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@ long T—F BB L pointer T—F DY A XEMBEDEN, TD 2 DDE
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pointer 4 NA B[4 N1 REES 8 N1 I |8 NA RS

sizet ((N\wH¥—+T7 |4 N1 K [4 N1 FEESR 8 INA b |8 /NA MER

1)l <cstddef> TEF)

ptediff_t (N & — 7 |4 )NA N |4 )N RER 8 NA K |8 )N REER

7 1)l <cstddef> TIE

)
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EEDBIT. TOLDBHMEDREBICEN D, #RINEZ T OV II L TOEZ T
MATLET,

« X=2® Tong EDEID YT |

s BPR=2D TR —DEDHT] |

s U= TRERT I EGDHE] |

o |5 X=2® [lFortran I— ROIFUH LY |

32 EvbhERIZ 64 Evh - BE=—RTIAINTEIEET. 77U r—23 >0
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BERREDOMENRELELGS. 281 77—l TEBIZEENE N E
ER
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ERR P

long EDEIY HT
Timits.h BT A T T — - Aw¥— - Ty J)VTERINS long BIEKDRER
1. ROETRIELIIC. 2 Evbh - E—RE 64 Evh s E—RTIEELZDE

ER

#£5 32 Evbh-E—RBLUN 64 Ev - E—RICBITDEERDEHRR

PURUwY | EB— | 16 % 10 %

TE B R

LONG_MIN |32 E |-2%) 0x80000000L 2,147,483,648

(signed long @ | v k

F/IME) 64 E |-2%) 0x8000000000000000L |  9,223,372,036,854,775,808
vk

LONG_MAX |32 E [2'_1 0x7FFFFFFFL 1+2,147,483,647

(signed long @ | v k

HRAE) 64 E 201 Ox7FFFFFFFFFFFFFFFL |  +9,223,372,036,854,775,807
v bk

ULONG_MAX |32 E |2%-] O0xFFFFFFFFUL +4,294,967,295

(unsigned long | k

DEKAE) 64 E 2021 OxFFFFFFFFFFFFFFFFUL | +18,446,744,073,709,551,615
v b

WIZED, ROLSRBERNECET,

+ double Z%%IT long HZE DY TB &, EHMIENLODNDZENHDET,

e long ZRUICERMEZHOLTHE, PHILABWERNECSZZENHDET, Z
DOEIZDONTIE, BAR=2D lNong ZEANOEBMEOEID YU TY [CIHITFEL
<L ET,

s long fEZEw R T7hT2E, BR=TD MNong IEDE Y b+ 27 b [T
&9, ENETNPOFERICIEDET,

o INT int & long AP TICHERAT S &, EEH, FUEH, KA. 5]
BEIZELREDOHIETREERD S BICRABNTON., BENFEENDL &R
<. BHEFOYOET, BEOT TN, £REZTOMOFH LW REZH<
ZEMHVET, INSDOEIEIT. NI - ARXREEEZD5560H0F
3—0

HDOEEICEID LT, BEKICEINS EEIC long ENA—N—T70—T 5
Bl LFZTOBENRHD XTI,
o BRI AEIF v Z M X TRIZETE L, BEROS BICRIAHRINDS Z E D7

XIITT 3%,

o long BZEZIFMTBENRERTEEN TR TEYICTO MY A eI Tnwb &%
BT %,

e long BI/NT A= —INEINDHEOBEEN, ZOBD/INT A —& —%ZIFf1F0]
BETHDZ EZMERT S,
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long ZEHADELREDEIY HT
C BEY C++ Tl EBOBRGEEHNIIRERNCHE > TITHONE TN, <D
O A5TE 16 EEREZIIY T4 v 7 AR LOERZE TRIORN] BHELT
BHL. 2 OBFERICEST, 2 Evh - ATALATIHFAIENTWS ERZ#EZ
LEZEFPTUVETET, ZOLIBKERMEIZ 64 EvE - E—FTI 64 E
v~ long BUCHLIR S ND 2 ENLND, TN TWOBHERD X S 75 S,
T, PHILABWHERENEC S ZENHDET,

e constant > UINT_MAX

e constant < INT_MIN

e constant > INT_MAX
BRTOTPHLBVEIRER OB Z N <D ROKITRLET,
6. long ZUZEID B TENDERD, BRTOTFH LR WL

long 10 4T 5N 5K | D 2 EvEL-E— [64 Evb-E—F
K

-2,147,483,649 INT_MIN-1 +2,147,483,647 -2,147,483,649
+2,147,483,648 INT_MAX+1 -2,147,483,648 +2,147,483,648
+4,294,967,726 UINT_MAX+1 0 +4,294,967,296

OxFFFFFFFF UINT_MAX -1 +4,294,967,295
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0xFFFFFFFFFFFFFFFE ULONG_MAX -1 -1

T4 w7 ADRVWERTIE, BAHNENIRDZIENHDET. TOHA.
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HZEMNEBEZLNET, HlzIE, 32 Ev b EB=RTIE 328170
4294967295 (UINT_MAX) DX D 72%f% unsigned long &L TANITHE, sizeof
Id 4 N1ThERLET, 64 Ev b+ E—RTld, ZOFRUCEEN signed long &
720, sizeof 1 8 NA FE2RL XTI, EMZEEARICEREET &, [FEROMENE
Z0ET,

ZOXOBMEZFERT 512, Y74 v A L (long HOEHDEH). UL
(unsigned long BIDEFDEE). LL (long long BDEE D E). £721d ULL
(unsigned long long BDERDELE) ZHHL T, 707 7 LADOMOEFFITHBITS
HOYTOPXOFRICEELHEZ D EBDONDERE TR THRMIZATLET,
EREDOBITIL, 42949672950 DX D ITEKIEICY T 4 w7 Az T2 &, a2 N1 5
—l&. 2 Evh-E—FFLIT 64 EVv - E—FT. ZOFEKZEHIT unsigned
int ERHMTDEDICRDET, ZNHOY T 4 v X 16 EEKICHEHAT S Z
EHTEET,

long fEDOEY b -7 bk
long fZEICEY R - T hLEBHA, 32 Ev b+ E—RE 64 Ev k- E—RT
RERDR D £, OFNE, UFOI—R - 2/ A2 h2HAL
T long MOEHTEY k- > T bEFEFTLIEBEOMEERLIEBDTT,

long 1=valuel<<l;
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K7 long EOE Y |k« 27 N DfER

119} YryRUwZ |1 Ev MEIOEY k- 27 FMEOMHE
B R2EYR-E—FK |64 Evh-E—F
Ox7FFFFFFFL| INT_MAX OxFFFFFFFE 0x00000000FFFFFFFE
0x80000000L|  INT_MIN 0x00000000 0x0000000100000000
OXFFFFFFFFL | UINT_MAX OXFFFFFFFE 0x00000001 FFFFFFFE

32 Ev b« £—=RTIX. OXFFFFFFFE ARV ET. 64 Ev k « £ R TII,
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RAVH—DEYHT
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2o TAUTES T, ROLDFEENHET,
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1. BA =Tl < int ERIN. UFOHNTRTEIIT, HRELTED
LHRA A =FYDETENET,

FREO XD BMEZ BT 5720121, ROKDITLET,

o AJRERGEILEY AN Y Y — Ty ANV EHEHL T, A ¥ —ZRTITRXTD
e 7o sy 1 7d %,

o B (RA > —F71F int) MO L TET /NI A—F—DRIN, OHEINS
B TrHINATE—-KTHELDITT 5,

s RA Y —EBPAE L TURTZY T r—2a 2T, 32 Ev b - E-RT
H, 64 EvE-E—RFRTH, long BFE/=1T unsigned long BZfEHT 5,

o BERRMER T A2 EHE Ay -2 A - Ty A IIVTHRIGT 5720
IZ. -qwarn64 47 a > EMHHAT S,

e T—IESDYE
WH, BiEARE, 32 Evh-E—R&E 64 Ev b - BE—ROWAT. mBEEITNL
BADODEINTVEIAN—ICAEDOE TRESDEINET, Z7ZL. 64 EV KT
13 long BERA 2 —DHA XBLOMEBSHOENED L7720, HERORS
BIRAN—DMNEGDEBEDLDAREENH D, TOHEIL. BEERZTOHDOD
MEGOEICHEENELC ET,

BA 2 —F7213 long BESOMERIT, 2 Ev - 77 Ur—2ak 64 B
whe7TVr—2a THHATEZZEIETEER A, Tong BE int BAE2ILHT
BN, HEWERA >F—% int BUICA—N—L AT DRI, MEEGDOEEZE
HILHIEMTEET, @EIE. ROEMBZDDZR TR TORERITDONT,
MEGODE EY A XOKERRZFRRNDLENH D £,

HHIE—RTIT7AINICEZIAENZEET L. MOT—RTELLHAIS
ZEIITEE R, MOSEEDT = HIT B RIEOENENE T,
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FEEICEL DT TV r— a2, C & C++ & Fortran ZHFHL T, BEWEIE
CHiL7ZD, 7y z2HALEZOLTWET, TOXH T TUr—2 3 > TF
— DY A AR EEET 55, BRFRTIL, Fortran ¥ RTr5L0D C ©
C++ A RTIT O ADHETT, RDOEKIL. C BXY C++ DR EZNITHET S
Fortran QM 7%, £— RHNITIRL7ZHDTT,

£8. C/C++ & Fortran DFEIZEDT—45H

C/C++ DM Fortran DY

32 Evh 64 Ev I
signed int INTEGER INTEGER
signed long INTEGER INTEGER*8
unsigned long LOGICAL LOGICAL*8
pointer INTEGER INTEGER*8

integer POINTER (8 /N1 I+)

PBeT e

[ R—=>0 15 2 & XL C/C++ @ Fortran TOEH I |
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XL C/C++ %ffi> T FORTRAN TEMNNZEEKE., 21— —0D C BLL C++ 7
07 I AMGIENHT ZENTEEY, 20t ra>Tid, FilOEBANT

FORTRAN I— RZIENHT /20707 53 27 EOFEERHEEZ WS DML
TWET,

:

s BR=20 THIRT 27—~ |

s PR=VD IXFEBLVELRT—H |

e OR=20 TRIEIFOH L, BEIO/NTA—F—5ZJEL] |

e [UR=D0 TERER T >4 —1 |

e U R=V@ Y >T)y - TO7 T L Fortran ZFFOHT C/C++d | 13,
FORTRAN B 7). —F > #IEONHT C 707 T LOFZRIEL TWET,

SEOMEERMEICOWTEELLIE. XL Fortran 5> —2 - U7 7L >ZX] O
FBINDJ (Fortran 2003) BX W O3 —Y v —OHEEHI 22 L T 72X
t/)o

P e v

[5 X—=2® TFortran I— KOO L J |
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Fortran 20 5IEONH U nJREZR C++ BEEUI. BRTO~ > V) 7 %8 T 5729,
extern "C" ZHFHL TESTH2LENH D E T, 7L <L, Fortran FiE{bB LN
075327« i1 KT, Fortran & C/C++ I— ROERICETSA T a &
HAIZSRL T /Z3 0,

Fortran CTEMNNZBEKZIFOHT C I—FRBENN C++ I—REHELELEWZ,

NS DEFEICHED T EMBETT,

e ID ELTRXFEMHATDZ &8T5, T 74J)L MT XL Fortran 137858 1D
Z2/INLFIZLUETA, FORTRAN I 2 /81 T — 34D £ i 2 KI/INSCFITHTT
AT AEDICRETHIEMTEET,

« ID ELTCE ID OfiHZ# %, XL Fortran @ ID TOHENLFDHEALIE
250" T9,
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ST HT— o

TEDOT—T L, C/C+ BXN Fortran THAHAJEE/ T — RN R Z R L TWE

3_0
ER
Iy,

C IZHDNDMMOT—HENZIZ, Fortran [CEMZELNTNWHOMNH D £
SHEENEOCHLEZES 7OV I 727D EFE,. N2 ibhnT<Z

#£9. C C++ BEL Fortran DT —% B DX i

C BXU C++
F— AR

Fortran 7 — 4 %I

ISO_C_BINDING E¥ a—)VOEHEDOEA} &

w NIA—=F —= DO
bool (C++) Bool |LOGICAL(1) LOGICAL(C_BOOL)
©
char CHARACTER CHARACTER(C_CHAR)
signed char INTEGER*1 INTEGER(C_SIGNED_CHAR)
unsigned char LOGICAL*1 i A A
signed short int INTEGER*2 INTEGER(C_SHORT)
unsigned short int | LOGICAL*2 HA S
int INTEGER*4 INTEGER(C_INT)
unsigned int LOGICAL*4 STl P4

signed long int INTEGER*4 (with -q32) |INTEGER(C_LONG)
INTEGER*8 (with -q64)

unsigned long int | LOGICAL*4 (with -q32) |7k
INTEGER*8 (with -q64)

signed long long |INTEGER*8 INTEGER(C_LONG_LONG)

nt

unsigned long LOGICAL*8 A

long int

size_t INTEGER*4 (with -q32) |INTEGER(C_SIZE_T)
INTEGER*8 (with -q64)

intptr_t INTEGER*4 (with -q32) |[INTEGER(C_INTPTR_T)
INTEGER*8 (with -q64)

intmax_t INTEGER*8 INTEGER(C_INTMAX_T)

int8_t INTEGER*1 INTEGER(C_INTS_T)

intl6_t INTEGER*2 INTEGER(C_INT16_T)

int32_t INTEGER*4 INTEGER(C_INT32_T)

int64_t INTEGER*8 INTEGER(C_INT64_T)

int_least8_t INTEGER*1 INTEGER(C_INT_LEASTS8_T )

int_least16_t INTEGER*2 INTEGER(C_INT_LEAST16_T)

int_least32_t INTEGER*4 INTEGER(C_INT_LEAST32_T)

int_least64_t INTEGER*8 INTEGER(C_INT_LEAST64_T)

int_fast8_t INTEGER F7ziZ INTEGER(C_INT_FASTS8_T)
INTEGER*4

int_fast16_t INTEGER*4 INTEGER(C_INT_FAST16_T)

int_fast32_t INTEGER*4 INTEGER(C_INT_FAST32_T)
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#9. C, C++ BE Fortran HDOT—ZHIDIHE (4 )

C BXU C++ Fortran 7 — %%

TR ISO_C_BINDING ¥ 2 — )V OO &
Ly INTGA—F—ZREDOM

int_fast64_t INTEGER*8 INTEGER(C_INT_FAST64_T)

float REAL F7-213 REAL*4 REAL(C_FLOAT)

double REAL*8 £7z13 REAL(C_DOUBLE)
DOUBLE PRECISION

long double REAL*8 /=13 REAL(C_LONG_DOUBLE )
DOUBLE PRECISION

float _Complex COMPLEX*8 F7ziZ COMPLEX(C_FLOAT_COMPLEX)
COMPLEX(4)

double _Complex |COMPLEX*16 F7z13 COMPLEX(C_DOUBLE_COMPLEX)
COMPLEX(8)

long double COMPLEX*32 7213 COMPLEX(C_LONG_DOUBLE_COMPLEX)

_Complex COMPLEX(16)

MR R34t | IRAESR i Ak

JEEEE

enumeration INTEGER*4 3t FH o4

char[n] CHARACTER*n it A¢

YA TNDOES | KL DELE (i) it i A4

Ry — &

7213 type []

BB ADRA > |BEUNT A—F— i A

9 —

Tk = AWREY AT it A

(-qalign=packed

DE)

(XL C/C++ T>2/NAF— - U757 L>X] OBHEEHR

1]
|—q1db1 128. —qlongdouble|

XEBLVEET—%

KED OFAE T — 4 BlE, C/C++ BEXN Fortran FITHIENH D FT, L. X

FRIVESGT— B3N AUE NN T,

e C XFARNY I ¥ XFETKYSNTWET, Fortran NTIE, TXRTDX
FAEBERZa O NAIFICRESNZESNHDET, WD TH Fortran N
Z R T5E BRI —F ICETESICE. AN B BOES 2R AT
LIEEROFIEEMAMLET, ZOEISIEKITZ C ITHRAMICES S N/RTHE7kR
DEFA, C I—RIF NULL 8 7T XFZEHEEL TWERA. a7z, £
FEESINZEIZ0NOHFS0LENHDFET,
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e n TLVAZRD C/C++ BEHDHREENL 0...n-1 EWHERXITHRDETN, n T
A2 R® Fortran FEFNIDRGNE, @ 1...n EWHBRITRDET, £k,
Fortran (&1 —Y—fFEDEREZTR— ML ETITD, C/C++ TP R—FLEE A,

o CIFEFNT L A2 hZfTEEIEM (RCITHNORSNI T L A2 MIFEEZEDO A€
— O —a>EhHs) THRELET, Fortran [FEFITL A > NZEFIED
UL E ICHB AL (R CHINOESI T L A > MIBEEO A 'Y — - O —2
a>EEDD) TRELET. IZid. TC D A[31[2] BLY Fortran N
D ABR) K> TEFINE 2 R OREHE] DIRENTNET,

£ 10. 2 XSO N L—2

ZRL—Y - 2zw k C BXU C++ TL AV M P;’f;nyl‘%
R AEAL A[0][0] A(1,1)
A[O][1] AQ2,1)
A[1][0] AB,1)
A[1[1] A(1,2)
A[2][0] AQ2,2)
L A[2][1] AG3.2)

o —HREYIC, ZRITOBINZDONT, I—HF—=DEHDOITL A2 h & AT —HIZ
WRSNZNEFTY ART S E, fTEIE (row-major) TlIAu ORISR miE
IZZE(E L. B (column-major) TIEEuDIFENH > EHEHICEILTH KD
RIBIZIRDET,

BHEUOH L. BLXUNSTA—9—F|EEL
BE%Z. C/C++ BE W Fortran Dl THLWE T O M A AMbINizidnidzs
DEHFA

