAREA F53E A< 72U,
B ZEHOMP_SCHEDULE

schedulefii Rl Zruntimezf7o, forfErR U/l dparallel forfE R SUTH LT, FAT T RERT P a—NAAT eF v VA REHEE
LET,

RIEZEHOMP_NUM_THREADS

FATHIEA T DALy NOBERELET,
RIEZE#HOMP_DYNAMIC

B AL NI RE O D FT T AR EL £,
IR OMP_PROC_BIND

ALy RZCPUILASA U R OMEINERRELET,
BIEZHOMP_NESTED

parallel) — s O R AMERED F N E- 1328 ELE T,
RIEZEHOMP_STACKSIZE

ALy RTEDAZ y JTEIRORESEFRELET,
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REZEHOMP_WAIT_POLICY

FRFHABROENELIEEL ET,
BEZEHOMP_MAX_ACTIVE_LEVELS

FARLTWAIFENIRAE Dparallel) —Ya> D KEEEFRELE T,
B ZEHOMP_THREAD_LIMIT

OpenMP7' 1T LN CELITT DAL y R D BRI AR ELET,

RITHOEIRER
ASLEL R DOpenMPIHRRIZ L B SRR AL 23 B OB H T, UFITRLET,
RITEF O E R

AALEE AR DOpenMPHARIZ L WS LEERERfE F LT- 7" T ATl BIERIN Ca— Ve R8s X Oprivate 8 350 324 el 2
DFTONET, TNODEENL VB AT, A2y a7 RESITIRE S DM EDRHV ES,

ALy RTEDAL I FIRARFTE D RES THERLIZWE AT, B BTHREAD_STACK_SIZEE/2|ZOMP_STACKSIZE T
LTSN,

BB DI ENRNGE | AL YR ED RSy 75IKIE, TR AD AL v I FEIERIU R E S THeRS N ET, 72720, [FrEA
DAZ 7 FEIROHIFRAE ) 23 M ] AT AEZR FEEAR Y LRIBAEY DR ESD/NIN G ALy R CTEI STl KO REWGE | ALy
RZEDASy 7 FMIE FRLOMUE B CHERSILET,

RZENE (byte) = (min(ERATRAGEREATIDORES, REAETIVKRES) / ALY FH) /5

7B COREM . BEARIET AL O TIEHY A, T aBAAZ Y ZREISOFIIRMEL . @Ol R ET AL BED L ET,
TR ADAZ 7 IO IR, ulimit(bashfLiA < R) a8 CRIENTHETT,

PFAEAEYDRES LT, ulimit(bashil AiA B < R)p 8 TIRABRRIE DR KA XL L TEIRSNAIE T,

ALy RTEDAZ 7 FEMO KESH— BT DD B AL R R H CEAHEEE B LETA, LIZB3-> T, ZORTIX
“FLIB_FASTOMP=TRUE" 84 DAL v N EAE L £,

BN AL Y R AT H5E1F, HEUOBREEZAKOMP_NUM_THREADSIZE R AL R EEREL TR EZBEDLET,

BRIEZ M THREAD _STACK_SIZEF L TROMP_STACKSIZEIZ DWW T, “1.3.2 4T D F7 1% (OpenMPHAE 12 L5306 #114k)”
“OpenMP{EARD BRI & B3t A< TS0,

CPU#®D LR
LU Ofiz, CPU D ERRIEELET,

ad DA a7 OCPUEKL
Va7 TRWIEE AT LDCPUEKL
ALYR#L

WHNFATOAL R EUL, BRI TR A7 Z VA9 5L &0penMPE B EIF S CIa@ LD | FH TRNEEZFIETVMALIZITE
ENET, EmEEITRETATZVOM L, BREIZEHFLIB_FASTOMPORR EIZ L~ TR 22N TEET, s OVTIL, “J.
3.2 E{TD J71:(OpenMPHAEIZ LA 41E)” D “OpenMPERR D ER BEZE 50" A BFR A< I8,

EEETHSATSUEERAT HEE(FLIB_FASTOMPMTRUE® &)
ALy REE, LA T OB SENERLIZAE > TR ED E T,
1. BREEZ58OMP_NUM_THREADSO#E E il
2. BRBEAHPARALLELOFR EE
3. Yar THIHTEHCPUSKL
4. 1AL R
ZOBIENARL TR EDAL v N CPU D LIREA X 2E& ALy FEULCPUR D EIREERDET,
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num_threads#5 -~ i35 L Ulomp_set_num_threadsBE#kIZ k> THEE T 2EIL. T TR EDAL v REE—EL TV eiFiud72y
FH A, BRDEEFRE LG AT, TR TAQETHETINET, ZORHIjwel0dli-sO Ayt — U B S ET,