C Tid. T74I)ET, IXRTOBEBHEIRIIMEICEIE2ZFELTHD., HOAHIN
EREIIEIEEINMEOIE—2ZITRD £9, Fortran Tld, 774 J)V T,
SIEIISIRICE B ZTELTHD ., HOH S NZEKIIGIEESINEOT RLA
Z% T £, Fortran %VAL fAAABE, X/zid VALUE Jg&MEZ2 > THEIZ
EBZFELETHIENTEET ., F#FL L. XL Fortran 2>7—2 1) 77
L2 2BRLTLZ3N,

ZHRICE DO L (Fortran DA OHFEIINTA—F—DF7 RLANRL VA
—ANTEINET, ZRICK> TNNTA—F—ZETHEG., 1T —H—/ Fortran T
EONZTOT I LEFOHT. C £7213 C++ BAKEE E, TXRTOFEITR
A2 —, FRET RVABERTZEZREDAN I —TRITFNUIRDER A,

BIREZIIN—F T 3 55EMITF N LITDOWTH L LI, XL Fortran i
kBl 7ars=3>07 1K) © [EEEFRHLI 22 LT /Z3 0N,
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BAEARA >4 —
BEORA > —1d. TOEREEDT RLATHDT—FHTI, Fortran Tl
EXTERNAL A7 — kA > MAIZHNHIGIED B A >4 —T7 . Fortran 2003
FEHMELIR% T, C_FUNPTR %@ Fortran ZEUIBIEAR A > & — EAHEBIERIEET
9, BAKERA A= MOHL XDy =7y b, FEEXOEFKOLSIC, O
CTFARTHR—RFEINTWET,

7)) - FO5 S5 A: Fortran ZU0HE T C/C++

DLROHNE, RSB TENMNZT OV T LABMAN, EOLSITHEINT 1
OOTOT T LADMERSNDEMHHL TWET, £z, 5IELTRRS T4
BlaEET/INT A= —N, C/C++ BXW Fortran ¥ 7)) —F U TZIFEL I NS
ZEETELET, HlCIE. KDY= - Ty A IDREENTNET,

« AT ITLDY—A + T 71 )b example.c
e Fortran @ add RO — A « 77 A J)b: add.f

AL TAT S HDI)—A + 771 ): example.c

#include <stdio.h>
extern double add(int *, double [], int *, double []);

}.

double arl[4]={1.0, 2.0, 3.0, ;
= 6.0, 7.0 s

4.0
double ar2[4]={5.0, , , 8.0
main()
{
int x, y;
double z;

X
y

3;
3;

z = add(&x, arl, &y, ar2); /* Call Fortran add routine =/
/* Note: Fortran indexes arrays 1..n */
/* C indexes arrays 0..(n-1) */

printf("The sum of %1.0f and %1.0f is %2.0f ¥n",
arl[x-1], ar2[y-1], z);

Fortran @ add BIE(DV—A « 771 )l: add.h

REAL*8 FUNCTION ADD (A, B, C, D)
REAL*8 B,D

INTEGER*4 A,C

DIMENSION B(4), D(4)

ADD = B(A) + D(C)

RETURN

END

KROEDIT, A7 5 ABXN Fortran @ add B DY —A - 77 ()%
INMIVLET,

x1c -c example.c
x1f -c add.f

AN« AT TMEDOF T b T7A)vE) 7 LT, EITRIET 7
1) add Z{ERL ET,

%5 2 # XL C/C++ @ Fortran TOMA 11



x1c -0 add example.o add.o

NAF ) —ZETLET,
./add

HNIRDEHITHRD FT,
The sum of 3 and 7 is 10

12 XL c/C++: LB LATO S0 - HAR



£ 3 E F-InfESDYE

XL C/C++ Tl % DEE. REKDAN—, EEGHEREEK, BRI X1
BA2EROEL NN TT—INEGOREEZEETHZODIEIERANALE
HELTWET, 2277y b7+ —LMT, £LE 32 Ev k- E—RE o4
Ev b E-RETY U r—2a  OBEZITOEEIE. TNTNORETHEM
TELHMEADODEOREDENEZEL T, T—FDOWHESL/NNT+—< > ZDKT
ZH<EDICLTLES N, FITRY MV OSSR MBSO EEGNH
D, ZIUHES TOWRWERS EREREET DI END D FT . FEL <. AltiVec
Technology Programming Interface Manual ZZH L T<7Z3I W

XL C/C++ 1&. T—HOMEGOEZIETT 2720 DMEGHET— REMESD
TEMTERELET. FMERINLT T T a P 2HEETHI LK. i
BEOEE-R2/M>T, 32 /NAIIVEN (R@BI 2 A VoS T 2 a
2) DT =IMOTRTICT I 4 b THEGDEERET LI ENTEEXT,

MEGODEIHEHTRENS MRZERICIEET 52 EICXD, MEGD BT
Zfio T, A2 AIVEANOREDEREZET - MOMEGOEERET S
ZEMTEEXT,

[rESHDEE—ROMH) [T &ET Iy b 74 —LBXAET Ry 27
ETNTOIRTOT—HRIIHNTHT 74 ) EOMBEGOEE—R, 774V K
REELFELZODF—=N—F1 RT B0 ZENalfEly T4+ T a &7
T, TUTHEMER, £64K BXOEY - T4 =L ROMBEBEDEE—R
OHANZ EITDOWTHBL £,

[17 X=> 0 ThirEG O EMTOMEHE [TIE. HEOEKRESDODICHRIEER
B> TWAMBEDODEE—RE2F—N—51 RTHEDD, V—A + I—RHNT
FERHAREREHEORE Y. 777~ BXOBBMHIIOWTHHLET, S5, O
AL - TR ATHESDOET— R EEMTOELNEN 2 PE 3 5 Al S HE it
LTWET,

(XL C/C++ T>2/NAF— - U757 L>X] OBHEEHR

P38 A4 5B R

4]
| [ AltiVec Technology Programming Interface Manual] . http://|
[www freescale.com/files/32bit/doc/ref_manual/ALTIVECPIM.pdf 75 A T n]fg|

HIESbEE— RDOEH

XL C/C++ MY R—hrT28L4DT—F8NI, o7 v T74x—LEEDT 745V b
MEGODEE— RIS T, N1 MERICH> T ESGDESINET, Linux T
1. 774 hOfrEEDEE— R linuxppe TT,
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I—H =3 FROVnTNLDEMAZEFAL T, T 74V NOMESDODEE—RZ
BETHIEMNTEET,

o AXNNAI - TOBAT, B—FR3ERT7 7 1IIVNOTXRTOERKDIESD
BE—RZ2RET 5.

ZOHEEMEHT BT, 328 JUIFIZ, linuxppe 74 73> (F7#)b
) 7213 bit_packed Y747 a > EEHIT, ~qalign T/ T— - AT
a zERELET,

e V—A - O—FDOEIIa AT, IRTOERDONEGDEE—FZRET
%0

ZDHiEEMHEHAT 51213, linuxppe (T 7 4 )V M), bit_packed. reset D7 31
DY THTarlEbiz, V=X 77 AI)VNT #pragma align 71 L 7 T«
7 %7213 #pragma options align 7« L VT4 TEHRELET., T4 LT T+«
T BOT 4 LI T4 THEBIT A E T, £33 M IVEALOKD D £
T, ZDOT 4 LI T4 TUBODIRNTOEKTHYMEGOEE - RELEL
£7.

ARRMEEDEE— RO& 41T ICERFAT, TRTOTF—IHDOAN S
—ZRICONTHBEDOEMEE L TN MREREELET. 32 Ev b - E—Re&
64 Ev b - T—RIELWDHDHAEL. NS HRENET, 2. REGRORY
(ANT—=) DAZIN=ERIFEDA L N—DENGENNH D EX1T, ThE5HRIN
£7.

F11. WESDEDRE (HIZ/N1 MLTRIND)

PrE A HEOHRE
F— A1 A=Y linuxppe bit_packed
_Bool (C). bool (C++) 1 1 1
char, signed char. unsigned char 1 1 1
wchar_t 32 Ewv bk + E— 1) 2 2 1
wchar_t (64 Ev k + E—F) 4 4 1
int. unsigned int 4 4 1
short int. unsigned short int 2 2 1
long int. unsigned long int 32 Ev k- E—F) |4 4 1
long int, unsigned long int (64 Ev bk + E—FK) |8 8 1
long long 8 8 1
float 4 4 1
double 8 8 1
long double 8 8 1
long double with -qldbl128 16 16 1
pointer 32 Ew k « E—FK) 4 4 1
pointer (64 Ew  + E—F) 8 8 1
vector types 16 16 1
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HDTIT N T —AEDT TV r—2 3 > TTF—YE2ERL, TOT—FZHD
T NI —LAEOT T =3 U THARDEEL, EBRELTIRTOY
T RT3 —LETEHEMT—FIESGDEELS, bit_packed T— KD % #E5E
bi—a—o

TE:

« Ev b Ny UHBEERNORY MU, TOMEBMESDEOZOIZEMOUL
Bz LIZWRDIEL KMEEDE SIVRWATREENH D £7,

s E—THODYTANL—VFRIFRA F—EREERBEL TR MUZT 7R
T5E, XY MVOMEEODE THEENFEET L REENH 0 £T, flZE.
double _align(16) my array[1000] (X 16 /N hTHEGHEINE T A,
my_array[1] 1 ZZNEEA. my_array[i] OMEGDOEHET. i OEICL-T
WEDET,

[ MEAHROMESDEL [T, £ER2AOMEGDEOHAZFTHAL T, £EHEK
LAT7 I hOEFAZRHELTHET, [6 =20 TEY b« 74 —)L ROMESD]
[t [Cid. ZomoBRAIE, Ev k- 74 =)L ROMAEMEEDEICET 2%
BEHEIZDWTHHAL, Ev b - Ny INMESOEOHZEZRLET,

XL C/C++ J2/NA Z— 177 L >X] OBHER

B Faied

1]
|—qldb1128‘ -glongdouble|

B Fpragmaopion
EaGOUES DY

(4 X=2DF 1] ((BX=20 MESGDEE—ROMHI ) KE&ENLT—%

. AN T =&, BEE, AR, 7T ABEOEREERD A 2 N—OERITHE

ASNET. FidOHUNESGERER, Thbbidbk, HAK. £2E37720

SERICH U THEAINET BT EE LRV,

¢« TRTCOMBADEE—RT, £EEOT A X 13, TOMBEADBEOHEED S
5, BEERKDOITRTOAIN—ZEAETHILEDOTE2R/NDERERS,

. ZQEEKITTA X 0 N1 RDBEIDETENTND, DD, 2 D
DELEADEENELCTY RLAZFEDLENRH D ET,

. ZOESKIITA X 1 NA IPREDETENTND, BT —4 « A
ON—E. MEADE. FRIFESEOY A LTS mnWZ EiIcEELTL
230, LEN-ST, B—0¥T—% « ACN—DRE2EORERETITY 5
YA Z 1 N1 MY E£ET,

s ITRTOMEROEE—RT, £HEROMEGDOEIL. TONTNHD A 2 /)N—
DEKDMNEEDODEMEESE LW, Ny I7MEGDODEE— RZ2H415t& LT, natural
MBEGOENZTOEEGERDMNEBEGDOEL D /NI VWA N—DEAEIT. 22D)N1 b
THDIAENET,

s MEGDODEINAIELGKIIFXANTBEIENTE, XA MINEHlr DESERIC
BWHTEAMBEEGDOEHRANT., XA NINEEEGROEERICENITEZ>TNS
MEGODEE—RICL->TRES,

[.
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T

. C++ T2 T3, EEAERY T AFRIIMABREREZED 7 T AR L
T &7 4=V REERTDHZENHDET, ZNHOROF TP b
13, EBEERICHTZ2WEDOR Y B TITHEML I WAREMER S D £ 7,

o BAEKDOMBEDOEIE., TRTOIAUNAIINHEMTHEUIZE > TWARBENBH D
F9. HIZE, EEROEENANY T — - T7AIIZHD., ZDANY T —- Ty
A% 2 DO DAL ISAIVELLIZA > 7 ) —RT28E, WO /81 )
B CTRIUCMESDODET—RZ2RIRL £,

Ev bk 74—V REEDESGHROMESDERNICONTE, [TEY - 71—
PV RofrEGOEI JESRL TEI N,

Evbh-Z14—-)VFOlIEEDHE
Ev k74— )VRZESTHRICHEATEST—48IL, _Bool (C).

ST bool (C++), char, signed char, unsigned char, short. unsigned sho
N 1'ntg ungﬁgned 1nt‘g1ong\ unsignedg1ong\ ST long 10%9‘ f}:l&

unsigned Tong TongiEmE <9J. Ev k- 74—l FOEGDEIL Tk
KA TBREARA) - E—F 32 Ev hFEiT 64 Ev ) ITk>THERD
ij‘o

Evbh:74—)VROESIZ. TOEAY A TOEIEZBADZ LT TE
FR A, JEEE—RTIE, Ev bk 74—V RIZHL T sizeof AT ZHEHTS
TEMTEET, Evb 74—V RED sizeof HETIZEAY 1 TOH A L%

RLET,

Evy bk T4V ROEIE, TOEAYAS TOEIZBLATHONENE
BAN, FKDOEY MET7 40—V ROWDAAITHEH N, EIFEBRICTIIHRE SN
T, I

L. Ev b 74—V REgOEEROMESDOEHANL. AR MIEGDE
E—RICE->TRAZDET, ZORANTOWTIE, UFTHAL XTI,

Linux PowerPC® fiiE&bH DA

s Evbh-T74—VRIE Evybh--T—=IVR-a27F—05EDLTENE
T, Z0ATF—OHA X, EESNZEY N 74— IV ROBIZ L > Tk
EINET, HlZE, char Ev b7 —I)VRIEZ 8 Ev ka7 F—% i
L.int Evbh-T74—=)VRE 3R Evbh-a7F—Z2FHTEZENSZED
IZRDET, a7+ —F, TOEY R T4 =)V RZNETELTHDORES
N NERB0ERAL,. EVv - 70—V REEKROD > TF—MTHEIL TH
AdT5ZEIITEER A,

e AT F—ld, TOa T F—OROBEAER LTHIGSN2HDEL T, £E
HENTHEGDEINET. Ev b - 70—V RIE, 327 —0OAERNSE
DHBTENSDEEED EFHA.

c RE0DEY b T IV RREBERORIDA L N-TH2HHE. TOES
HROMEGORICEEEZ 525 L1372, RDT—H « AUN—=TH—=N\—F
wTEINET, B 0 DEY &« 74—V EREBEROEA DA 2 IN—T2 i
Bld. TORKESHICE > TREDZROMEBEEOERAE THOAAZITNE
TN, ZTOEGROMNEGDOREICIIZEZ S A EHE A,
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« BHIOIBWVWEY b - T4 =)V R EEROMESDEICITHELZRITL £
/lJO

Evb-NysfiE&bHEDHRA

s Evbh-T74—VRIE 1 N1 MNTHEEGDEIN, 774 RTIEEY K- T4
— )V REOHDIAAIL L TN 7 EINET,

s RT 0 DEY L T4—=IVRRHBE, RDAIN—IF. RDOINA NERNSH
BLET, B 0 DEY b« 74—V RPRTTIINA MEFRICHHEEIL. KD
AN—IZZDERANSHEKBLET, Ev b 70—V RIE<IEEY N - T4
— VR« AUN=E, RONA MEFRITEEDELET,

Evb-NysfiESbEnsd

#pragma options align=bit_packed

struct {
int a : 8;
int b : 10;
int ¢ : 12;
int d : 4;
int e : 3;
int : 0;
int f : 1;
char g;
}A;

pragma options align=reset

ADYAZXILTNAKTT, A DNESDEIZ 1 N FTT., ADLALTTMNT
RKDEDIZIZDET,

AUN—% NAh-FT7EY b Evbk-F7ty b
a 0 0
b 1 0
c 2 2
d 3 6
e 4 2
f 5 0
g 6 0

ESDEEMHFOERE

XL C/C++ 3 F/z, MEADOEBMiTZRML I, JIUTRD - —1L, flx
DEBEIZZEEGERDA L N—DEZFPERD L NIVT, MEGOEZE S 5ITHIN
LA hO—=)VLTEITTAHIENTELLOITARDET, REINHEMTITIX
ROHDNH D ET,
#pragma pack(...)
BT TIr—ar,

T4 LI T4 TOBERICHRS EEGEROEE (@EFEL ).
PR, BEHMROEEERDAN—ITHL T, RROMEGHOEE L TRED/NA

%38 F-yoEaby 17



FGEFRELET, £/, 1 DOEY M T4 =)V R TFH—ERED
OATBHIEEHRLET, BIRSNIZEEEKROENZAEEDEE DK
WZHEHLTWETD,

AN,
-qpack_semantic=ibm NAZNRGEIL (XL C/C++ TWET 74V M), 1. 2,
4. 8. 16. nopack. pop. BLUVZED/NMEINTT, EO/NEMZMHEHTSZ
EIZiX. nopack E[R—DHERENYH D £9, -qpack_semantic=gnu 73H )78
BEE (gxle BEW gxle++ =T 4 U T4 —Z2EHT2HBEITET 7+
). [push,]1. [push,]2. [push,]4. [push,]8. [push,]16. pop. BXUZEDHE
MTY,

__attribute__((aligned(n)))

By TV r—a,
1 DOEHENE L TH—OEEEK (&K EL0). IabbiEgR, LA
R, LBV I AICEASINET, ERIFESEKROME L DA 2 IN—IZHEH S
nEd, 01 50 MEhe LT, 2OMELTESEINTVDTRTOSE
acEmENET, B ot typedef ESICHMASNEHAIZ. TOM
DITXRTDA P AY > AIHEHINET,

MR, HEE SRR (R BEER) OR/NOMEGDEEE U TREDN
1 MEZERELXRT, —RITERS NI2E2ROFRALE SO EEO M
AL TWET,

A hizd,
nitd, 2 DIEOREL, FIE NIL THDHZ EWE, NIL 13,
__attribute_ ((aligned())) E7zid _ attribute_ ((aligned)) &L THg
ETEET, ZHUT. RRVATAMIEGDE (TXXTO UNIX 7Iv b
TH—ALT 16 N1 b)) ZIEETHDEFRLCTT,

__attribute__((packed))

iy I r—a,
1 DOEFENEE U THMARER., ERIZESKROMEL DA I)N—, T7b

BREEA, 2y o2 DicEmansd. 1 DOMBEE LT, 208
ELTEEENTVEIITXRTOEGEDTRNTOAN—IZHEHAINET,

B, BIRINAZE EE #E) ORMIEGOEHEZ, BHNRTH D]
REABREOR/MIEBEGOREME. 3/2b5 1 N1 hOEKE 1 EvhDEY
e 74—V RICEALET,

align(n)

MR, FHEONA MUTHERT 2. 2RELIIESROR/NDIE GO EEZRE
LET, FEZOEENMEHAL TWSE AN —VREBEEZDEMICHELT Z &
HEHDET, BIRINZZ2EOEZ MBSO EOBEINCHERL TWE
ER

By TV r—a,

EEEROMELZ DA N—TIF7R<, BERTHRWED, BN (X2
TR 258, FRI3eRRESHRIGERL £,

PEE bAY
n i3, ED 2 OXREHTRITFNTRD EFH A, XL C/C++ TiE. AT A
DERANEZBADEEEETSHIEDHTEET,
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TE:

1.