EEETHSAISUEFEALLENEE(FLIB_FASTOMPASFALSED &%)
OpenMPD ALy R L, LT DESENANAIZ > TREVET, BENEFULDOAL v R T, “J.2 BENEFIE OFRRITHENET,
1. parallel¥§7~3CDnum_threadstE <& Of5 EME
2. omp_set_num_threadsB$k D45 & Al
3. BREEZ$OMP_NUM_THREADSO {5 E 1
4, BRETZEHPARALLELOFS EE
5

. a7 THIHTE5CPUSL

6. 1AL YR
BIHIAL v R IR RE N 2703 . LR SENEAT T~ AL RIS R ATREZRCPUE D [ EA Ll T, /h&W T
AL YREELTERALET,

T AL RIS RE NN 203 B . B ZR D SEIBN TR FEST- AL o RE 720 CPUKD EIRAFBZ AN TEE T, 1CPUY
T2ODARL Y R EIBZ DA, WA FATEINAZ LB LT AL RSB CIEITINDZ LTV ET, ZDIH7G A
ALy RO RILERDA— S~ R KELARD FATHRRME T I 2280380 E T, VAT ACLDARTHE EL T, 1CPUY
72ODAL RN, FIZ /2B I AL R E R ET D25 BEIOLET,

TaZBERY 7N =T RE T CEIT TG OCPUBDFEMIZ DV TIE, “0.4.1 CPUBRTHOE P A B Hi A< FEE0 Y,
fork(2) RBERE D il R
fork(2)BHEREZAE L 72356 . BRI RGES N EE A
ALYRDCPUNAIUR
ALy RDOCPUSDNAURIE, Va7 CIEITT DO EN TRV ET,
DIaTRTLEVNES
ALy RIEEEDOCPUIL AU RENFEAN, BREAHFLIB CPU_AFFINITYAf L TAL v RDEEDCPU~D /ARG
FIETHZENTEET,
BIEZTHFLIB_CPU_AFFINITY
ALy REFE ESIZcpuidEIZCPUNSA R LET,
ALy RE, FRELTcpuidDBA B 2 DA%, SeHEHM0R L CTEAL £,
Kepuidix, 2~ () FERIFZE A X TF( ) TCRYIDLELRHVET,
cpuidid, LLF DI A CHI B SR ENTEET,

cpuidil-couid?l: incll

cpuidl: FEPRR & O F ) Depuid(0 <= gpuidl < CPU_SETSIZE)
cpuid2: FiFATE & O e 4 Dcepuid(0 <= gpuiad2 < CPU_SETSIZE)
inc: B8535 (1 <= inc < CPU_SETSIZE)

RE LUF ORMENT-§ MR HYET,

cpuidl <= cpuid?

cpuid17)5 couid20FEEH O epuidZ B inc” 21T N THE LSS LE5MIc /R0 E1,

cpuidid, EFEOIDIHEETEE T, FEIEITHEH X Hepuidid, FEITRALERED 7 12 A0 CPU affinity D#iFH P Dcpuidd
FTTR0ET,

CPU_SETSIZEIZDV T, CPU_SETQR)& BHi A<72EW,
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B s e
Q FE
) 1L

cpuid 23 SEATRAARED 7 a2 ADCPU affinity DFiFASN Ch A A, =7 — 3 IS ET O T, BEES LEL TES0Y,

3 B

© © 0000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000S

Bi1:

$ export FLIB_CPU_AFFINITY="12, 14,13, 15"

12,1413 15D TAL Y RIZASARLET,
ALy RGLL EOS AR, S DRI TR L £,

B2

$ export FLIB_CPU_AFFINITY="12-19"

12,13,14,15,16,17,18 19D TAL v RIZ A RLET,
ALy REOUL EDBE L, FeHn bR L THALET,

13

$ export FLIB_CPU_AFFINITY="12-19:2"

12,14,16,18DIETAL v RIZA R LET,
ALy RSBEL LD AL, JRI ORI L THEML &£,

B4

$ export FLIB_CPU_AFFINITY="12-16:2,13, 19"

12,14,16,13,19DI[E CAL v R SA R LE T,
ALy RIN6LL_EDOA L, JEENOIEL CEHLET,

DAaTETTHEE
ALy RECPUNSNAURLIRNWG G, Va7 FATLRWGE L FRERIC, BREEAELFLIB_CPU_AFFINITYZfE A3 A2 C&ET,
ALy RECPUNSNA U R T D54 BREEZASLFLIB_CPU_AFFINITY (LS IVET,
ALy RDCPUND AU RIZONWTIL, “1.4.2 ALy RDCPUSD AU R B3 ALT2E 0,

BRDODALYEMSDH H1EHR

T T LDOFATRACNR 7 0 T LN TR DAL Y RS — MRS G G N —A 7=y 713 ALy R SivE T,
L7z35 T, parallel)—a N TIE, ALy RES DIERBI B IS ET,

J.3.3 WNERKFOMLE

OpenMP{EREIZ BN T, LR D FEBUESN TODEERIZ W TE, ALFERTIILL FOIICETR L COET, KHEH HDOFEHNIC
OUWTIE, OpenMPERREZ B HEALTZSY,

ARYETIL
ANANETBR DA MR S EENTRIL T,
— 2ODALYRNLDOFEZIALBFRIFFICEIDHEE
BREZR PRI 2 T2 R BROMIZEBOLDEICL b T RELRDIENRHVET,
— 2D0DALYRMLEZALLHAHLUARIFHC IO EE

WI7R 72 PR AIEI2M T2 U, S SN OERDEITESIAAFTOME THEZIARZDIETHIRIRELRDTLEN
HVET,
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MERHITEIZE #1
BRI AS B D UIEIF LU F DL B0 T,

RERHIEIZE 21 #EAE
nthreads-var 1
dyn-var TRUE
run-sched-var F -y 7P A X2 L Dstatic
def-sched-var F ¥ 7P AR Dstatic
bind-var FALSE
stacksize-var “1.3.2 FATOFFE(OpenMPHARIZ LW A L) D“ FATRED I EFIH DAL
NZEDALZy IR D RES
wait-policy-var ACTIVE
thread-limit-var 2147483647
max-active-levels-var 2147483647
B R Ly R R RE

AR DOpenMPHARIZ L 2 FUEEERE Ti, BIRUAL v FTEEERREZ SEHIL TOET, ZOREREDZIFIT OV T, “0.3.2 947D
J7 15 (OpenMPEEERIZ I DA FIMK)” D “ FHATIFO I F I A3 A< TZEV,

T 7V OIRRETIE, BIAL Y R RRIT A RN T,
W—THRX

— LIV — 7 OER U O EIE 32850, long intil ¢,

PRIET Il A1 25 $run-sched-varlZauto S sk & S 417- & Z dDschedule(runtime) F5 R i O 20 513, schedule(static) 2720 E9,
sections#& L

sectionstii SLNOREIE(L 7 10 7 DAL R ~DES T, dynamicA 7Y = — /L EEIC HETIThEd, AL R, sectionsV —
DA lEIEET AN, EOFOLOOREL T 0y DFEITEK T L& TR CROEL T 1y EX IS DI ET,

single#&3C
single) — a3, NS F DY —L a2 NZBELIZAL v RICE > TEITESNET,
simd#& X
—HALLT— 7 DR U OFH I 2 E ORI, long int T,
SIMDEF=2 /3 AF73 HBIIZIRE § DI E
alignedt& R~ il alignment/ X7 A% DR E STV TWRNWEEIL, alignment 37 AZ IR DENHEEINIZb D LB SNET,

FHARBEIC-KSVEA 7 v ar VG 975 & YANT AT LORDT TA A
BRI IZ-KNOSVEA 7 > ar BNEZh & 16
declare simd{& X

simdlentE/REI AR E S TORNEEXDSIMDE I, RO IR0 ET,
— BRRERIC-KSVEA 7L ar NEIIREE

SIMD&: (%, FEATRICRESILET
— BHRRIRIC-KNOSVEF 7L ar WA R GA

SIMDE ., XML RDBIEERVED P Theb/NEWRDO RESTIRESNET, BOREXIZEY, SIMDEIZLLTD
IR ET,
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BDKESX (byte) SIMDE
1 1628
2 8L4
4 452
8
2
16

alignedt& R~ il alignment/ 37 A% DB ESIILTWRNWEEIL, alignment X7 AZ IR DENHEESNIZb D LB SNET,

FNERIIC-KSVEA 7 > ar DA 86 VYANT AT LADBIDT S5 A AL
FERIRIZ-KNOSVEA 7 > ar A Zh & 16

BRORT S a— oG RA Uk

T BAR Ak — gL DEAT 22—V TIRA L NIZARtask) — a0 LRIUALEICHY T, 972, taski L, taskwaithii S,
HF 2R/ R B 7z barriertd S0, BEX X AT D5E TRALMIHVET,

atomiciE X

2->Matomic) —alNE, BHT HEEOBMNE 72> TOFUE, MANTIZHEA TR E T8 ET, BN —FL Q) bEE, LITD
A X7 RUAR RS T TH AN C I TS NAGE DDV ET,