HEDIAIRTRUYSNEZEHY A NN TEETNES OEHICENN TS
B, TNRESNOITXRTOERICGER SNE T, IbARTNE. TOEATOZE
BOAMTHEHAINET,

struct DESHNOEMITOBEE HICX-> TIIMOERICHEMN TS ENAJET
HO, LENS>TEDHD §XT OA LAY AZHEAINET, £LI1ZEFD
BOBE—~A AT D ADHKIEHINDZEHHVDET, FMICOVTIE, TXL
C/C++ 20— U777 L > ODHFEHEESRLTIIZI N,

XL c/C++ T 2/N1 F— - U7 7L 2>X] OB

T -
= [qpack_semantid
(XL C/C++ 27—« U7 7L >X] OBEIEHR

® Rigned WRTE (BM )

|packed HIETE (IBM LK)

B i R M T
FEFE (BM T
& igned Z0RTE 1BV )

& backed ZH0RTE (BM )
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£ 4 E FHMEEEOLE

DITOHTIE, ZRIEHR. BEOROBESRHE, BXARra N1 F—--F T a >
AL CHFINOSEAEZ2EMT GG ICHERE I ND FIEIC DWW TIRRET,

o [EFE/NEE T 4 —< v b

[ EimAEE QU] |

2 X—=2 0 Tag# 7 IEEE MO S DI /81 IV |
2 R=2 D IFE/NEGTER DI D BEAR S QUL |
R4 X—=2 D TiFE/NEFISE DU |

FHNEETA—Y b

XL C/C++ IFLATD 2 EFE/NIR T+ —~ v hEHYR—FLET,

0 BXW 10 5 107 O ER(LEIFE T, 10 #IETH 7 HiOKEZ
FD 32 By MBUKE ORI/ NEUR R

« 0 BEIW 107% ;ns 107" O EBYLHEF T, 10 #IETH 16 HTOEE
2D 64 By MEEEOFE/ NI

o EAEEMEDHEFANL<, 10 #ETH 32 HiTOKEZRFD 128 By MLRMEE
DIFEN/INEUREL

Tong double EI|Z. -qldbl128 > /81 TF— « F 7T a > OFEIC K > TII5HEE
FRILREEMERT I ENHLZDT, FELTSEI W, 7743 128 E
v b TY . BAETD I 2SIV EDQEHNED=HIZ, Tong double 7Y 64 Evw R TH
HIENDH HLEITIE. -qnoldbll128 ZFIHTE £,

(XL C/C++ TI>2/NAF— - U757 L>X] OBHEEHR

]
|—qldb1128‘ -qlongdouble]

FMEREOLE

A28 T—13T 7 5V BT avb*c DL D7 2 #EFH/NE S D, H—D IEEE
754 JEHIBORMEGGZERLET, 2T 2 GHL0D 1| MENEEHTH S
ZEMWN 1 DOBEMHTYT, RELMBEOMOBEEIZIZINONRNI E &, XDEWE
EOFRERMGESNDARENENHZMNETT, LAL, BENREZoEERE, o
RETIIBRRSTEHEENMESND ZEITRBZA[EERH D, xryxry OIS
BWEENHODET, ZOMEZRT S0, -qfloat=nomaf + 7' a3 > ZfHHL T
FESAFOEREMIET S ENTEET,

(XL C/C++ A>/N1 55—+« U7 7L > ORISR
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E# 75 |EEE #EHLDHD A NA I

XL C/C++ 137 7 # )V M T, IEEE fEEIZDOVWT, TOTRTTIIRWAKRELS OB

HNZHES TWET, -gnostrict 47> a > TaA2NAMIVTBHE. ZNNT 74

N ChGELL X)L -03 BLETH B E, W< DMOD IEEE FE/NURHANCGERK T %

LB, NI+ =X ABMELEIN IOV T LDEMSITHELFT,

D@ EEET % EFKRHC IBEE EICREICHEILL 72 O > X1 IV 2 FETT 2121

UFoATa RALET,

s -gfloat=nomaf 1 /81 F— AT a  EFHLET,

o ETRHCT OV T LNNOE— RELHE T H5E1E. -qfloat=rrm F 7 3 > Z&f#
ALET,

o T FFIITOT I L A—RIZTTFILERX NaN fl (NaNS) W& FHTW
HEEE. LTOA Ty a s oflatbEondhhzdgilxd. 7L
770 NaN [3##1E NaN SRV ET, 707 I AFEET -2 ITHRIICO
—T 4 2T B F£d -qinitauto TN T— - F T a EFoTENS
AERRT DB H D ET . )

— -gfloat=nans 7' a > BXW -gstrict=nans + 7> 3 >
— -gfloat=nans &+ 7> a > B LW -gstrict =7 a >

+ -03. -04. £/£1F -05 ZffioTaALNAINTDHEG, TORICEH S a >
-gstrict ZAIAALTLZI WV, ~gstrict Y747 a > &2FHL T, Kk 7 0
TILTFEITIND DT AT H— A= a ORI NV & fHET 2 ENT
EET,

P e A5

o X—> o MEEREL) |

XL C/C++ T2NA F— - U7 7L 2] OBERH

RN EROIRYBEHENDHDIE

A2NAT—3T 74NV BT, EBEAXRT D RICEEGT 2 KEn0#EEZDa >

NANFOFERTHESMA LT, TOUMIT, EBITDEAELIFEINET, K

b, E£7213 -qnostrict &7 a > EMESHEIT, BINOHT D EADEENHEET S

AR D D £T . O 2 NNAIVRF DR E/NERERIETHI 0 BA M T O N R R,

W IIETRHIESNZBDO ERICHERTIT N, LFNOGEITR/RV XY,

o AUNANEOIDE— RNETHONDE—RERARDEE, T T4 KT
13, WADOHEEDBRBIEWEANDOALD TI N, 7OV T ANETRICEZ-
ERZBTH72DICNDE— REZEHETLEEIE. LFOWTNhO#HIEZIT>
TLZE N,
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- WY oy AT a EHEALT. aXNMIEOIDE— RB2ETHOE—
RE-HTHIIICEHEL TLEI N, FMRHHREFRICON T,
DAV EEGFROIDE— RO v T L V) #BBL T EIWN,

— -gfloat=nofold 47> a > &f>TaANAILTHZEICLD, HODEAZE
L ET,

o atbtc DEIBRITOVTIE, 3 2 /8 JVRHITER Y F 7213 21 I 34 2 47 0
F9, ETRFOFEIMEMFIIFHOIDZEZBEHLZNVIZENND ST, b
13 a IWMASNSRNITAD SNDEGEND S0, FEITRITESNEREITR
7B ATREMEMN B 0 £, Bizo R EZ BT DT FRRDOE DS SN OBIEEZfTN
i—g—‘o
— -gfloat=nomaf + 7> a > ZMEHLTIA/NAINTEHIEITLD., EINEdHS

O ZEIIEL £7,

— -gfloat=nofold 47> a>&ZfioTaA2/XAITHIELICLD, FrOEHZEHN
ibij—o

o HEOMEIZ, BEKA, NaN, FREFEOIRT7 ¥ —T0—0ndnhEiDE
9, & A, qfittrap A7 a CEBELTI/NAILL TS, a2 /51 )V
DEHZE > THHNOETRR LA ARTREE RV £9 ., ZOX DB DORivE %
BET 51213, -qfloat=nofold 7' a > ZFHL THDEAZMIEL £,

B 175 it

4 XR=2 D TiFE/NRFIIE DULEE |

XL C/C++ J2/NA Z— - U7 7L > X1 OBENH

AUNSMIVBEERTEHEORDE—FRDYF I

ANV EETRFICHER S NS T 74 )L OO E— R, mBEWNEEAD
HDTY ., 707 T LANEFRICHDE—-FEZLE T2 &, FE/MNUIGEHRIZO >
NANWFIZESNDHREDLUESBENH D XTI, LLFOFNIE Z2HBIL THEX
‘@_O

#include <float.h>
#include <fenv.h>
#include <stdio.h>

int main ()

{
volatile double one = 1.f, three = 3.f; /* volatiles are not folded */
double one_third;

one_third = 1. / 3.; /* folded */
printf ("1/3 with compile-time rounding = %.17f¥n", one_third);

fesetround (FE_TOWARDZERO) ;
one_third = one / three; /* not folded */

printf ("1/3 with execution-time rounding to zero = %.17f¥n", one_third);

fesetround (FE_TONEAREST);
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one_third = one / three; /* not folded x/

[

printf ("1/3 with execution-time rounding to nearest = %.17f¥n", one_third);

fesetround (FE_UPWARD);
one_third = one / three; /* not folded */

printf ("1/3 with execution-time rounding to +infinity = %.17f¥n", one_third);

fesetround (FE_DOWNWARD) ;
one_third = one / three; /* not folded */

printf ("1/3 with execution-time rounding to -infinity = %.17f¥n", one_third);

return 0;

}

FTIFINK AT a>Ta NI T5E, ZOaA—RIZLLTFOREZRL X
ER

1/3 with compile-time rounding = 0.33333333333333331

1/3 with execution-time rounding to zero = 0.33333333333333331

1/3 with execution-time rounding to nearest 0.33333333333333331
1/3 with execution-time rounding to +infinity = 0.33333333333333337
1/3 with execution-time rounding to -infinity = 0.33333333333333331

4 HHOFREITIOE—F2 TERIZHD] TIro72d0 T, 2281 IURHT T
HEAALD ] ZEH L T RO R S LU RS> TWET,  BEVNIUEGET
B IV 0 EAZIIET 572D -qfloat=nofold 7' 3 > &M L7z
WBEIE, sy NS T— - F T alE AN AIFEETROILDE—R
=BT 2HT7F T a METHERATHIEEHERLET., LELOFIT. -yp
(round-to-infinity) ZfffH L7z > /X1 )V OFHERERIT. BAIDFHHE T TFOL DI
o TNWET,

1/3 with compile-time rounding = 0.33333333333333337

—RAIZ, ALDE— R % +infinity F7213 -infinity ICEET S E1T. -gfloat=rrm
FTa blfTHIEEBEDLET.
(XL C/C++ >/ Z— 177 L > OBHEHR

B

FE/NE S G DR
T 74 M TIE, YOlcksbRiE. BERICKDRE A—N—T0—, 724 —
70—/ EORNsEEIL. ETRICIIEEINET, 2720, -qfittrap F 73
CEMAT AN, C TREARX L =T 2T - DATLAOBEEEFONET Z T,
NSO TORINERBTEET,

S5, @YY R—h - O—RZ27O7IAEBMTSE. FIARRELTHT
075 ADETERET T, FINOFRERERS ZEEDRREBEIET S ENTEE
3_0

UL, @z EORE/NEGEEHEIE, O 2 ST IVERTHIT D BAN S D O
THoID, ETRHCHETHEOD 2HMIECER . qfittrap 72 3
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. ETREORENESEFINE TR TR Ty T TELHLDITT BIC
3. -qfloat=nofold * 7> a > ZMHL T, I /NA IO D EAZTNTHMIET
5T EERFLTLSIEI N,

(XL C/C++ I>/NA 55— 17 7L >Z] OBEMEH
4]
o

5% 4 ' FE/MUIEREOLE 25
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$F£5FEC++ AVAMS VY —DEHR

> Ci+11

C++11 LARTIE. FUZ S ADERI AT 77 =128 T2 HEOH bz, BX[E
TIREFRIRE/R AT 1| TR I B ENTEETATLRE, ZOMEIZ. LA
TOXD BRI HETHRIRT D ENTEET,

ZEAVA NI —OMH:
FEIAC AT —HREEGHT S &, B E 1 Doa> A b
T —ICEPIRDIENTEL D, T0J T LD FMEB X ORSFA]
RMEEZEDDZENTEET, BEI A NI VY—IE AT b7
7AINDA—R « YA XEBET A XE2/NS<THDITENEET, 7L<
W[ TREIC AT 75— (C++11) O EBRLTLIZS N,

(XL C/C++ dA>2/NA 57—+ 1) 77 L >Z] OBHEH

FEAVARANSOH— (C++11) DfER

TE: IBM 1. C++11 (FEME(LETOIERRT C++0x) D—EfOMREEZ S R— L T E
T, IBM 1351 EHE. ZOBEEOHEELZHFERLVOELET L FETT. ZOSEL
NIV DFEEZ, IBM ICEDEEDERICHEDNTNET, HLW C++11 EHET A
T =D R—F2EDT, C++11 DT R TOHEEDFEEEE IBM NWETT5HE
TIE, VU —AZECERENETFI NS RSN D E T, IBM 1L, V—A, NA
FU— UAR2EQIAINAT— A2 =T —AZBNT, HLW C++11 H
HED IBM EEDIHU Y — A E O ZHFFT S 2 E2ilAa TR A

WX bd, ZEI AN 05— 5=y b O 75— 3Oa2 R
N H—EEUCA =T —A%RLET, XL C/C++ 720 —2 - U7
FL2ZA O MREICARTZH— (C++1DI ZBRLTLZ3 W0,

BEOANT VY 2R THE51E. LFTOEZHEEL TIEI N,

o RABELE, ERIEREEE, BXOTITA c AUN=NY—4 v k-2 AT
=X THEBENILEND XS5BT, ¥— vy b A AT Y — -
ATV RATF—2 a2 PF0HLTLZI N,

o ZOHEREN O D INA IV ERITENN T+ —F > AICEZSEEIT<DOIMNT
9, LML, AJRERBD,. BEIC ATV —DROVDICEEEFEOI AT
=TT I7H)V el EFRTAIEEHBELET., 1271 MbBlOToy
— Iy —MnizEitbiand, BEEFRNH L OA—/N—v RERBHEDHEA
DizD, ETHNT = AMEFT AT ENHD ET,

(XL C/C++ TI>2/NAF— - U757 L>X] OBHEEHR
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I§{£3 S ART 7 H— (C++11)
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£ 6EC+t+ 77— bOER

C++ TlE, 7> 7L —hr2EHAL TCROBEEHEBEOY h2EET5IENTEE
‘3_0

o VI (WERZEED)
- BA%
o T2 L—b T ADEHT—F « XA )N—

NMRETTV—b - AR 2 RERDHIR

7TV —2aNTE AT T L— DA 2 AY D AEEREIAERT S &
MTEEXT, TOHEOFIEIL, AU TH> THHELE>THTHONENEEA, &
FIERADNAINBEANOT > T L —b « A 2 A% 2 2T LU TR U518
HI 258G, BOEKEINEA DAY D ARTRIZEDET, INSONERT A
& AL 3 2RIV ETRRE T 0T T LADY A XDWERITDEND,
DAYy bdHHDEE A,

TERA DAY > A EROBBEICHUT 51213, EAMITROW DNDHEND
nET,

U > OItEEOU
BAEEITHEE Y 7 A IOV ZOHEMEL. 707 I L5002 1)V EIEE
XY —A » Ty AINVDOEBFEEEZ DT OELRIEHIZRSRNIEE
12, AINSWEEMERH D ET, FEAEDY 2 H—ITid. BASHDOERXD
=Ny AL a MEEndDEd, -qtemplateregistry E7z13
-qtempinc % flH91C -qtmplinst=always £7213 -qtmplinst=auto 7% {f Jf]
THE, BEA DAY AERD D N IVERIEBRN TONEE A

V—R + A— RTORRNA A > A ER Ol

FHRALDRTERI A VA Y D AERDEN: 7207 b - 77y AIIZEEN
b, MERA AT AERIEDA DAY D ADEBLUORBHDA > X
Y AERDBINE 0D keLd, V- - O—RERKELET, N
W AT 2ICIIROBIRNWHIETT, BrDT57> 7L —MNEZTER
SN, EOAAY CAERMER N, Hr2 DA A 2 AERIIH LT
BURIIA A D AR E EZTEZ T ARNENEH > TWDHENH 57z
DT,

HIRI A 2 AE 2V AERE S OEH: BIRIA 2 A8 > A ERRE
SHREEMEHTLE, T 7L — MERILEIT T DA 2 N— DGR 1 >
AY D AEREWNHTHZENTEET, ZOHEREIL. 7027877
AN DOBIET A ZZP DI HDITHEEET, £z, Miflsnizs >R
EBENHEEIA T TV —NTHRIHEINE L DI TWBES, £2IFTA
T o) =Y IRV OBINERZEFITRET D I ENTERNEE,
Z DOHEREIC K o THREMIZRFEITRIRE Y 7 A IV DY A XA T 555035 0
F9. LR BSR=20 THIRA > A5 > ZERE S O]
EBRLTIEI W,
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H: BEBROA A D AEREY — A - O— R THIEIT 5. £2IFHROA
ALY AEREF ZMHH TSI, -qtmplinst=none X7z
-gtmplinst=noinlines + 7> 3 > ZfHHL T, BHLABRWEEROA A5 >
AERDOFEZE < T EMMTEET,

AN T A VA D AEREHZL DA P —CRET DX 5HERT D
-qtemplateregistry 11> /51— - A7 a EFEHLET, 7> 7L —h
WL BME% DA A > AERICBET BIE®RN,. 7> 7 L—h - LIZARY
—IREINET, a1 T AT T L —hDA > AY > A%
CHIBTHWERT 2L DICERIND &, FHLITERTH2RODIC. Hf)
DATPx I N TryANIHDA A P AERERA > NLET, 2D
FHEIZOWTIE, B3 X=2 D T-gtemplateregistry =1 > /N\A T — « A7 3

[ o) oML £,

AUNA T, BRUEA VA VAT T L= AV —R T4 L

FU—ICRETEXOBRT S
-qtempinc I >/)8N1 T — AT a  EFHLET., T L —hERY
TANET T L—h A2 TVAYTF—=2a - Ty A IVOBEDFTED
HEDTHHHEL. 70T L — M TERSNEF#L DA DAY > AET > T
L=k A27)—R-T4 L7 MN)—IREINET, T2/81 T3,
WMUT>7TL—hDA ALY > AZF U THOERT S LD ICERSI N
HELHIICERTEIRODOICRELEN—Ya  2fHLET. 727
—he A=K -FT4 L7 N)—=IERSNZY—Z - T710IWT. U
20 ATy T T, TRTDOA VAY 2 AERMThN S £ THIRKIZO >
NANINET., ZOHEIOWTIE. BILX=20 l-gtempinc I > /NA1]
[Z— AT a> o] [CHMHLET,

H: COHEZ LHY— O—ROKIHEALTLIEEI N,

e

s -qtempinc 1> /8{ T — + F 7 3> & -qtemplateregistry 1> /81 T — «
a3, FERICIIERTEER .