— FREARL RESRBON, LN MEEOM | 23 A MBI FT AR L (16731 1) EEL O D HH
— EASEEOEH CTHY, IRFTAMNTE E—EL T e
— RO R EI IR ER OB () L

omp_set_num_threadsBEi%k

omp_set_num_threadsBAZX DI LIZ, BIEA0LL FOMEDLE MO ELHVER A, ZOMEL T, VAT LR R—RT 52
Uy RBE B DB EE R EL IRV ERE A,

omp_set_schedulef8%k
FERGFEDA T 20— VAT IIHVFET A
omp_set_max_active_levelsEi#k

omp_set_max_active_levels B £t 73 B 7Rk B9 2 parallel Y — Y a v S EN 725 A& RO LT ED IR T,
omp_set_max_active_levelsEE3 D 5[5 230LL LI T2 WA FFOH LTSN/ £37,

omp_get_max_active_levelsBi %t

omp_get_max_active_levelsBa53 7 00T ARNOE DTG THMEFOEN LT LA TE, NESHlEIZ Himax-active-levels-var O fiE
ZIRLUET,

IRIEZHOMP_SCHEDULE
OMP_SCHEDULEIZHE EESNI-AT P a— NEA T NG RNRAT P 2=V EAT TV A, FEER L0, 77 4V ME(F v
VYA R Dstatic) 233 FH & E T,

OMP_SCHEDULEIZE ESNTZ AT ¥ a— /L4 A7 )istatic, dynamic, F7-idguided THY, 5 ESNT=F ¥ 7 A RXDIE T2
LA F X 7 ARXITRO I ET,

RFTa—)LE4F Fro Y4 R
static F L TP AR
dynamic

1
guided

REZHOMP_NUM_THREADS

OMP_NUM_THREADSDYAMIOLL FOMEEFR ET Hé, AR ELTG G LRI RALHET, ZOEEL T, VAT LR —
ARy REE 2 DEMEA SR EL TRV EE A,
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IREEZEHOMP_PROC_BIND

OMP_PROC_BINDIZTRUE CHFALSE CH7aV MEA X E T D&, HREIL I L7207 7 4LV ME(FALSE) ANl SV E T,
IREZEHOMP_DYNAMIC

OMP_DYNAMICIZTRUE THFALSE Th7RU MEA TR E T DL 8 EILMRN L7220 77 4L ME(TRUE) A% F SV E T,
IREZEHOMP_NESTED

OMP_NESTEDIZTRUE CHFALSE Th72V MEA R E T D&, FEEIXIER LD, 7 7 4/V ME(FALSE) 2N Al S E T,
IREEZEHOMP_STACKSIZE

OMP_STACKSIZEIZRR ESNIENEHZSNIER AL TUORWEA . /ST ER LY, T 74V MEDSE S ET,
REZEHOMP_WAIT_POLICY

ACTIVEDREZE I AL £ T, PASSIVEDIREE NIV AR LT,
REZEHOMP_MAX_ACTIVE_LEVELS

OMP_MAX_ACTIVE_LEVELSIZERESIIZAED 0L, EOTEFCIIRNES | FREIXIshE720, 77 4 /L M (2147483647) 7N
ENFET,

BELZHOMP_THREAD_LIMIT
OMP_THREAD_LIMITIZREESNIENIEOELE TIIRWGEA . FREITER LY, T 7 4/ ME(2147483647) A3 SV E T,

J.3.4 FAYSIVTDOEEEE

ZZ T, OpenMPHAR DT By I 2 BIFAEE FHEIZOW T LET,

parallel)—23> B L UBARMAGtask ) —2a > DER
parallelt# SC 7= Ttask i Lo E L 7 vy 713, BB XD, BB ks E T,
WNERBAE DA RiIZLL FITRLET,

REBRE 2 D FE A RNERRE %2
parallelt# 3L 5 A4 A S A7 NS B “._OMP_i# i/ HA” L D& M s £+
taskif S S STz N ER B4R “_TSK_#HFEEB L DA MInEnEd

A A ) — A7 7 AV N Cparallel SCEFRB$ 25— B OHTF
FBIFEEB. ) — A7 7 A VPN Claskhli LA 5 — OB E

threadprivateZEH N ER
“4.3.4.2 threadprivate ZZ 5 D E B % B A LTZEN,

OpenMPFO4'5.L0 AENHEFIE
“4.3.4.3 OpenMP~'117 7 A B BN B & B3 < T2 S0,

J.3.5 #ODTILFALYETOSISLEDESR
OpenMPT' 7" Z LLND v VT ALy R T T T hDF T V7 b Tl T AEDOFREEIT DN T LET,
ARBROBEAFETOT S L

ALV A C-Kparalleld 7 Y a8 EL TER LI BENEFI L7 07T ADA4 7 V2 v l'T 2d, AU R T-KopenmpA~
A ELUTCER LA 7 P =/ a s I LA TRE T,