 -qtemplateregistry (3. LA FOHEHIZEL D, -qtempine & 0D HENL AR F
KR
— -qtemplateregistry (3. -qtempinc KD H AU v K EWN,
— -qtemplateregistry Tl&. \Nw ¥ — « 77 A )V OEENLERN,

21 T3, LLFOFBEONWTNNNEIZ/RDE T, BROA A5 > XA/

HOO—REAKL£T,

 -qtmplinst=none F7=|3 -qtmplinst=noinlines % {# i J %,

+ -qtmplinst & -qnotemplateregistry ZflAGHOELEZEDT 74 IV N - BT HT
I a > -qtmplinst=auto Z# T %,

* -qtmplinst=auto & -qtempinc ZFHAEHHE, -qtempine ZfFHT 5K D ITHRKS
N> 77—k - V—AZMHHT 5,

. ZDAVAY D AERDOHRIA > A5 O AERESIE, BITOLHE
iz D £7,

(XL C/C++ 251 Z— U7 v L >X] QOB
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|—qtempinc (C++ DA

]
|—qtemplateregistry (C++ DH)

|—qtmplinst (C++ DA

-qtempinc AN 5— - F T 3> DER
-qtempinc ZHHT BHITIE, YT T —2a B ROLDITHERT 268 NH D £
KRR

TOTLV—NEEZ7AINT, VI -T2 7L—rEBET > 7L — NaHtE
F .h 2 TEST S,
TOTL—RESITEI. 1 DOT YT L—RERT 7 AIIVEEKRT D, ZO7T
7 PIVDOAFNE, 7> 7L —MNESE T 7 1)V OAHTER TR TA ¢ £/213
t. THDM. HDHWIE #pragma implementation 7« L 7 T ¢ 7 TIHET %40
ENHOET, VIR FT>T L= DBEE. A>T UATF—2ar Ty
ANPAN—BE EFNT—4 « AN—2EHR LTI, BT T L —rD
BE. A>TV AT—=var s Ty A IVEZORBEERL£T,

V—=ZA 707 INLT, lLxOT>TL—NEET 7 AIVITKH LT #include T

AL IT 4 TERET D,

(F 7 a) 3—RM -qtempinc I > /51 )& -qnotempine 2 > /51 )L D5

WHEATED I E2MRT D013, facDF7 7L —hEST7 7 1IVIT,

_TEMPINC__ X7 OMEHRINT Wal TEEFHIC. HRdTHT72 7L —

KeAT VA T—=al - Ty EHHAAD, (ZOX 7O, -qtempine

AN - FTazFEHTLE BEMICEREINET, ) 2975&,

ROELDIBHERNESNET,

— -gnotempinc Z{FEL TA/NAINTHE, 4T, T>TL—h A 2TUR
oTF—rar s TrAIVINEHRAENET,

- -qtempinc ZIFELTINAINTHE, a1 F7—&. 7> L —h-A
CTURAT—ar s Ty AIIVERBAAEREAL, TORDOIZ, T2
T—Id. BFEDA > AY > AERRINRINCBHEIT /> EEIC, T 7L —
KeATUAT—2a s Ty IVELFTNRELT T, EFD .c TH?S
Ty AN ERLET, ZNLEIL. FRICA 2 AY D AERDBHEIZRDE, O
ST T L= A=K T4 LI M)—IZREINTN
5aAE—ZfFHL £,

:

-qtempinc =72 a3, LAT— - 7TV r—2a ORIFERHLET,
-qtemplateregistry Z i L £9, Z#Ud. -qtempinc LD H AU v FRKEL,
V=R T7AINEEETLURENHD EE A, sFLIE. XL ¢/C++ T2/
A F— 17y L >X] @ [-gtemplateregistry (C++ DHA)] S T 7ZS
(/)o

(XL C/C++ A2/ F— 1) 77 L >Z] OBHEH
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|—qtempinc (C++ DA

]
|—qtemplateregistry (C++ DH)|

|—qtmplinst (C++ DA

]
|#pragma implementation (C++ D)

-gtempinc D {EAH
T 7L —hOEEEEBRVBIED T 7 1 IITHHELEIT, O 281 T —DREERI)
A DAY AL EE T 5 HEEZ L TFORITRLE T, ZOFIZIE. KDY —
AT ANVNEENTNWET,
s T L—FES771): a.h
s XMnT BT L —hEETy LIl a.t
s AATOTIT LD —A T 7A1)b: a.cpp

TY7V—REET7 74 a.h

struct IC {
virtual void myfunc() = 0;

}s

template <class T> struct C : public IC{
virtual void myfunc();

1
#ifndef _ TEMPINC__
#include "a.t"

#else

#pragma implementation("a.t")
#endif

FToTUV—PFRET7ALI: a.t

ZDT7 74N, main TOT T LAMSIERHEINDS myfune BT > 7L — b
EENTENTNET,

template <class T> void C<T>::myfunc() {}

AALTOATSA T 74 a.cpp

ZOT7 7 AIIE, BEBRIRA 2 AY LB BEETHAT I o7 bEERL £
—g‘o

#include "a.h"
int main() {
IC* pIC = new C<int>();

pIC->myfunc();
}

RKOAX > REMHEHLT, A > 7BY I a.cpp 221 TEET,
x1C -gtempinc a.cpp

E:
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+ -gqnotempinc EEINDE, T2 T L —FEETy A IIBHAAENE T, =
NN DA, -qtempine 2MEE 415 &, #pragma implementation T+« L7 T
AT, T T U= bEET A IAD/NNAZEDLIN T—ITBAILET.

* #pragma implementation 7« L' 77 4 TAUEE I NABWESG, I 284 T3,
TI74INETH a.c 2720 T —bEET 7 1IILELTRRLUET,

FToTU—=bF ARG VRIET7LMIVDBERK
a1 7—1F, HaxDOF>TL—k A2 TURXFT—2 3>« 771V
95 TEMPINC T4 LZ7 bU—iZ, T>TFL—b « A2 AY 2T 71 IV E1ER
LEd., T2NAINETHIENT, A28 T—I13F07 v IVIZERZBINT 5
ZEITETH, TOIT7AIDBERERETHZEIIHDER A,

TO7 S AEBRFETLIEICIE. 7L — NEBSREERELZD, OS5 A%
B LZ0L T, 2T L —h A AT AERT 7AINVONENEL 25 Z
EMHVET, TEMPINC 652 EHMICHIBRL, Y04/ S AZBa /8L LT
<7ZE0,

H£HASA4 75U —ThD -qtempinc DfEM
BEkDT TV r—2 3 Y REETIR, BABT U r— a VAN~ - T
FANEAYNRANERT 7 ANERHTS I ENTEET, 727 L— R
ToE, TIUS—at B —A - Ty AVERATEETA, I8 LS
774 A TE £ A,

-qtempine Z T 2HEIT. ROZEITERL TSEI N,

e YU —a>Z&IiT, ME®D TEMPINC 388N ETY,

s 77U —2alDI—A « Ty AIND—EBECHI 0T 7)) r—a > Hica
DI ENTNWBEHEED, IRTDY—A - Ty )& /)8 )V T B HLE)N
HOET,

-qtemplateregistry A /NNA 55— - AT a3 v DER

FLTL—bh - LYA NI —TR, DEEIEY—EZ] 07 T) XAMER S

£,

o TN T—DWEBRNIZA DAY D AEREADTHEITTHEE, 20T 0r 5
DDA Y AS AN, TADNRET 502 A VBRTA > AY > A RS UE
‘3—0

s MOIAZNAIVEARE CREBROA > A5 D AEREFTTEHE, 2028
VHRED A 2 A S AGERENER . DED, TOV T ARKTEREIND
JE—IF 1 DT TY,

A DAY CZERERIE, 7T L —h  LPARY— - Ty A VITREINE
. 1 2070V IALTIE MCT>TL—h - LA R — - Ty ILEfHL
BONERDERA, 2 DOTOYILT, 7T L—hF LPARY— T 7 A
WZHHTHZEEFTEEEA.

ToTL—=h LPARN— - T7ANDTIHIN DT 71 IV£IE
templateregistry TE M, MOAER T vy ANV AHZR/EL T, ZOT 74V 4%
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F—N—F4 RTHIEHTEXT, 7OV FA - ENRBEEZEELTHALH
WCEW RZBRBT 28, WA 7oz b 74 IVEEBITLI AR — -
Ty AIVBHIRL T ZE 0,

MUT>7 L=k LPARN)— - Ty AIVEMFEHLT, T32/81)IVERICEZ %
EELZE/NILUT, #EOOA I EWNINCETTEET,

Fim, O IAZEICINMNTEEEIE. TOTVL—RDA DAY 2 AERN

MWIZENRKT, V=R« 77AIIVOBEI/NAIN) >0 « TIT—%FFHT D

AJREEMN B DM E I MZHT B0, > T L—h - LPARY— - Tv 1))

DIERBFEHEINE T, LFOXHERETHIHE, V—ZX - 77 AIVEHI >IN

AINTBHEEC, A1 T7—1F 1 DUUEDY—Z - T7AIIVOBEIAINA1IVER

Y a—)VIZANET,

o = Ty AINM, BIDI—Z « Ty AINNA P AY A LIZT > T L — |k
A ALY AL,

o TUTL—bFEEBRIZA DAY LT BEDIC, T L—F LIARY—
LT =R« 77 AIVINEIRE N7,

o = Ty AINMT T L —r A AY AL mL<Tao 7,

IR DORAENT X TEOEE, A2 T—3HIDY —Z + 77 1)V 2L T,
FoTVL—bA LAY L LET, TOT 7 AIWE, U7 - ATy THICH
AIANINEEDICAT Y a—IVIZANSNET, Urr « A5 v THICHD
SIMNENDEDICAT Y a—IVITANSNZY = - Ty IVEFHI )N
L7BGEE. AP a—IVICANSNZHINRNAIIVDPRDEINET,

-gnotemplaterecompile ZfEHL T, U277 « 27w THICAT Y 2 —ILIZAN SN
B RAINEENTTEET, sFLIE. XL o/cvy TN 57— UT 7
L > X1 @ I-gtemplaterecompile (C++ D) [EBRL T ZEI W,

(XL C/C++ T2/ F— 1) 77 L >Z] OBHEH

|—qtempinc (C++ DA

T
|—qtemplaterecompile (C++ DA

4]
|-qtemplateregistry (C++ DH)|

BEI U NA VB OB /INTI

2 DOAXNAIVELL, A & B BMREIUCA DAY > A ERESRT 555,

-qtemplateregistry 11> /81 T — «+ A7 a D ERETHE. ROLOIRZENDH D
ESCIN

o A BZRHNCIAINAINTDE, A DX TV b Ty AINITA DAY 2 A ERL
DI—RMNEENET,

e RICB 22NN TBHE B OATP Vb TrAIITIEA 2 AY A4
BOI—-RIZGFENETA, ATV b A IKBICEENTNVWEEZHTT,

o HET, ZDA LAY AEREBRBLIZINWEDIC A 2ZEFETDHE, 70
7k B OZBRIT, RBIEOS DRI « TT—NEELET, A ZEHI2/)N1)L
TBHE, A T—IZZOMEEZREL T, XKOLDITUHEL T,
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— -qtemplaterecompile J1>/51 T — « X7 a >NETHIUL, T2 /81 F—
I A THELEZOERCOA XA F— AT a zafELT. U2r - R
Ty TRHCHEMIC B 232 /81 LET (=L, @Rloa /1)) -
ATy TEY Y ATy TEMATLIEEE. UT - ATy TITa A
WA T a ElBHBANT, B DIELWI NIV EERT H0ENH D
EDS

— -gnotemplaterecompile 1> /N1 T — - AT a >NERTHNUL., a2 )81 5
—NELEZHTOT. B ZFHTHINNAILLTZSI N,

(XL C/C++ T>/51 F—+ U 77 L > 2] OBIMHEH

]
|—qtemplateregistry (C++ DA

i
|—qtemplaterecompile (C++ DA

-gtempinc 75 -qtemplateregistry NDYIY E X

-qtemplateregistry 1> /N1 57— - A7 a>Tld, 77Ur—2a>07 v A1)

WEIZE S <SFIBRNBR WD, ZOEHA—/N—~v RidL, -qtempine £ D D72 <

ROET, ROFET, VOBEZZTOIENTEET,

s 77U —3 3 2N -qtempine TH -qnotempine THIEFIZI /NI IND
BEE. BETHZLEEH D EH A,

s 77U —3 3 2 -qtempine TIXIEFIZO 2 /X1 IV SIS -qnotempine T
Fa I TNV EIE.  -gnotempine THIEHWIZI > /NAILEINH KD
2. BETDHENHDET, _TEMPINC__ X7 ONERINTWARNES
3. Bx 07> T —MERT 7 AIVIC, FEMFETHIRT ST T L—h - A
STVAT—=ar s Ty AIVEMBPALTLSEI N,

[ T-gtempinc OB DKESEL T ZI W,

RIS RS REBREEDER (C++11)

A IBM 13, C++11 (EEE(LRTOMEFRL C++0x) D —EROMREZ P R— KL TWE

9, IBM 1381 EHE. COREOHKREZMAEBINELT L PETT., ZOFHEL
NIVDOERET, IBM ICEBEEDOMMRITHE DONTNE T, HLW C+ll EHET A

T3 —DOHYR—FZ2EDT, C++11 OTXRTOEREDFEEE IBM W2 TT5F

TlE, VI —RAZEICERENLEHINDAEEENH D ET, IBM 1E. V—A, NA

FU— UARMREQOA XA T— - A2F =T —ATBNT, FHrLW C++11 #
BED IBM EEDHY U —ZAEOHEHMEZH#FFT 5 E2ildATE A,

WaSCHNZIE, BRI > XY > ZERLE S 1d. JEHEIC extern F—T — RNz
HIREA > X5 > X ERkEFR T3 XL ¢/C++ 22— - U777 L >Z1 @
AR A > AT 2 2 (C++ DA Z2BRL TSN,

BRI A 228 2 AR RESHKREZ AT 25613, LTORZEEL TS
(/)o

s BT VO A T o7 L— NRERIEDOWIRINA 2 E O AARRES T, i
IORFRILDREBRI A > A% > A ERZITWEE . IR

s B AHEALICBWT, 2P —ERKD1 > T 1 BEBBPIREA AL >
ZERE S OMBIENHRIA > AT > A EREROMRTRWEGES, a2 /8
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- 472 a3 > -qkeepinlines MEEINTNENEINIIHNDST, ZDRH
ﬂﬁﬁ@ HFLBWIE—DNZOEHBENANTERIND ZEEHD EE A,

A ZOBENT, T2 8 T —TRERMICER SN LBEROEEZHIRL £
o T7FINK e A2ANTVH—, AE— A2 ATV —, TANITIH
—, BLOOIE—ED Y TEA TR EORBRIICES SNZEHRA > )N— Lifr/
74’ CTHO., AN T—IMENSZA AT AT HIENH D ET,
NI, FOBBO—HLAENWIE—DNEREINIEENH D XT,

[ 1BM 4

o 42T TRWEETHRIA > AY 2V AERES DS THHBEEITHL
T, A 2710 MMTONLENMETITH5E50NH 0D ET,

o JERDERRAE X > N—BIENIHRINA > AY D AERESORNRTH D56, HiE
WWERRZZDOI I AN LT, 7077 LBEKDE N TIREEA > )N—BEE A
KA 2 AY D AEREBRBORNBRERDZBENHVDET, 5 LnE, Uy

WCARBERD L VRV » TT—DFET HHREMENH 0 £ 7,

« UIA T T L — MNERILDOREERD A > A% > ZHERRINWTRERIG S, DU T
AL DA R > N—BARDREERDA > A5 > AERNEC DD LDICL
—H— - TOT T LEERTIBENDDET, TOLAnE, U VR
A UN—BEBICDOWTRIBIRD S Rl « T —DFAETDAHEERH D £T,

oﬁix-%yiv~b%%m IDOWT., TOREBRDA > A > ZAERRINFTRET H

%?Mf)x&yxiw SORRTHHLE., 1—Y— - 707 I LAD
& MWT, ZDT T 72T L— MERILISIHRA > A5 > ZERREZRDOX
%&E%M\Eﬁ\%@i?o TOLnE, U IRHIRERD S PRI« TT—
MIEET D AFEEDH D F7,

(XL C/C++ O>2/NAF— - U757 L >X] OBHEHR

]
|—qtempinc (C++ DA

]
|#pragma implementation (C++ @A)

(XL C/C++ 7> —2 - U7 7L >X] OBHIER

EW%WM>x&>xiw(a+@aﬂ
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EFBT7TE SAT5Y—DER

CBENCr+ 77— aridid, BOBLUOHAT A 77 —2#HlARD T
EMTEET,

(T4 75V —0a )NAI)VEY 71 [TlE. VY= - 77 EIA2INAILLT
FTOxI R Ty AINEERL., 14757 —ITHBRAD L 14T 5 —%
AL TAT TN 20T B BEUOHDITATITU—RDOTAT 5 —
T > 7T BHECOVTHALET.

B8 X=>D T54T75)—NOBEKNA T2 7 SOWIE (C++)J | TIX, ELIE
MEHEHALT, C++ 77— a & EN2EBEOT7 7y INDOF T 7 M)
L DIEFF % I 2 HIEICOWTHHLET,

SATSY—=DAaAVINAIEY D
O a7TiE, VAT AINEIAIMMNVLTE TS T AL
ZERR L. 914 75U —=ITHAADHE, ST —2 X107 A5y >
73 5HE BRUEHDZTATITU—ERDITA4TI7U—=I12) 7T BHEICDN
THHALET,
P 5 -
BB LG > 7]

BASATSV—DarnRAIi
BT T o)=L T BI21E, ROKSITLET,
. &Y=+ Ty ANZEIAZNAIVLT, UL EREBNF T2 b T7A
WZaERT %, KRITHIZRL X,
x1c -c test.c example.c

2. ar AN RZEFETLT, ERINEA TPz b Ty ANVE T—HAT + F
A7V —+ T74INEBMT %, RiTHZRLET.

ar -rv libex.a test.o example.o

HASATSU—DaAYNRALI

EHTA T =% )81 IVT BT

L. V—A Ty ANVEIANAIVLT, U2 TEFEBWAT 2 N 7711
EERLET, AT 77— N1 IIVOEHEZ. -qpic T2/81 F7— -
FTa blHINSGZLITERELTLESI W, KIHZRLET,
xlc -gpic -c foo.c

2. -qmkshrobj I /81 F— A7 a  EFHL, EkSniA T b7
TANNEIMAA T 7 FEERLET, RIHZEZRLET,

x1c -gmkshrobj -o Tibfoo.so foo.o
(XL C/C++ T2/ F— 177 L >X OBEER
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SATSV-¢ET7TVTr—areEn) 2y
WIS A 750 —SR@A A T IV =&AL > TO7 T M) 27T BT,
ALaYS R AR ST EBAT2IENTEET, RichERLET.

x1c -o myprogram main.c -Ldirectory [-Rdirectory] -ltest

Z Z°T. directory 3. 7175V — libtest.a NEFENDT 4 LY FJ—D/)XAT
—a—o

A A Ta EFEALT L AT ar GFHIA T —-08HET R A7 3
b)) THRELZT A L2 RU—KNT libtest.so ZMKTHXD VU > H—ITiFR
LETH., ZNNEODNSRNE, U H—IF Tibtest.a ZRRBL F9, TDMD
Vo= - F T2 al (TI74NVNOBEREET LA T aiznd) TOnT
Z. ARV —=F 4 27« AT A Id DER 22RLTLZE N,

(XL C/C++ J>/X1F— - U777 L >X] OBEEHR

Ely
B
Bl
$£HSA 75V —REDY Y
EDa—NETY TV —2a il 2350 &Mk AT TS —FtEY
SOTL. TORMICKERBREERT S ZENTEET, RICHZRLET.

x1c -gmkshrobj -o mylib.so myfile.o -Ldirectory -Rdirectory -Ttest
(XL C/C++ a>/N1F— U7y L >X] OBEREH

Bl

B

SAL7S5V—ADENA T 0 FOWEE (C++)

C++ SHEEFRIT. C++ 7OV T LD main BEEEEITTDHEIIC. TDOTOT T AT
HARENZTRTOT 7 AINME, VATV —Z2FHEDTNTOEO—H
WA T2l MNEUICHER SN IR ELET. SEERIT. 77 1IVAD
ING5OF T hOWEHLIER (ZHUd. T0A TPy FRNEE I NZEFR
WHENWET) ZIRELETY, BROT7 7y IS T4 T —MOF TP bD
MIMLIER ISR E LA, 7OV I LNDIEIER T 7V TATFTU—T
HEEINHNA T2 27 FOIMLIEFZE T 52 LB TE X,
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FT2 7 FOWIMLIERF 28 ET 212, 472 7 MM E LB &S
ZEIDMTET, 77 MNVEERS, 77y AINVNOF T2 7 N OEEIEN ZHE T
EDANZALZONTIE, [H T2 7 bAOBRIEMNOE D ST [THIAL £
T BROED2a—IHTAH TP 7 NOYLIEF ZHETEDZ AN ZALITD
WTlE, BMIR=2D IS4 75 —ROAT 27 MIEHEDNERF) [Tl £
ER

e
[FTo =0 F~0B B OED 5] |
RS0 5175 —RoF T o<l FoBNLONERF] |

FTOx0 PADEEIERIOEIY HT
B—F14TI7U—NDAT 7 hBXRT 7 AIVIZIE. EBRIEMEEZE 0D YT
HZEMNTEET, 727 MI. TOEEIEMITHE > TEITRICHIL I NE
T, 2L, BEYa—)oo— RAENRRD, 72027 MRS TIw T
=L LTI N D20, BRIEMZED LTSNS L)L, KOKDIT,
Ty RT3 —LIZEo>TEWVNET,

7 7 AIVEKRITEENEN 23 E T S
ZOHFEEFRTHIIE. 3281 VI -gqpriority I 2 /81 T— « &
TarEEELET. TIAINERTIR. BT 7y IVRNOA TP 27 MIT
NCHEUCEEEMICED S TSN, E5INLEF b, E5 13
WONEFTHKRTLET,

Ty AIVAOFT T 27 MCEEIEN Z23ET S
ZOHEEHHATHITIE, VY —A « 771 )VIT #pragma priority T 1 L 7
T4 TEMBHIAAET ., Hl%x D #pragma priority T 1 L7 T ¢ T, BID
pragma T A L7 T4 TIREEINDE T, TOHEITHSITXRTOLTTY
=7 MTEEIEMZFRELET, 77 1IIVNTIEL. &HID #pragma priority
T4V IT 4 T71E, -qpriority A7 a > (@HEHINDEEIT) THRESIN
HFEFLORELABTINERD ERT AL, TLTENLED #pragma
priority 74 L'V 74 TOHFFIL. FIEICTH2HENHDET, B—T 71
WVHNOF T2 7 N OMBIENENIT. 04T NOESIEFOEE
TIM, pragma T4 L7 T4 7. AT SHBERT 7 1 IVETHIH
LEN2EEDNEFICEEZEZGZAET. 7227 ME. EOBEIELITHE
STHHMEEN., ZOWDIEFTHKTLET.

DTz FOBEIRMZRET S
ZOHEEHHATHITIE, V—A - 77 A1I)LT, init_priority ZEEE %
AL ET. init_priority JEMEIL. #pragma priority 7« L 77 1 7 &
DERIN, EEOESIEFTAH 7Y/ MCEATEEY . Linux T
W& A7Vl MIBEIERICHE > TN, W< DD a2 /XA )LE
PZHe> T, TOHDIEFTHRTLET.

BRIERESOER

BERNEN TS OHIPAIX 101 ~ 65535 T . HE TESH/NDOEENEMNFE =L 101
T, ZOBFOHONRMHIIEEINET . RAKDEBILIENFZEFIL 65535 ThH
D, ZOBFBOHONRFZICHIMLEINET, BEIBEMNDRE SN THRNES,
T 7 4 )V N DEFEIENII 65535 12720 £,
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UTFoflid, B—T771IIVAOF TPz b, BLY 2 DOT7 71 IIHOF T2«
7 N OBRIEN ZIRET 5 HEERLIEBDTY, BIXR=—20 54751 —[)
(DA T 2=/ MIHMEDNEFL | 1Tid. T2 =2 N OFIWHLIER 1B % 515
ML I NTWET,

Z274IWVADAT 2 o bOHER{EDH)

KOFENZ, V=« T7 IOV DNDF TP =7 b DELIES DR E k%
RLTWET,

#pragma priority(2000) //Following objects constructed with priority 2000

static Base a ;
House b ;

#pragma priority(3000) //Following objects constructed with priority 3000

Barn ¢ ;

#pragma priority(2500) // Error - priority number must be Targer
// than preceding number (3000)

#é;agma priority(4000) //Following objects constructed with priority 4000
Garage d ;
BRI 7AIWVEDFAT 2 o FMIEREDH

KOHNZE. farm.C BEXK 200.C D 2 DOT 7 A INNOF T =7 S OFIHHEDIE
FEHPL TWET., 2 D077 MILIREBICFACHEAEY a—JliZEENTH
T. -qpriority I /X1 F— + F 7 a>BXUW #pragma priority 71 L VT 17
ZfEALET,

farm.C -qpriority=1000 700.C -qpriority=2000

Dog a ;
Dog b ; Bear m ;

#pragma priority(6000) #pragma priority(5000)

Zebra n ;
Snake s ;

Cat c ;
Cow d ;

#pragma priority(8000)
Frog f ;

#pragma priority(7000)
Mouse e ;

FITRHTIE, TNS0T7 7y AIIVNDOF T2 =7 Md, ROJEFTHIREMEE NE T,

FTT x| EEEMND
=T UA 7 il dAT b
1 Dog a 1000 option DEFENEAL (1000) Z .
2 Dog b 1000 A B SENER The < .
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FTVx | BEMELD
=R 7 b il AV
3 Bear m 2000 option DEEJENANLL (2000) % .,
4 Zebra n 5000 pragma DESENELL (5000) Z A,
5 Snake s 5000 [ U Eh THhi < .
6 Cat ¢ 6000 ROEIENEALE
7 Cow d 6000 [F] CHESEIEAL The < .
8 Mouse e 7000 KROESENENL RS,
9 Frog f 8000 ROBFRNECLFEF (RBRITHIHL),

(XL C/C++ T>2/NA F— 177 L >Z] OBMHEH

4]
|—qpriority / #pragma priority (C++ O &)

(XL C/C++ TZ>7—2 - 77 L > ] OBHIER

finit_priority 2 5xjE 1]

SATSV—RBDFAT o FIELDIER
B4 720 —BXOHATA 77 —l3ZnTN., TOTRXTOREREFBEI O
—Ran, gkEns &, FETRHTHY > U)EICO—- RSN, IS NET,
DS a0 TS5V —MWMAA 2T T r—2aaAQy »7Hizax
SReTA VIV ANINEIEFOZETT ., HIZIEX., 947U — A NI4T T
J— B ZIFOHTHE. 91477 — B 1374770 — A XDRjicO—Ran
TWET,

fHxDEY2a—)NO—RINBE, ATV ME. BIXR=20D IF T2 x|
[~ ~DEJENEAL DE D 24T [CHER L 72 BANCHE> T, ERIEN DR T L X
NET, 7207 MTERIBMNED L TENTWRWES., dDWERE UEE
JBEAZNEID M TENTWEHEEE, 727 b - 77 AIUEY > 7 EOWIETH)
e (V> VIEER. AT IV =D I DRICAY R - F142TT 7
ANERELEBEFOZETT), 207y A IVRNOF TP 7 NMIES OIEFICHE
STHIHEEINE T, #7207 M3, ZOEKREITHDIEF TR TINET,

BHSATSV—RDAT 2 o FHIEEDH

ZOHITIE, UITFOED 2a—IVMEHINTNWET,

« main.out (. main BIEZEOETAEES 12—V TT,

« 1ibS1 & 1ibS2 1. EBES5HHATATFU—TY,

¢ 1ibS3 & 1ibS4 1&. EESBHAT AT IU—T, 1ibS1 LEKFRERICHD £

—g—o
o 1ibS5 & 1ibS6 1. EBSEBIHATA T T —T, 1ibS2 LKFEARICHD
—a—o

V=« T7AIIVEFROIAY R - AR T THT Dz b - TrAMicar
NIV EN5,
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x1C -gpriority=101 -c fileA.C -o fileA.
x1C -gpriority=150 -c fileB.C -o fileB.
x1C -c fileC.C -o fileC.o
x1C -c fileD.C -o fileD.o
x1C -c fileE.C -o fileE.o
x1C -c fileF.C -o fileF.o
x1C -gpriority=300 -c fileG.C -o fileG.
x1C -gpriority=200 -c fileH.C -o fileH.
x1C -gpriority=500 -c filel.C -o filel.
x1C -c filed.C -o filed.o
x1C -c fileK.C -o fileK.o
x1C -gpriority=600 -c fileL.C -o filelL.o

o o

o O o

WEZA 77 —ld,. XKOAX R« A MY 272X o> TERSNET,

x1C -gmkshrobj -o 1ibS3.so fileE.o fileF.o

x1C -gmkshrobj -o 1ibS4.so fileG.o fileH.o

x1C -gmkshrobj -o 1ibS5.so filel.o filed.o

x1C -gmkshrobj -o 1ibS6.so fileK.o filel.o

WEZA4 77 —F, RKOAX R« AMN) T THIATIU—E) 20
INET,

x1C -gmkshrobj -o 1ibSl.so fileA.o fileB.o -L. -R. -1S3 -1S4

x1C -gmkshrobj -o 1ibS2.so fileC.o fileD.o -L. -R. -1S5 -1S6

Ho14 77013, ROAX R AN Tk oTAM > Tar7oLEY) 20
INET,

x1C main.C -0 main.out -L. -R. -1S1 -1S2

ROMIZ. HAFTA4T 5 —DHWHLIEFZRLZ®DTY,

X 1. Linux EDF 7227 ~OgIEENERF

main.out

libS1 l libS2 l
-gpriority=101 -gpriority=150

B B

fileA.o fileB.o fileC.o fileD.o
libS3 l libS4 l libS5 l libS6 l
-qpriority=300 -qgpriority=200  -gpriority=500 -gpriority=600
fileE.o fileF.o fileG.o fileH.o filel.o filed.o fileK.o fileL.o

FT72x7 ME. ROXSITHEbENET,
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FTPx
Za

BN D
i

AV

1ibS6

DA

1ibS2 &, main U 3INBHE. AR - 54
CTHRBICANEINE Lz, LEAST, 1ibSI &
DENCHIHME S NET, 72720, 1ibS5 BL 1ibS6
13 1ibS2 LAKERIRICH D DT, T OMBNRLIC
ML I NET, 1ibS6 X, 1ibS2 ZIERT B720D1C
Vo 3NEEZEOT R - T4 O TREICATEN
7ZOT., &cwiftanEd., 20531770 —0
FTT 7 NI FTOERIEMICHES THEE N E
E

fileL

600

fileL NOA 7Y =7 NIt nEd (2D
Y a2 IVN TR B IERWE LB 5.

fileK

65535

filek NOFA T2 =7 MIXxicHbanEd (2o
D a— VN TROERIENES (577 4 )V MESEIE
F713 65535)).

1ibS5

SR AN

1ibS5 1%, 1ibS2 EU >V INBHEE, AR - 1
2T 1ibS6 L VRNICATI SN2, KIZHIE S
NEd, 2OIAT73U—DF TP ME, TOE
SENERLIZHE > THIfE S NE T,

filel

500

filel NOFA T2 =7 MEIXRICHALESNET (2D
EV 2= VN TEHRBEWELIBALES).

fileJ

65535

filed NOA T2 7 MIXicifbanEd (2o
D a— VN TROEERIENES (57 4 )V MESIE
f71d 65535)).

libS4

1ibS4 1. 1ibS1 IZHEBL TW T, 1ibS1 Z/ERKT 3
DI oy ENEEARR - T4 O TREICA
hanzoT, KigtsnEd., 201771
—DAT Tl NI T OEENENIHE - TS
NnEJ,

fileH

fileh NOA T2 =7 Mkt nEd (2o
V2 I)VNTHRBIENWEEIBMLES).

fileG

fileG NOA T2 7 MIXicHifbEnEd (2D
EY a— VN TROBEENENTEF).

10

1ibS3

1ibS3 1. TibS1 EAKFRIFRICH D, TibS1 & VU >
9B, AR - T4 2 TRANICATIS N
O, Kt nEdT, TOIA T —DATY
=7 M. FOEEIEICHE S THbanNE T,

11

fileF

65535

fileF & fileE I21&. &BHITT 7 )L b DERIELL
ThHD 65535 MEIDBTENET, #2/ZL. filefF
3AT2 7 b T AIUA 1ibS3 12D > I
EERBIZARR - IA YA RSNz,

fileF NERANICHIHEEINET,

12

fileE

65535

RIZHIAE.