HDTILFALYRTOT S L
AIBEZ TIER L TZLS D LD~V F AL R T 0 ST ADAT Vb T as T KT, A TEEE A,
7720, BRBEASHFLIB_PTHREADZE T 2554 . pthread 7 2/ 7 A& f5ATHZENTEET,
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BRELTHFLIB PTHREAD
BREEAMFLIB_PTHREADT, pthread 7" 0/ Z AL OFEEZHIHICEET, 15ETEAMHEIL, L TFOERBYTY, BREMHEIT, 0i2

R0ES,
& &BA
0 pthread AL~ REHIFHIAL R L TO B Dpthread 7' =7 F L& fE B TEET,
(F4 & AIE) 7oL T OHIRBHVET,

* pthread AL o RIZ Y AU REHET AL ERHVET,

- pthread>’ 17" 7 A%, -Kopenmpa~7 > a - iz I-Kparallel4 7 > 2 48 €L CHRIRRL Tl
R0ER A, (1)

- pthread”’12"Z A Cl, -Kopenmpa 7' > a Eizid-Kparallel4 7> 2> 248 €L CHIRR L 7=
N—F AL TIR0ER A, (1)

* pthread 7225 AT, Fortran/b—F L &4 H L TIIR0ER A, (1)
1 pthread AL R T B LR A4 THpthread 7 07T L& G TEET,
pthread 2L Rz HIEIAL v F &L TH 3 Dpthread 7’2 7T AL DFEAH TEET,
TeELLL T ORI HDET,
+ pthread:if? 51| LEE & OpenMP/ H Bl FI AL ER A NEFR (2 RAT T DL ERHVET, (1F)
pthread it Z14LBE7)>5H0penMP/ B B3I S AL BR 2 34T L ClT e £ A,
F7-. OpenMP/ B Bhil 51| LB DHpthreadill S ALEE A SE4TL TR0 Ed A,
* pthread AL R IZ Y A REHE T DL ENHD ET,

* pthread>’ 177 A, -KopenmpA~ > ar F7-i3-Kparallel4 7' > a2 & B L CHIRRL Ti
eNER A, (1)

* pthread”’ 177 AT, -Kopenmpa 7> ar Fizid-Kparalleld 7 > a 248 E L CHIRR L7
=T B L IR0 EE A, (1)

* pthread 7”227 A Cld, Fortran/l—F L &4 I L Cld20 £t A, (7F)

+ pthread 7" =27 A TIL, ALy RWEFIROITFT7A7 FVEERL TUI20ER A, (pthread”
a2/ L% -SSL2BLAMPA 7 v ar B L TRIRRL TITZ20 EHA) (1)

* pthread AL RDAERLHTIZ T — L AL v RE2L)L EOOpenMPIEFI LR % FAT T 2 FEH D
DET, Fo, ZOAL YN EEHETETE TEET A,

FIABEREL AT 256 LT OMEEDS AR ET,
* FLIB_SPINWAIT=0

* FLIB_CPUBIND=off
FROBEZEBICRRDEETRE L6 BRIRIEShEE A,

E) HIFRMEREZ i L7235 6 BRI RS EE A,

J.3.6 OpenMPFRAYSLDOTIN\vY
AWELRDPHBEL TODT Ay ZBEEEIC OV TR, “H8%F 7'y 7LD T Ny 77 2B L TTES N,
OpenMPZ' 117 Z LD T /3y 7\ Zi%, LT OfilRFHBHY £T,

* declare simdi SCIZ o> TAEMRSNBEEIL, Ty TEHNTT A7 TEEE A,
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JA4 DadERYVIMIITEESREEEEDOFIA

PaZ MY T 2T OVaT (L, VaT EEONET) TR, FXS AT ADCPUTHEESN TWAE HUERE(a 7 B N—F =7
VTR EF vy a)ERHTHIENTEET,

T T @ b RE A E 35720 O ey T ADOFRRBLOFEITIZ OV TRAL £,

J4.1 CPUBRDER
a7 T, FIA TEACPUGR TR A Wi ICE B C&ET,
« Va7 THRIHTEHCPUE
D7 DT AN TH A TEBCPURT T, 2%, “1.4.1 CPUGEOEEL D“Ua7 TR A CEACPUR & B H AL S,
« CPU% D LRRfE
Va7 TR CEACPUME EIREEL £,