13

1ibS2

STNEERAN

1ibS2 IRXRICHbENET, ZOIFAT T —DF
Tl ME. FOBEEIEAMICHE S THEE S N E
ER
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7Tz |BRIEND
= UVA |V R ifi XV

14 fileD 65535 fileD & fileC ICI&. &£HITT 7 2 )L~ DEILIEN
ThHD 65535 MEIDBTENET, #/ZL. fileD
34727 b 77 AIUD 1ibS2 12V > I
EEHRRBRIZAI R « I U A REIN29,
fileD DAL N ET,

15 fileC 65535 KRIZHIH L.

16 1ibS1 1ibS1L XKL NET, DI T U —DF
T NI EOEEIEMICHE > THibanE
ER

17 fileA 101 fileA NOFA 72 =7 NIkt nEdT (2D
Y 2 IIVN TR B IR WEENEN ).

18 fileB 150 fileB NOA T2 =7 MIXicHbEnEd (2D
Y a— VN TROERINEN T F).

19 main.out AN | BRI ENET, main.out DA T b
13, FOEENEAICHE > THIIEENET,

XL C/C++ d>2/51 57—

B
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E£8E FTTVIr—aromEit

XL 3281 9—13. )8 PowerPC 7V —F TV F ¥ —ZIEH L =02 —=HD /N
T —X AR EHEERBETHZET, NANT =<2 A7 32 Ev FBIN
64 Ev b7 T —2a OB ZEAREICLET., TNH6DNT+—X A LD
M, 9<NAET70r I 07 FE BERTANBIOT Ny Y, F L Thki#E
fbEFa— 2 TICHEINWTNnETD,

Rt &EREDXR
b AR 212, ERIEHASDODETCTHEATSZET, 77Uy —2 32D
NI = AZm EI/BHIENTEET, INEDEVEHBET LI LN, 3
FIFERLANN, BE. BEOEENEOIDICL TN T+ —X 2 AZM ELIES
MEBET HE—HTT,

miE{t

BEfbEld, V—RA - O— RZEHERITAEEE2RII )M F—FE SO

T, BREFRNICRERHEZ LTI R, 7T —2 3 > 2RO ETEIST
F—XAZAEIRET, JNAMT7— - F T a BT LT T2ME

ALTHIETS XL I8 I—&iEb A1 — M3, fUELZT Ny VFBL T
ke 7022 TR, LoD LY —Z - O—RIZE#EOHDTT, 2D

RE(LETIIUA T Z 2T T EMNTEET,

s U= a  RNEEREEDOEDICETTEIMEOEEHS T,

o I TV bk O—REHFKL T, PowerPC 7 —F 57 F v —DF ] 2 5@t
35,

c AR — - B ITIATLDOFEHEELET 5.
« OV —FT U F v —DRENZEA L TREROHKAAEY —WFHLER D,

TNETNOHEAN B REHIEIIN T 4+ —<X A%\ LI /EH T ENTEETIN
TRTOFRBENTRTOY T r—2a  ICBEEH 5 THI TR ER
o 7TV —2a®O)NT4—XAZMESELDIHEHTES RNV T
JEOBEIZDONTIE, Yo XR—20 Mk 70t AD AT v 7] JBRL TS
A%

B

RiE(ETIE, TRTOVR— MRRRENOITXRTOT TUr—a>O/)NT +—
N AZMEIELESITHEF S N — RN EA S N E TN, AT,
BENOT TV —a rOREORMESCY —7 Y NETREZFHEL T, 20/
T4 —RAZBLEIEEIENTEET., ZEARBELLNIVIELSTH, 77
Vr—2aBIRy =Sy k- 7—FF7F v+ —DDORMEIL. NT4—< >
AT IADHERZHEZLTIENTEET, BYARARZTAE. a2/ 57—
WEROZEEITH ZEMTEET,

© KOPRWIERL D A AT a P EERT D,
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s YTV —a e TR OBEYRMA s —r 2 AEERT %,
« KO REECZERL CO—-F2REsE5,

MBI OWTIE, B3 R=D 2 ZATL - T—F T 7 F v —Dizd D] |
BT I N,

RELELTACRADRTY T
Bl 7Ot 2 E2BBT 210% 72> Tld, I XRTOTmBILFENITXRTOTY 7
—2a VICHEET AT TIERNWI EE2ENRNWTLZS W, HBEick-oTid. O
SISOV OB, TNy TREN DA, BL ORI TE D E S DM
ICRL—RATINAECBZENHDET,

RED/NT =XV AEERT S H T, IEIFhafiulbTFiEzEHd-> TR L TH
HZEMN XL A2 T— 7TV r—2a > OMIERINT > A ZW D DITHAL
5F9, £/, I— REZTFEITHRE(LT H2H4EITH D EHAN, KiEfk 7Ot A1z
F3aNA T LT 0T I3 D TINRWNIRLE £, BRAaE L. 77
Vo —2aOREEE0REL. N7+ = AD0RECENEITT D ENHD
F9, 20Ot arTHHT ATy TE2BEICLT, 77U Tr—2a > Ol
{bZfToTLEI W,

1| TEARREL ATy 713, L)L 0 BED 2 OfFElb7 ot 221 £

ER

2. MrEEEwE ) 25w 7Tl K0 ERREEL X)L 3, 4 BXOA S TY S
Vir—a otz EmL £9,

3. | TEMIV—TamBIOEROMERL A7y 7d. IV— T ETRRHZHIR Y 5 D
[ RS- I

4. [T70s =2 —RNMOEHI RTv 73, 77U r—2a ez —EilR
Mt TEET,

511707y AIMRRT7 4 — RNy ORI [RTy 73, &bz 7 70—

3 > DRE DRPEICERIICEA L £ 7.
 [TRBEEd—FoT Ny 71 RZFy 7id. Bt S N a— RTRAeT 2 ahel
DB BREDBMIITE £,

[*))

BEXzEL
XL A2/3 T—iF, WS OHORELL N EFR- L TWET, £7 3
2 LR ERB T, EOFO LA A E L TR R 7 258 i
FEh, ZOME. EDE<OTLY - )Y —ABMAENET,

W9, FTEWRELLL NIV TY TUr—2a o &@Edica /1 IV L TEFLT
Mo, TOETXDEBNBRELERADIDICLTLEIWN, ZTOREY YT
13, 2 DOFEGELL NIVIZDOWTEHIL £, T THEARREE) £i23 281
WOWTEA T a DU ARNERLTHDET, ZOXRDEASDMTIE. T DikE
EL VT, 77U —2 3 VIC&ko> TN T 3 —< 2 ADREN RN D DB G0
HBHANNAT— AT arbRLTVWET,
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F 12, BARLwEL

T 7 4 )V b TR
EINDBMA T AMEZEZOGNDZ
531 (22 av et 7sar DDOF T a v
A0 -qarch 2L
-qmaxmem=8192 -qarch -qmaxmems=-1
-qtune -ghot=level=0

LA 0 TORE(L
LA 0 TOFI=
e X2 UY—ANDEENR/NTHDER/NED/INT +—~< > A L,
o TNY - T AETIDNS DDV —Z « I— REEEZHSMNILET,

AN T—=NT 74V N TTTIREL TS -00 Tt 7Ot 225k L £
T, ZOLXIVTIE, HENTILERI— REREL TEAMN R 2HTICHD < HKiE
bz, a2 XA VR TR RIF iR 252 2 ENTEET, £, 1—8
— D= RWN7ITY ZLMICIEL W I E&2ERL. S 5ICEMRELICED Z
EIMTEDLLDITRVDET, -00 I2IF. —HOIERGHTOREE, EROIDE
AHEENET, &7 a2 -qfloat=nofold Z T IUL, FE/NEEOEERES
DHEMNHTHIENTEET, ORI TEBALEREELEITD ZEITLD.,
TNy TRBERNT R TRESI L. BESTHEI N ThAan, F+ 2 MY T
BNV EQBIEOI— FOMBEZHSNITHIEMTEET,

IHIZ. ZOLRVT -qarch ZRETHE, 77U Tr—a >0y =7y MV
FEDX T VICED NS, 77— a >N A e T R T O/ EDF
HEFHATAEEIIICTBEIET, KBTI —<X > AZMEITELTENTEE
‘3_0

H: SMP 707 F AIZDWTIE, BIOA T a > -gsmp=noopt &iBNIT % NE
MHDET,

RO OVWTIE, B3 R=2D AT L - T—F T 7 F ¥ —Di=d D] |
LTSN,

LAV 2 TORE{E
LN 2 TOFIS
s HEI—-RERELET
o HA)— T
e -qarch BELW qtune REZFHATHEIOICO—REEELTEET

00 ZEHLT, 77U —2a ZEFEICANTIV, EfT. BXET NI L
72, 02 THINAITSE, Y7707 I AFZ3a 28 IVEAO A T—
TIHEHA SN, 5D DA > T4 AMLEFO T ENTE 2 —#HOEARFENREKL X))
BT TV r—a oo RENET. -02 TORELIT. NT71r—< > A%&K
ELTEH-HTANNANEMBIRS AT L« VY —ZANOFEE IR T 5%t
B72/NT > ATY, -qmaxmem F 7 a3 DEERKESTHIELIZES T, -02

R=hr 7+ UFTNO—HOEFELICHHATES AT — 2O T IENTEE

8w 7Y~ a ot 47




9. -gqmaxmem=-1 Z{FET D&, HEb 707 LAIHIREHRT 2 &< BE
WIRCTARY —2HHTELXDICRDETN, &by 0r I L0 -02 TY 7
Vr—a T 2ERIEEINE R .

C Tk, 77U =231 770 —BBERUCARORBEEZERL THRW
BR D, TAXNRAINLTLES W, -02 ZEEL THENRET 258
3. mEflE EC T A Rb DI, AT EERFLTZS
(/)o

F/-, C —RHNORA 2 —=IXLROBIFRBICHED XHITLTLZE 0,
o WHRA > —IZiE charx F£7213 void* NR[FETH S
o TNRNTOHALKEHALEERRTRA > —I21d volatile ZIEET S

02 TOHREDEME

02 LETIE, ELWN—=RI LY - 7—FF I Fv— - ¥—"Tvw  ERIFY—F
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#Set the PDFDIR variable

export PDFDIR=$HOME/project dir
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xlc -gpdfl -03 -c filel.c file2.c file3.c
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xlc -c -gpdfl -03 filel.c file2.c

#Link object files
xlc -gqpdfl -03 filel.o file2.o0
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./a.out < sample.data
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x1c -gpdf2 -03 filel.o file2.o0
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o IL—T7HABMICE I T/ WHEH
e =TT O—)LMTELZWVHE
e SIMD N7 MUKIZEB L 7= H

ORI NDAREMEDN D 525 L ORMEZMEEL 72U A MZDOWTIE, XML A% —
<X+ N7+ 774 )l XMLContent.html N® Loop transformation types t7 3
a aEZRLTEIV, 2077 1)U, AARIEREHEEERD
XMLContent-Japanese.utf8.html 33X X XMLContent-Chinese.utf8.html HFH S
L TW5 Jopt/ibm/x1C/13.1.0/1istings/ T4 L7 hU—IZH D EFT,

T —& DB
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2 el N = N DA @17 7D77AT%ﬁéhtT & D ) A
MEENET, T—YEHREOHEL T, UTFOBDONHD £,

. BEHIE]
- BHIETK
- A > —U—E>T
- BUFIANE R
C AEY— =

INSOEMIR T ET, T—F%, Ty A4 7S, BROEEAICHET 25
ML R — MZEEE SN E T,

Profile-Directed Feedback L7R— b

-qpdf2 &. -glistftmt=xml=pdf. -qlistftmt=html=pdf. qlistfmt—xml EJl B
qmmmmmﬂ@u?m#%hﬁbT:/A4WLt ERENASONM T
- LAR— ML AT oBHRNEENET,

-w—f@ﬁnﬁbﬁ
o T IEENUH L
o Fryvia - 2 (-qpdfi=level=2 TI > /N1 )L L7=HE)

ARY—IEZFERLEZINLS5— - LR— MEXRER

XML B THERESNZa 285 F— « LAR— M E2ESURITT 2 7 b = 7R
—NEERTEET, ZOLDRY—IE. 7TV r—a > O TH+—<X A%
M ESEAEZ21I—T—IZ52T<NET,

a8 =123, XML AF—IDNEENTNWET, ZNE=FERALTa N1 T
— « LIR— M ERESURITT 2 Y — IV EERL, XT3 —~X A z2m LI E5HE%E
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R AREEOH DI — RORMEEZRRTHIENTEET., TOAF—
x11isting.xsd (&, /opt/ibm/x1C/13.1.0/1istings/ T4 L7 R —IZH D £,
ZDAF—<IF. LR—EI50E®RE YY) —HiETRT DIZKRLEET,

ZOT4 L7 U=, AF—<OFMZRMET 2 DITHRIDAF— « AN
7'+ 7 74)l XMLContent.html &, ZD 7 71 IO HAGERB L OHEERTH S
XMLContent-Japanese.utf8.html HB XX XMLContent-Chinese.utf8.html /N E D)
D i‘g—o

ZERICO—NIERFEE>A VR—PbENEEHRELTDOY—0%GF1FS
AUNNA =T, 77U =2 a HOTXRTOEENA > R—hSNEZHDT
HHEREINETN, -qdatalocal BXL -qdataimported ZfEHT 5 Z & T,
BRI O—FIIVERERIZA DR — I NEERELTY— V2[5 ENTE
F9, AT T, TOT T LEROENINA > T 4 > T REEZENA 2T
A T DIREICHEDONWT, 77U r—are2REblET,

-gqdatalocal

O—AVAEKIE. 7OV AERBHEATA T I —IT—BWIINAL > REahTn
L, ATRU—ORERIRET AL MIBMSNET, a2 NMIVEATOT I LER
WBHHATA T = L TEENO—NIIVEKEL THRONDEEDIZTBIC

I&. -qdatalocal 7> a ZHEELET, ZOF T arEB/NTA—F—7 LT
BETDE, TRTOFBUTEERNO—NNEREL THDODNASEDITRDE
9., FF, a0 TRYSZAROY A RELF T a L <, Jars s h
K BOY Ty hOANO—HIINEREL THEONEEIDICTEHIEHTEE
£

ARE/R G AIE. O— VAR E L T =M SINZEEIT. ATY - DT
O—)N)V72ERm i TldZe <. HXR (TOC) EFEEN B HERICEBEHRARENE T,
BED TOC ITHAAENDT=DITIE. BEOARNL—WNRA & —DH A XL,
FTTHDZENAHRERDET, BH. T—FNDHRA ¥ —Id, TOC IZHME N
9, -qdatalocal 7 aZIFEETSHE. T—F % TOC ICHEHZEKNTEZ 57
O, O—RmaZz 2 \Bn56 1 BICLT, T4 « 77 BAZBSTIENTEE
ERS

-gdataimported

A 2HR—=FEINEZEZEE, TIHINEFDOATY —EDIED AF— LIS THMHS
NEJ, -qdataimported 7> aid. TIAINNDT—% « NA 2T 4 2T Dtk
MATT, TOFT2az2EETAHIEEF. V2 rINTWAMOTOT T LE
FEHERAIA T —NET—INHTHIHIEEFRLET, 20D, 25
%% -qdataimported 7> a IZHIEELTHELTH, BIEEHRERTIC
-qdataimported A7 a D ABMTHEAL TCaA /XML TH, ENHO FH
oo

-qdataimported A4 7' =3 &, -qdatalocal A7 a v EHAGDODETHEATS &
ERTY, TRTOT—F% TOC ITRELARTNTRSBNE DRI EIEH D&
B, T I LERITIHEATA T I —DIBOEEIZDONWT, -qdatalocal
F 7' a > DIRE % -qdataimported 4723 > TA—N—F1 RTEET., #ilx
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I&. -qdatalocal -qdataimported=<variable> EWHF T 3 > &ERET S &,
<variable> ZEFR<. I XTOTO—/NN)L « T—4 N TOC IZHHSINET,

(XL C/C++ TA>2/NA F— 1) 77 L >Z] OBHEH

.
~Igdataimported. -gdatalocal. -qtocdatal

-qdatalocal DR®AX;EH
-qdatalocal A7 a > OfEHAEZFTAL 2N DONOFZRL £,

ROTOAT T 774DV —ATIE, Al BED A2 13, 70—V EKTT,
int Al;
int A2;
int main(){
A2=A1+1;
return A2;

1
PUFIE. -qdatalocal ZIFERTIZ. -qlist ZIRELLHEIERETNDZU A -

T 7 AIDORKETT,
000000 PDEF main

4 PROC
5] 000000 1wz 80620004 1 L4A gr3=.A1(gr2,0)
5] 000004 1wz 80630000 1 L4A gr3=A1(gr3,0)
5 000008 addi 38630001 1 Al gr3=gr3,1
5] 00000C 1wz 80820008 1 L4A gr4=.A2(gr2,0)
5| 000010 stw 90640000 1 ST4A A2(gr4,0)=gr3

PUFIE. -qdatalocal Z#FEL T, -qlist ZRELHEITERS LY A - 7

7 IV DHFERTT .
000000 PDEF main
4 PROC
5| 000000 1wz 80620004 1 L4A gr3=A1(gr2,0)
5| 000004 addi 38630001 1 Al gr3=gr3,1
5] 000008 stw 90620008 1 ST4A A2(gr2,0)=gr3

-qdatalocal ZHEE LG, Al Z2HEBIV A2 2513 TOC ITHAAENS -
D, T—HINOT IV EAFE OO — RFIck> TirbN £, -qdatalocal &
BELRRWEGE, Al ZRBLY 2 ZRADOT 7 1A, 2 DOO0— R@aFick-
TiITbNET., ZOHITIL. -qdatalocal=Al:A2 EWOSHEXZMEHL T, o—hl
EREWMAIBET DI ENTEET,