77T BELTREO AL RER DR TEIZINT, CPUERD _ERMEAE SN ET, HENSHLIZERT DAL Y REOFEMI, “).2.2 ET0
JFE(BEREFHR) DAL v R & BEEALTZEVY, OpenMPIZIBIT DAL v RFEOFEAMIL, “J.3.2 F21TD 715 (OpenMPLEAR I L5
FIfk)” D EATHREDOIE B FIE DAL R A B it A< T2E0,

a7 CHIRATEACPUE

a7 BRIHTELRAR ) —RHTDDOCPURIRLARAE ) — R 7= O 7 me 255, 17" 0B A THI 3 2CPUBOD LIRMEA R ELET,
ZOfEE, Va7 THHTEDCPUBEERLET, LU NICEEMATRLET,

<3 JTHATESCPUEL = counum on_node / procnum_on_node

cpunum_on_node: AR ) —RH 7= D TEACPUEKL
1~URAR ) — R D4CPU%K

procnum_on_node: AR/ —R&HI-DD 7 ot 2%
ALy RAEFI a7 DA, 1
NAT VYR (T aEABLOAL YRSV a7 DEEIE, I~/ —RD4£CPUSKL
BTN ARWEAIT, G0 TONET,
MPIZ7'07'T 2% 34T 58A . VCOORDZ 7/ T e ADCPUR AR E T DL, TDOMEY a7 THIH TEACPULELET, MPID
FEHEZDWTIE, “MPUEH R 1B 2 BHiATEEN,
FLIB_USE_ALLCPU

BRIEZESAFLIB_USE_ALLCPUT, a7 CHIH CEACPUBA I CEET, FEE CEAHEEFDERIILLTOLBYTT, 7 74/ NE,
FALSETT,

*+ TRUE

2a7 TR TEHCPUEE counum_on_nodeb U ET, DFY, 72U BHRZ2KUAR ) —RHT-0 D TCEXHCPUD T~ TEL
TaEATHEALET, L3> T, U/ —RH70 07 a2 2800320, EOE1E, I m A TCPURTREZ AL E T,

#% 7 R ATRIFHIFH R T D E MR IO R R R O5 6 | FATHREOSEES I CE £, —RIICHEALZS A £
ITPERE DB THIFF TCEEE A,

LT osrea R L TIEE W,

— FIRREERB IOV ZERIZ, -KopenmpA 7 va a2 95,
— EATRHC, BREEZAHLFLIB_FASTOMP=FALSE% /£ 7 %,
— FATRRZ, BRBEAESFLIB_SPINWAIT=0%E%& 7 D,

INHOBREE M LRWG S B LERESLL T v R ay 7D IO7RRIEICAe D FIREME DV E T, -KopenmpA 7L a, BRERAHL
FLIB_FASTOMPI X UFLIB_SPINWAITIZ DWW T, “1.3 OpenMPHEARIZ LA 5L & B85 ALTES U,
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procnum_on_noden’s1d Y56 1E, TRUEEFALSE TRIUAS B0 E9, procnum_on_nodeh’1 T\ E1E, 27 B A—Ku=7
NIT BT 25 vy 23 TEER A, counum_on_nodexs X ONprocnum_on_nodelz >\ Tk, “1.4.1 CPUBTROE B D
“Ca7 THIHTELCPUR 2 Bant H<IZEWN, a7l /N—Fo =7 _UTIZONW TV A43 T RIN—R =7 U777 % '74% vy
T allONWTE 44 BV X vy 2 B ATEEN,

+ FALSE
Ta7 CTHIHT&EACPUE R, “J.4.1 CPUETROEEL” D a7 TR TEHCPUET DEIZLET,
MPI17' 2 Z 1% FE 73 HA . VCOORD Y 7A/L T/ ADCPUE A R E L CHIEAREINFE T, MPIDOFEHIZ OV TIE, “MPHE H
FRE ZBHATIIN,
FLIB_USE_CPURESOURCE

BREEASHFLIB_USE_CPURESOURCET, EFECHAAL/= a7 CHIH CEXACPUGTROEERA I CXE T, f5E TEHEETDOEE
I L Fo&LB0TT, 7 74/LNE, TRUETT,

+ TRUE
Ya7 TR TELCPURIRA B FIL £,
* FALSE

a7 CHIHT&5CPURTRAEBIL £ A, CPUBORIEN I CE/al/anE T, Fo, CPUBRTREEA AL LTz, LT OMRED M%)
2720 FE9,

— €142 ALY ROCPU~D AR
_ u‘].4.3 :'7FEﬁ/\'_‘]‘\"717/{U7”
— VA4 BT EFYo 2"