-qlist &> TIERRE Nz .1st 7 7 1)L D >>>>> OPTIONS SECTION <<<<< |,
WICFRAIGETH D, INSOF T a DFERZKERTEET., iz, 7
a MEESINTWSEEG. DATALOCAL=<variables> F7/zld DATALOCAL ZFRK/RTE
i@—o

T

« 64 Ev b Linux Tld, TOC T> FU—id, HA ¥ — - A4 XTI, 5IEARL
T -qdatalocal ZIFELZHAE. R 2F— - A XLDKREVWEEKDOA T 3
REHINET, FI, AT Y= A XL B/NINWT =T, T— R
RELENMTONET, char (r3) O—HINELTIY—IfHFTEINTWBIEE

ICEREIND, LLFD objdump DIFEDOHIZE ZEL7ZE W, N1 hERDT—F
(r4) OMOF 71w ME. 4 N FOFEFEEDLVETA, ZOT—FIL, BFOD
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O—RTRER<, O—R N\ MRk oT7 7 EXINET, TOC HT—%
ERINT B HEICDOWTEL L. THK (TOC) T— N —J O0— Ol z5HR

LTL7ZE,
10000380 88 62 00 20 bz r3,32(r2)
10000384 80 82 00 24 1 r4,36(r2)

r2 (base address of the TOC), r3 (char), r4 (int)

+ -gdatalocal &7 3 i3, 32 Ev b® Linux TIEFIEND D FH A,

o WYITRWEE%E -qdatalocal IZ/NT A—F—ELTRELZY
&, -qdatalocal IZEMHINFET, WY THRNWEKIZIE, R >F— B 1 XD
NAREDHRENT =P, GFELBWVWERRENH D £, TOC HEM TN
BHEIT -qdatalocal ZHHETHE. TOEBDA ML —2E, 774V KT
-qdataimported IZHEE =41, AT TOC ITHEM S N EH A,

. O—NIIVEBZIRETDHE, I SNL4HiEHHT 208N D
DNET, TOLRNE, TI7— - AvE—IUNERRINLGBENHD XTI,

C++

s BRZEZOD—NINVERELTIY—IMHTTH558ITFENLETT, 518 LT
-gqdatalocal Z{FELZHE. TXTOZO—NIVAEMN TOC NOEFERHD
BERIZRDET, TNSDOEBINTERE L TR —I[MIFSNTHTHRERD
DER . B 27— 2 OAKICFEROMEIZD D 8 .

s TOC #ERIT. 1 DOED 2 —IVERZHHATIA T I —CEBETHD -

»., -qdatalocal A7 a>dOxhRiZ, TOED a—IVFELEFHEHAIATIT) —
NOT—FIREZINET,

s BROED 2 —-INEFOTOV I LOHE. EEO TOC HiGkE T DEZ %
7o&, 20X T a E2FHTEIEICXDEENONENENDHZEND D
ij‘o

(XL C/C++ J>/N1Z— 177 L >X] OBHEH

B ——
=l Lqdataimported. -qdatalocal, -qtocdatal

ZDMDORELA T 3
F7L 3t BEEOREORTEEHETSBIEATEET. chont T
A . T —FELTHATREICSNB ZEbE<HD. £, bo EPUTITA
BiElbA TS a > E L AL R T2 S, T4l MEES A BND T

EHHDET,

HFLIE. XL o/C++ T2NAF7— U T 7L 2] ICi#EHOEA T a DR
HLUESRRL T ZE N,

K18 IWNTH— > ADERBEDZDOITEREIND TN F— A T2 3>

FTav BT

-gignerrno 281 T—=0% errno 13714 7Y —BBIFOHLIZE-T

BHEINBZVWDT, ZTOXI RO Utk T % &b
TELXOICLET, £ 917 7Y —BEHEOERH L Tl
<, A2I4 2« A—ROAERICE > T, FHREEDORE
{EZ2fF5 ZEHREEICARDET, (sqrt ZHHR—hd 570t
Y —DE

W8 E Yy TUr—a Rt 79



K18 NI 4= ADEBILDZDITERSND AN F— - F T2 3> ()

FTav

GrL

-gsmallstack

A2 T—IZ, AF 9T « AL —%EMT LD ITHER
LET, ZHhckp., e—7FHRENAL. EFRHHNENR
DGENHVET, ZEL, IOV I LEETTEN FE
T T NEREICTIVF ALy ML iudia sz niga
MHOET,

-qinline

12714 MezhlEl L £7.

-qunroll

=707 >a—=)LZMAICHIEIL £9, -03 TIiX. -qunroll
MEBRD S BICT VT 4 T2 TNWET,

-qtbtable

NL—=2ANw 7 - F=T)VIEROERZHIE L £,

-qnoeh

C++ FISANZO—3NnWZ &, ZU—=2T v T - O—RNE
WETEprZE%Z2, 22 I—IZ@HMLET., 77T LN
C++ BN E 20— L7anWgEEIR, 2ot 7 a2 HL T,
BISMILE O — RZ2FREL. 707 T LZEHKL T EI N,

-qnounwind

ZOAXIANVNDIV—=F 2NT VT4 T THHMIAY v
MY 2T R3INBNWT &z, AN T—ITEALET,

ZOF T a wBENTLHE, REREL DAY —DREEHE
TEORELENETEET, C++ Tld. -qnounwind 7+ 7' =
IS -qnoeh AT a UANEBMEESINE T, SOV TAT
setjmp/longimp OB XOHFISMLIEZEHT 255G, 2O
Tra idMERLBRNTEE N,

-gstrict

T I LDER T4 AEERET LM ET N TEITL
F9, —IT, -gstrict BERNTNND L NI ORI %
FELTCTOYILZELLAINANT R E, mHELEREEL
BNGE ERI CRERNEREINE T,

-qnostrict

28 =78, FEVNERRGIRE S, B SN2 DdH 2
MAZEY LT —F—9202FNLET. RIS NSTREEDH
Hd. o RFE T WA FEU/NSEOA—N—T 0
— AT'U— - TV EEREE) ITLXoTEIDASEZ G ZL
T ZEMHVET, -qnostrict 1L, T 7))V NT -03 Ll E
D b L RV THH SN E T,

-qprefetch

AXNRAINFEBRI—RIZTY Ty FamazelAL T, 3—R
DNT 4= AZHE LT, @nFrya - I ARNE
RENDT TV r—a THEELTWDIRETIE, 747
2 3 > assistthread Z{#if L T (213,
-gprefetch=assistthread "k 512), YU 7z vFZEAL v
RZEZARTEET, -qnoprefetch 1. T 7+ DI T a >
T9,

(XL C/C++ OI>2/NAF— - U757 L>X] OBHEHR

[
|—qunroll / #pragma_unroll|
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%9 E RBEILIA—FDTNYY

RELSNZTO7 I L0ETN\y 758203, TNy THEENMENWD 5<% &
WORE ORMENETC FT, mEfkick-> T, EEOEFNEEIN/ZD, I—R
MBMEZIZHIBRENZ0D, BT —YDOENEEINZDTHRE, EREh
I2d—RZEILDYV—A « AT—KMARNEEEMITAHZEZ#H L < TBHXDmAH
MTONDHZENDDET,

KRIHIZRL KT,
T — & hriE ORE

BHEtENZ707 5 AT, ZROBEHOENBENNDHAHNLT L HE
MTIEBNZ ERH D FET, HIZIE, BFOMENL DAY — IR TN
86, AT —NOEIZBTETII/ZWATREEND D £T, FEAEDT
INw =13, BEICBEEMIT SN TS A RNY OHIBRZBIFTE/2W0Wz=D,
TNy H—=IZE>TIE, ZOERBMNE>T<FEHFINTWARWLD, BEITK
STIRESELSHESINTNENERTBINET, INEMEIC, Kk
EAODRWEEIZTRTOENATY —IZRINDEDT, TN 713X 0%
RENZ, TN TLARDXT,

MRATYa—Y T ORE

BEtINZ7ar7 I LTE I TG OIEFEEET LT EN
HOET, DFED, TOYV—A « I— RANOFDEFIZHE OV TTOTI<
—INFPRTBIEFTIE. MOANETINDVWAEERD D ET, £/ AT
—hA PO = 2 ADER L TWARWIREEDH D XTI, TN H
=TT I LEATy T 2IN—F5L, JO7 T LNIMICETFTEINZI—
RIFICERSO TWABEDICRAD ZENHVET (MHDA( ¥ —U—E>
7)o

R DB

(L ZITD & BROBRESCHKREDITONSGZENHVET., HIZE. 7
O7ILM 2 DOREMHHAL T, FUMEZE 2 DORLLZEKICEID Y TT
WaBEE, A2 I—13ZDRODICHE—~DEREFERTHZENHD E
T, ZOHE. TV IX—3HE LT BHERB S TWLEEIN, &b Nk
TSI ATIEEATERLSES>TNSEEDIT, TNy TEEDO/HNDLT S
OHIFITIE D £9,

TNy THEeEHELRNS, 705 7 AORBLHITI DL, RITRT XD
WCHEFREO 7 T O0—F E i TEET,

mElLENTWARNI—RE2EFFNYTT B
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BEESNTNWREWN=a > o7 ay I AZEBIICT NN 7L THhG, &4
SirkEibt 7 a s ERFEELTEO IO I AZEIACNMILLET., &
DHETITOBITRITE DTN T— - F T a D0 T, 85 R—
D TREIicB T 57 /Ny 7 EBRLTIZEEI N,

83



g LRN)VEHHTS
g LN B TF T a BERLT, BTNy JERORE HIET
LHZENMTEET, ZOBEMELZECTET Ny THEENM ELETH, —
O LRIz 0 £ T,

-qoptdebug ZfHH T 5

03 LRIV EDOF#ELEES TSIV, I F9— - F T2 a
-qoptdebug Z i L T, EEbI N7 077 LANTOMEE L OLEKIME
OEEICL D IEMIZY Yy TEIND58MI—R - 7y ANV EAERLET, 20D
FTa EBRELEESIE. 0V I 8ET Ny H—lcOo— KT 5812,
RSNz 707 I L05MI—RET Ny 7 LET, EL <L g6 X
(=20 TE@Elb7T 07 o L% 5)Ny 75 %DIHELD -qoptdebug D J
EHIRLTLLEZI N,

RBILEN=T OIS AICEITZREDEROERR

b IN=7 07T A0EREL 7O 2 2R Tnianwy oy o A L3R5 HER

ZHEUCDHBEOWS DNZRITRLET,

o TOT T ANENEI-REGALATVWDEEIT. mRElbanzd— RNEKT 3
AJEEMENH D FT ., LT Ot A, T TU = a ONEREEREICHERL T
Wb ZEZRHREELET,

o i t7a U THEET 5 707 T ANRE(LRFICRR L 285813, 7075 L 0M
BZWRUANEETT7O—05, PIHHESNSRNCHERINSGEREFTRTZ
IV,  -ginitauto=hex_value 7 a > TaANNAIVL T, —BL TE- 2R
ERILTATLZEEIWN, FlZIE. -qginitauto=FF Z#FH T2 L. TEADIEKT]
(-NAN) EWSWIHMENERICHE A S NET, INSOEREFH L ZEEORER
H NAN HIZ/Z0FT, fOEw b« )XY —2 (hex_value) DHEETE I/
FERNEZ 5N, TORWICONVWTSSICENRBTFHENONEZNET, T2
N T—IMTDT 7 ) MERO =D, ROIEOEEEED T 07 T AdRiE
BB LTaA AN EINEEZELSERETHIEIDICRADZENH D I,
B LREICII RS 5 rTREME N 0 £ 97, [FERIC, FaEfbigic 7 or 5 LAMIEL
SHEETHEDICHRADZENH D FITMN, HiELL NIVMEL 72572 D B DB
BTHEITINEEEZITIIRMLET, £/, -qcheck=unset 7> a > BIN
-ginfo=unset 1 7> a > EFHL T, #lbI N TOARWEESIIIEEI TN
IBWAEEME D H DB MmN TH LB TEET,

o MEBBMNAI—TNENNHTHIMA N =K EZDTY RLAIZL->T
SR 2 &, FHRBEENENE SN THOREBERN AT —TIC A EEITE
EETEDATRY—-OF—Ta inslBanEd,

g8 A7 a ERT g9 AT a MRESINTHD, wEbL NI -02 ThH
LEEERE. ARL—HNOMEZFIRD ZEDNRTRER S TWE T )Ny V%
FHTLEIZ. BELTLEI N, a8 5=l E 2 HIkR L7z D &8
L7z LrgEMERHD D ET., £/, BEEL DAY —IZE 0 Y TRER, 28N
AR —2ICEo<TNBNIERHDET,
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RBILICEIFETNY T
D REEA T a EERLT, OV I L0FT Ny ZTEANAT IV EFTFNE
. RSN T 00 I LAEFERBIRRICBITT 2011, 7077 L0T A&
FITLET., mEbIN/za— ROHFRLEMREZR S o 28813, TN\
7ty ia rTlEx ORELREO S EEERA A DS I ENTEET,

KDY A MIHEMERZIZMET DA T a2 RLTVWET, 2604 T3>
2. BEbENZa— ROERBITELIDHDTT,

qlist A7 b-VUANOHAEIAINA TIHERLET, ATV b .
J AN, EREnzdma, RL—ZANy 7 - =TI, BXUOFTFA b
ERD 16 EBXVERTY > 7 ) —REDEENE T,

-qreport
aA2A T—=WEFTLIIV—TE, 7075 LMEDX D ITUFUE I N
2D, EOXDA 2 TA MBtTONZDh, BRUMBDO N DNDE
BUCBEIT B L AR— R EERT LD T8 =R L X T . -qreport
WCEo>TURAR - Ty AINVEERTHITIE, T2 a>
-gqreport. -ghot. -qsmp. -ginline. -gsimd. F7/ZIZMOEREILA T a > b

ETHBEND D LT,

-qinfo=mt
A% 3 — RNOWIERFMEE 2 ®E L £T. #L <1 [anfd 2%
RLTEEWN,

-qinfo=unset
RSN IR ERENMTRE L, 32 TIVBITRAA v E—2Ick
STI IV EMTET, #L<IE. gnfd) Z2BHBL TN,

-qipa=list
IPA RE(LOERZEZRIETZ2A T b - YA MO ZT 281 F—IC
fERLET,

-qcheck

BEDYATDIT 74 LBREEFETTHI— REERLET,
-gsmp=noopt

SMP O— RZ2F/)\vw 7458513, -qgsmp=noopt ZfEETHE, a2 /%A1

T =33 — ROMANUEIC LB/ NEH D AH 2TV, KT /N T HRe%

REFLET,

-qoptdebug
EKEDRE(LEEEL THEATS L, TN T—ICL> TiAAEND,
RS NZFEUI - 2287 71V Z2ERL X7,

-qgkeepparm
BB T O =Py — - RTA—F —NAY v VIS NH LT
LEJ., ZUIFETNT =R AR T ADOEEZ 52 5 0]ReERH D
¥9, £IT. -gkeepparm F 7 a i3, BIZZENSDEEAY v 7ITIR
HIDHIET, TNA—REDY—IBASIEINE/NTA—F—DHEICT
JERATELEDITLET,
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-qinitauto
ITRTOHMERE G A SN/EIHIE T 53— ROt hZ2a 2 /81 F—
IHRLET,

-2 SIRY Y - FRYA—THEHT DTNy JiEREERLET. Bizd
g LAVEBALT, TNy H—NOBRENEY —Z - 04— 3> T
7R AR AR EFRELIIEE TSI LICLD, RiliftINza—R
BTN T THIEMTEET, g ODLNVZEELSTHE, LDFHART
N 7« FR— R R ENETN, LAV EES T D E, ETHD/T +
—YAMEELET, LI [d #BRLTIEE N,

I 512, snapshot 7TV EMAL T, 77— a > HNDOEET—EDEEMN
FNYH—ICRABEICTHIEHTEET, F#L L
EBRLTIES N,

RE(ETOTSLETNY T TBHDICHRID -qoptdebug DIEM

-qoptdebug I /N1 T— - A7 a OHMIE, BKELINZTOTITLDTINY
TJEXETHIEIZHVET, TNEITOILD, LDV —A » OI— RKXDEHEIC,

Rt INZ707 I L0MAEEICT Yy TEINIRPI—REERLET. 20
FTarTaA NANINETOT T LAINT Ny H—lca— REINks, TDY
— AT a<@#HMa—RE2F Ny 7 LET, @I — RN TRELZHRNIZT S
ZEICKD, mE(bINZTOT I LOEBOBMEEZ N> T L<HMRETH I &N
TEET, 7OV IFLOEYUI—REZL Ty AL, 774 - BT 490 R

.optdbg 2T THERINE T, ZOEEICOWTIIMTT /NNy ZJOHNYR— S
NEJ,

ROENMr>TTOT I L& N1IVLET,
x1c myprogram.c -03 -ghot -g -qoptdebug

ZOFITIE, V=&« T AV aout [ITANAILEINET, mEflban/z7o
75 KOS I — R myprogram.optdbg E WD HRETD 7 7 1 IVICEEZAENE
T ZOT7ANBTOTITLDT Ny THIZBIRTEET,

1

o AXNAININFZFETARET 7 A IV ET /)Ny FAJREICT 57201213, -g 7213
-glinedebug 47> a > HI/ETHLENHVET, 2ZL. EROonWTNOAT
TarbREINBN LA TS, RiEbINRUI— RE2Z UM a—
R+ 7 74)l <output_file>.optdbg ZVERINET,

s -qoptdebug 4 7' a PNFEEEREODIL. HiEE{LA 7T a > -qhot. -gsmp.
-qpdf £7213 -qipa ® 1 DULEMREESI N EED, ZTNHDF T2 a > &R
ORI b LN, DE D EE{EL NV -03, -04, BXD -05 DMHRE I N
EEICReNET, LLoflld. &iEfbd 7> a > -ghot BELW -03 Z/RL T
WET,