J.4.2 ALYFDCPUAD/INAUE

Va7 CHBNFHEEIT0penMPEE I LT- 7 0 T 5% 3T D5 . ALy RECPUIL AU RTHZENTEET, “1.4.1CPUEHD
FH OIIE T HCPUB TR MBS I E I N DD T/HA U RICIO R LS iR cEEd,

HEhIEFIIZDWCIE“).2 BENFSIHE" %, OpenMPHARIZ LD FIEIZ DV TIE 0.3 OpenMPHARIZ LD FIM L 2 s Ft A< T2 S0,

FLIB_CPUBIND

BREEAHFLIB_CPUBIND CAL R DCPUND /AU REHIFEITEE T, FLIB_CPUBINDIZIE, L FOWT I vE R ELET, F5EN
2V EEA TR, chip_pack:RICIZZA2D £,

chip_pack 1DDCPUF v 7 IEHF T HINTAL YR ENA R LUET,
chip_unpack 2L DCPUF > TN T DIDNTAL v RE SR LET,
off ALY REZCPUNASAURLERE e BIINAU R8T ALET,

1CPUT 7 LMl I CE 22\ BREE Tl chip_pack&chip_unpackiX & Iiic /20 %9,
1CPUF 7 7= 1CPULDME H TEZRWERBE Tl chip_pack&chip_unpackiZ &Mz 720 £,

J.43 aAPEN—KYTT/NYT

Va7 Tt FXY AT ADOCPUTEREIN T T B N—RT =7 N7 ZAL Y RN T LU T 32288 CEEd, a7 il —
RO =T 87 8%, ALy RSN 31 BRI HAALER & il (2 U, 24T REZ 1A B S ¥ A N— Ry =T HERE T,

VaZ DIERFIER IO a7 OB AFTIEICOWTL, Va7 EHY 7N =7 O~ =27 VES LTSN,

BiR

a7 N—RT =T\ T EAL Y REAUT LU TR 5707 7 5% AF T 5720120, -KparallelA 7" a $7213-KopenmpA~7" =
CEELET,
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a7 B N—RY =T YT TERRE T s T 05 F4 T HE, HEINIZa T M A —Ro =7 U7 3l S E9, i T&n
Bl Y7 T NUTAMERASIET,
=T
a7 N—RT =T NUTIE, Par COLRFIFTHIENTEET, a7 WA—Ry=7 U7 L, a7 HOAL yREFEH & AR T,
FLIB_CNTL_BARRIER_ERR
a7 N—RO =T T & CERWGEEIZIE, LT ORZK A =2 ALY 7 =7 AU T 2 L CEATERT £77,

jwel050i-w The hardware barrier couldn’t be used and continues processing using the software barrier

BEAHFLIB_CNTL_BARRIER_ERR%fii 95 Z LIz L0 Wi Ay —jwel050i-wD =7 — &l 452 LN CEEJ, FEET
EHMEZDOBEMNRIZ, L TFTOEBVTY, T 74V MM, TRUETT,

— TRUE
B A —jwel050i-wD =T — &R LU £,

ST N=RT =T YT A TERWE S, B2 AY E—jwel050i-WD Ay —F AL, Y727 ST AL T T
s TADIE A

— FALSE
P A —Vjwel050i-wD =T —Z R HLEE A,
a7 M AN—RY =T T HEH TERWG A, YT =T U T R AL CIATERUT £,
FLIB_NOHARDBARRIER

BREE A HFLIB_NOHARDBARRIERZ# ELI-HE . a7 I N—Ry =7 U7 2 HE T, V7 =T U7 & FEHALET, FiZ
WAy —jwel050i-wi H L F,

FENE. 043 a7 AN—RT =7 U7 O“FLIB_CNTL_BARRIER_ERR”Z#F#i4<I2EVY,

&=

+ -KopenmpA 7L ar A EL TERLT- 7 0 S L Tar M N—R =7 U7 %48 4 2854113, BB HFLIB_FASTOMPAY
FALSE ChH-> TIWFEH A, FLIB_FASTOMPO E R LA EOEEIZ W T, “1.3 OpenMPIEERIZ LA FIME” & 55t <
7230,

o aArN—RY =T \UTEERTEE A ALY ROCPUND AU RBFUTR0ET, Lizh > C, BRIEASLFLIB_CPUBINDIZoff
ERELS AL, 27 AR =T7 U7, A TEER A, ALY ROCPUSDASAURIZONTIE, “1.4.2 ALY ROCPU~
@/\4/%”%i<saﬁif<téb .

o ALYREDPIDBE . a7 HINA—R Y27 ASUTE A TEER A, ALY REOFEMICOWTIE, “0.2.2 FE4TO S E(EENESIYE)”
ALy R F7213.3.2 FATO I 1E(OpenMPHEARIZ LW FI{E)” O “ FEATRF O B H I 2 BH AL TSN,

© 17 EADCPUENILL FOBGA, a7 i N—Ry =7 U7 2 I CERWIENRHYET, 172 B ADCPUEZALL LIZRE
Ll BEIOLET,

VAT R R T BEO— RV aT TLT B ADCPURIABEL FOB &, a7 B —Ro =7 A7 % o Et A, 1
TR ADCPUBEALL LICRETHZ LA BEIDLET,

. FX/XTAO):I'/?F'?/\_]\ =7 ST EFRIENUMA Y —RNCTO I TEET, L2 > T, 7208 ONUMA  —RIZ#ED
Blx. NUMA/—FNIZa 7B AN—Ro =7 U7 M S ETNUMA  — R 7 b = 780 7 Al S D720 AL o R
o)/\)?é 1IHELET, ALY RO THERER B LT 28 E01E. 1772 B INUMA ) — RIS EA U T e L E4,

© LLTFOEA, 107 atApyay B —Ro= 7 \UTEFE G H TEEEA, ZOTDNA—RT=T7 U7 OEEIA TR0 ET,
2k Ay —Vjwel044i-uE 721 jwel045i-uk 1L S 0 S aEHE T T4, F2iE. BREK T T2E08H0ET,

— FebREE LBROMPHERELISN CAERKRT DS
il
- Fortran FORK/SYSTEM/SHY—b 272 & 24 F - 2354
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- Cfork AT hm—/Lisystem B/ L& 4554

3 i

© © 0000000000 000000000000000000000000000000000000000000000000000000000000000000000000000000COCOCOCOCEOCEOCE

Fl1: RALYRHHN 3T T, a7N—Foz7\UTEERTHT0T S LEET

$ cat job.sh
#!/bin/sh
./a.out

$ pjsub -L “node=1" job. sh

B12: INATVYYR(FTHERBLIUVRLYR)IEFNCITARFTTLOND DT ERTTAERBIZ/—FEZEHRE) T aA7EN—FHz7
NYT7ENRTETRTSLERT

$ cat job.sh

#!/bin/sh

#PIM -L “node=12"

#PIM —mpi “shape=12"

#PIM —mpi “rank-map—bynode”
mpiexec —n 12 a.out

$ pjsub job. sh

© ©0000000000000000000000000000000000000000000O00COCOCOCOCOCIOCIOCOCOCEOCOCOC0CI0C0C0C0CI0C0COC0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0C0CCCCCOCOCEOCEECEEETS

J44 I3 Fvyyia
a7 T FXV AT AOCPUTEESN TND 7 4S5y oy 2z fililid 528N TEET,
T ZX v aDFIEITIEZOWTIL, “3.5 B XX vy a7 =Tl 2 5t A< IEE 0,
ZITCHE, AT EOREOBEFHLET,

EITLEOIE
IRF vy 2l2RF vy 2 TR XYy 2z H TELFEITEREIILL TD@n ¢,

EITIRE 1RF¥yaTEIEF Yy 1 F A 2RF A TEIEAE vy 1 F A
NUMA / —RZ17 et AT 5HT&5 FI A AT FIH AT
NUMA/—R %170t AT EA T/ FIAT (1) FIFHA W]

) BREAHFLIB_L1_SCCR_CNTL=FALSEAX 5 & L7256, FIAHL E A, BREZAEFLIB_L1 SCCR_CNTLIZ DWW T,
“3.5.2.2 BEBEAS BB L OB LB TIC R DY 7 by = T il 2 B BB L TLIEE,

FEUTOHE . NUMA/—R 217 0t AT HA CTEDGEEHAITEEE A, TOID I 7% v 2OBWEHIREITRVET, MERENS
KIFIZHET D, B A E—Tjwel048i-ur tE L7 0l T 05K T35, 37l I LN REK T IH2EnH0ET,

« TubAEE EOMPHERELA CER T D5 E
i:
— Fortran FORK/SYSTEM/SHY —t AR %7 & %4 i 3245 &
— Cforki 25 La—/LfsystemBE7 & &4 53854

« ALy REE @O B #iE51/0penMPEEBELISN CA R T 5355
i
— pthreadBd%7e & TAL v REFHIBIT 256
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FATEREE IR DL PSS T 7 25 v o s 2 IS REZ L L T2\ A, BREEZSSFLIB_SCCR_CNTLICFALSEZ S EL £,
SEAIIX, “3 5.2.2 B AR B L OB AL BT TIC KDY 7 b = T HIE” 2 B 5t < IS,
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