RELENE=ZTASLDTNY T
DLROFINS, 28 T—0 b 2B 707 5 M@ 2 HERINED
TN T ETLD)—=ZDT )Ny 7 EDHESZHRETEET,
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7Oy s AonoRkElbEsn Thand—R2ELET., Jiud. 328
A1 I— IRt ZE2 52T, I—7137 > O0—)VINRETY . b izy
— AT, BRI AR SNEN—TOREEHBTEET,

Bl 2 TNy AH—ICRREND, mElLSN/Y—ADYAMERLET, 70—

anh—7, BEY x + y KXo THODETENLEOMEITIERL T
S,

B 3k TNy H—ZHAL T, miEbINzY— A2 ATy 72— 5% KL E
T, LD —ADITHRF EHRD & RELINTZY —ANDAT— A2 FOT
HBHORICIEBHIEPHILNE N EIZHEELTLEZI N,

%l 1: Jxda—F

#include "stdio.h"

void foo(int x, int y, charx w)

{

char* s = w+l;

char* t = w+l;

int z = x +y;
intd=x+y;

int a = printf("TEST¥n");

for (int i = 0; i < 4; i++)
printf("%d %d %d %s %s¥n", a, z, d, s, t);

}

int main()

{

char d[] = "DEBUG";
foo(3, 4, d);

return 0;

1

B 2: gdb TN H— -+ URb

(gdb) T1ist

1 3 void foo(long x, long y, char * w)

2 4 {

3 9 a = printf("TEST¥n");

4 12 printf("%d %d %d %s %s¥n",a,x + y,x +y,
((char *)w + 1),((char *)w + 1));

5 printf("%d %d %d %s %s¥n",a,x + y,x +y,
((char =)w + 1),((char *)w + 1));

6 printf("%d %d %d %s %s¥n",a,x + y,x +y,
((char *)w + 1),((char *)w + 1));

7 printf("%d %d %d %s %s¥n",a,x + y,x +y,
((char *)w + 1),((char *)w + 1));

8 13 | return;

9 } /% function =/

10

11

12 15 Tong main()

13 16 {

14 17 d§init$0 = "DEBUG";

15 18 $$PARM. X0 = 3;

16 $$PARM.y1 = 4;

17 $$PARM. w2 = &d;

18 9 a = printf("TEST¥n");

19 12 printf("%d %d %d %s %s¥n",a,$$PARM.x0 +

$$PARM.y1,$$PARM. x0 + $$PARM.y1, ((char *)$$PARM.w2 + 1),
((char *)$$PARM.w2 + 1));
20 printf("%d %d %d %s %s¥n",a,$$PARM.x0 + $$PARM.y1,
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$$PARM. X0 + $$PARM.y1, ((char *)$$PARM.w2 + 1),
((char *)$$PARM.w2 + 1));

21 printf("%d %d %d %s %s¥n",a,$$PARM.x0 + $$PARM.y1,
$$PARM.x0 + $$PARM.y1, ((char *)$$PARM.w2 + 1),
((char *)$$PARM.w2 + 1));

22 printf("sd %d %d %s %s¥n",a,$$PARM.x0 + $$PARM.y1,
$$PARM. X0 + $$PARM.y1, ((char *)$$PARM.w2 + 1),
((char *)$$PARM.w2 + 1));

23 19 | rstr = 0;
24 return rstr;
25 20 | } /* function */

Bl 3: RELEINEZ)—ADATY TR —

(gdb) break 17

Breakpoint 2 at 0x10000694: file myprogram.o.optdbg, Tine 17.
(gdb) run

Starting program: /nfs/r31pl/home/gklou/tmp/optdbg/a.out

Breakpoint 2, main () at myprogram.o.optdbg:18
18 9 | a = printf("TEST¥n");
(gdb) continue

Continuing.

TEST

5 7 7 EBUG EBUG

5 7 7 EBUG EBUG

5 7 7 EBUG EBUG

5 7 7 EBUG EBUG

Program exited normally.
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NIF—RREMLEEEBREHDTTVIr—23>D

% 1 O‘E
A—F1 9

MSA—V®T%8§177U7 >3 DR TR BNROI—F 1 27T
d— RZEHREILT 572D XL C/C++ A2/ T—Ne T 288D /)81
—F T3 ‘/L:Dbs’CEFEED%LTMi@Z TV —arEHD —SHED T, O
SN TR EMELZDBRARICHALZ0 T 28813, DLTOHTHNA
T2 CBEN C++ 7OV VFiREFERATNL. O—RONXT+— A%
mMLIEHZENTEET,

o [FEd AN FEOM |

« poR=T D TEHEIFOH LICE DA —/N—\ v KD |

e PIR=DD IREIAARNT Y — (C++11) DR |

c 92 R=2) 15727 L — NFRIA 2 AY > ZERE S OEH (C++1DJ |

« 2 R=D THhRNZAEY —DFEH] |

« 3 R=V D IERO&EEE |

o 04 X=TD R A N > 7 DEIED |

s aR=o TXETOr7 S L -2y 7 Dbl |

c 05 X=YD T4 Ev b - E— RTOEBEORE{LY |

e 06 X=TD TT—RKND kL — AR |

e 101 R=2D THESROMHE (C++11)J |

e 13RX=20 TaHEMEO/H (BM LK) |

ERAHADFEDRE

TO7 I LDOAMITDONT +—< > A %A LT HITE. WS DODNFERHD LT,

o Ty AIWAMNT 72 ZANREAEERE> TWRWES (DD, T—FXR—2AWN
TOT7 72 ADEDIT, Fo0<DITH A - 77‘122'(356%@) MEDINY
Ty— ANZALFEREFF vy v ia - ANZALE IO AR BEEICEEL
S N

s A—HY—MEADOAHNINY 77U 2 T2{7O85G. Ny Ty —&XR—2D/N
AAXTHB 4 K DFERKICT 5,

e N7y —3NEAHMNEHEHALTTFAL - Ty AIIVEUET 5,

o 7y AINEKRENHETEZNHEND D I EEEHZL TNWIHEEIET. A ARGNST
— DY A XEHRL., INEHARDE )Ny 77 —%E0 YT, read ZHH
LT 74N ERZ2ZD))Ny 7y —IZ—EIZHRAD ., TOnhE/Ny 77 —HND
T—HENET S, BEOATYECINEIBIFET 7 AIDNKREL BTN
. INTT 4 AV AHADMEIBENET. 77 AT 72 AT 572012 mmap
BEEGRHTZZEHEZEZATIEI N,
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B VORUICKEF—/IN—Ay RDIER
BIRCEIER T B/, £ 41 75 ) —BRETOHT E X113, KOH 1 KA1
LEEELTIES,

BIBRA >y — 2T 500, BERZEEETEONTHT,

AEETHIUL. 1> T ALINZBEET const DBIREFITHEHT 2. EFHD
AR DBRIC L > T mBE(LOWIDILND £,

#pragma expected_value 7' 7Ot vH— 5T L U5 ¢ TEHHL T, BEEIC
N sEEZ I NA T —CREILTESLDITT %,

#pragma isolated_call 7' VOt vy v — - F 4 LT TEFEHAL T, BIXIER
Wa<, BIRERITKELZWEEZ Y A T 5,
FUCAEY—ZRA > NTDAEEENZVRA > —I2DWTIE, restrict F—
J—REMHT S,

A 25 —DBEND #pragma disjoint, E/ZIIFCAETY —Z2FTLEDTE
BWBHRINTA—F —ZHHT 2,

AEETHIUL, FEA D N—RFZE static ELTEST 5. Z3UTX > TREKDI
O UVE#IZ2 0. BB > I1 b NBe[getEnmE0 £,

WHEIL, TRTOREEKREAS > I1 > TESTHIEEF LRV, 75
ANDIAEBIE N T R TA > T4 > THHEET. KAEEKT —T N ETXRTO
RARBAEAARDY, 7 I A ZMHT 280 2 A VB THERBINET,

RETHNIL, BEKEES TS EEZITIINDH const fRETZMAT
50

TRTCOMMERRICTO Y1 TT 2, TeBsT0 R T, O
ST —BXOERMT O T LI, INTA—F —ORIZ DN TEERE#RZ
HAET, BRELT, EFSNARVEASEFSNEHMAOTOE—S 3 213
RERL ST A—F =15 L DAY — IS NET,

70 kT A FILEN TN WERS S OB O 28T 5,

KT A—H—DREDEL L, BHEEICHEEND /8T A—F—, BT O
RY A T O—RIEBIMET 5 &5 T BN ERET 5,

M2 6 ] LTk 2 T R AR 7= 3L IR 2 B S S A —F — L LTS 2 & &
BT, BDHVIE. KEAEEAES G ERT S5, CokSnk
EARZETE, D281 T—I3EKOMED TV —BLMMEE 2 HbaT s
5R<HBOET, COZER. VIR - FTT Ty FMEICE > TEZND Cit
TOY I ATREOREYTT, I2ARNTIY—ETA NI I F—, BN
IO E NS & E RSN AN 5T, 2ORDDIC, BA 2 ¥ —2REEk
MIREIZIET A, F3ETA. HEVWERBRICE>TINEET LS ICLE
—a—o

AR AT, int © short 72 EDIEEAKDORE, F/-INS REAKIT. B
TRETOTIIARLS ., BICETET LTS,

H DN, ZOBKICEINEDDERU/NT A—F —2HE LT, BIOBEK
DEZRTZEICEHS> TR TITAEAE. RO MY 1 THTZDINT A—F
— AR UIEFEICT 2. ZHUZED. O350 T—Id. oMKz EET S > FF
B EINTEET,
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s MEOBEZEI—T 4 > T2RO0IT, AR UM, BRI/ BRO
AR EGD. HAAHBEBEMAL £, MAAAEKTIE, L84 —N
—Ay RREDD7a<, BB LID@mETH D, £2a32/80 7—=0&KD
KWL ZFITTERHENH D KT,

Cr+ BEES A T5Y -0 OB, a2/ 7—I1CkD. mifbs
NI AR AR~y TENET,

str‘ing.h & math.h O < OBEEIE. 2281 =12k D, w&#ElkaIn
AR BB Iy TENET,

s inline F—T7—RZ@#HALT. 1> T4 D HOEKE RISV H1TT %,
A 2T o BRI, BB —N—Ay RINK DDA, —REIVITETE
MEXNH L X DEETT . 1> F1 AeDRBAE N, DEOGHN & HE
IO S NSNS 2B%. W, 1 DELEOI 2 NAIVEEOEEINT A—
& —, BRI if X, switch X, 7213 for WITHEE 52 5/)85 A—4 —TIE
DHEINDETT, NS5O, ANy — -+ T71ILICANDE ZEHTE
F9, 5T 5L, KEbLL NIVDNENWGEETH, 77y MIIVEREZBI THE
CIA MM TESL DRV ET, HIEZD— RELIIRETH72T 0K
1Z. IRTA > IAMETBEDICLTLES N, HDNWIT. EEERE TR
BETFOIDRBEMABEAETZ2HEHL T ZIW, KREREESD S ZITEUH
INWVEERIE. . 110 0MELTITEL F8 . Z<DEFNS
NSNS HFHEOBE S, BL TWER A,

o IOV ILELL DNS BRI E I TR S, NSBEREFERT D4
FENHDLZEE. qipa AN T— AT a OfRAEZERIHRFLTLE
IV, ZOA T arEMATEE. ZOXORBEEEASTT > I1 21T 3
ZENTE, BEEMOMEUNH L Z&KiE(Ld 52 DOMOFENMEH I NET,

. 27T APEIRME D T2 DT B GG 2 RN T, (RARBIEE L O AR &I
W5, INSOFHEEKETX. 7027 b« AR—ABIVOBEEIERH L DX
T4 =X ADETEENNND ET,

XL C/C++ J2/NAF— U7 7L > OBEH

]
fpragma expected_value]

|—qisolated_call / #pragma isolated_call|

FEAVARANSOH— (C++11) DfER

fE: IBM (3. C++11 (EME(LETOMEFRT C++0x) D—EDOMREE T R— ML T E
T, IBM 1351 &K E. ZOREOHIEZAEBIVOEETLIFETT, ZOSiE

NIVDOEET, IBM ICEDEEOHRRICHEDONTINET, HLW C+ll EHET A
T =D R—Kr2EDT, C++11 DT TOHEEDFEEEE IBM NETTHE
TliX, VU —RAZEICERENLEHEINDAREENH D ET, IBM 1E. V—A, NA
FU— UAR2EDQIA A T— A2 =T —ABNT, HLW C++11 H
HED IBM EEDIHU Y — A E O ZHFFT S 2 E2ilAs TR AL
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ZEACA NI —EZEM LT, KEogLZE 1 DI AR 75—
ErpEEERY, ZORREIL, O—F - S XE2EbSETT O I L0 HIEB K
ORSFATREME 2 @0 2 DITRIALB T,

ZOFEICONTIE. RTR=20 [EEOd AR T 75— (Cr+ll) DOEFL [T
BHLET,

ToTV—FARMASA VR VAEREEDER (C++11)

H: IBM 13, C++11 (FEME(LRTDOFEFRT C++0x) D—HDOBEREZ TR — KL T E
T, IBM 1351 EE. ZOBREOHEEEZHFERLVOEET LS TFETT. ZOFEL
NIV DOFIET, IBM ICKDEHEOMRIRICE DN TNE T, HLW Cr+11 EHET A
T —DHYR—KE2EDT, C++11 DTN TOHREDFTEIEE IBM NE 7T 5%
T, VU —AZEICHRENEBEINSRESENH D T, IBM L. V—A, NA
FU— UARBREDIAINAT— A =T —AIZBWT, HLW C++11
BED IBM EEDHY Y — A EDOHMEEHEFT 2 E 2B T .

BRI A DAY D A ERESHEEZHEHL T, 7> 7L — MNERIEBLIOZFD A >
IN—DREBRDA 2 AY A EREMNHILET, ZOWEL, 72278 771
IV DREY A X2 DI, a2V 2 EHET 2 DITRILE £ T,

ZOFEICOVTIE, B5 X=20 THIRIA > A% > A ERES O (C++11)J |
TatBAL £7,

MEMNBZAETY —DER

C++ 727 Mid, LIRLIRe—=7M5E0 Y TH53., AREFENFHE ST

5720, C++ 7OV ITLATOATRY—FHIZ. C 7OV ITLTOATY—HHEID

HNT =X AT EEEZFT, TOED, C++ 7 TUr— 3 U Z2HHETS

EXT LFDOAA RIA &2FBEBLTLIEI N,

o HEETIE, RO TA XORENVEEGDODEEADAN=—1S5IHICEET %,
TREIRIE . LU AMBEDODED A N—2 7 ) —T LT H2HENH D T,

o BHERTIE, —HICHERT2HENSNVEKIT. TNENAENIGESIZE L,

. WERLBoA TV NN BEERIERSI DD, 5 TRIFIUL
HAHOEDIZHEHTESDLDICT S, ZNEITHOHED | DT, 7277
ke xF—v— OEANOOET, T DA DAY L ARIERT 57
N2, TDOF TP bANDRA L —F T b - XX —T vy —IELE
T, ATV k- XFx—Trv—ld, TNSDRA Y —DY A RZIRSFLE
T, ATz N7 IR ZATHIZE, AT =Ty —DA L )N—
B L T, - —FTHERZRSEET., 5647202V b Tx
—J vy =3, ATY—DEHABESLAT Ty FEEHEEMLET,

o« AL =2« T, ATV b XV y—FHIEBWEAT D MNTHES
FIZ, FHINTNWDE AT —2BIT S (FLTENEZHANHAT D) I3 W
£TY., HHTARW @mon-trivial) TA NIV H—%2FDOF TP MIRHL T
=2 7=V BHHLBNTLZIN, FEAEDEETIZ, FOANL—
T TINZEEI, INSDT AT —ERITTERNVNDS
<9,
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. K&Eig, BMRA T2 bOIE—IT#T 5.

. Srd— - aE— EURBEREEIR. Tr—7 - aE— ZETLR
WEIITT 2, DA TPl FADRA I —2Z0F TPV MIDONVT,
Py O— - Q3RS 2F—FKFZ2IE—L, TNSR™RITA TV &2 a
E—LEHA. TOMBER, RCOONFTENA TPV T 2 DOFTY
T AN TEET, LT —7 - =L, TOF T2 MAIZEENT
WEHTRTORA >H—F Ty b ERKIC. RA 2 —EZNDHET
FT7Yx NEIE-LET, T4 —7 - AE—3HH LFEMOHTICRS 72
O, XIVFALy FRETETITLIHENHD £T,

. ESLTHHEREZICOARMIEAAY v REFHT S,

. Resource Acquisition is Initialization: RAII (U — ZAFELRIIWIHNLTdH
%)) WY =22l %,

* shared ptr & weak ptr ZffifHT %,

EHOBRE(L

ROHA RTA BB LTIEEN,
« TEZNE0DO—IIIVER (HIEBNEEL W) 217 2.

AN =13, ZO—="NVERIZDONT, WS DOhDT—A MNr—ZADME%
THHENDDET, FIAIE. DDA TIHITLEEMEH L TR & FEOH
THG. 328 T—1d. ENZTNONHER OO LT, TNZENDIERZEE
BOMEMNMEREZIIEETINSEENSL2BOEMELET, F7O—NILEK
INEDBEBMETH LN S bFHAAENT, ZEHZT RN L, BXY, S
N7ZBABIE N U T ZOREMNERENCD > TiHAAEND ZEMDN > TN
L. 207 0—NIVEKEO—HIVERICaAE—L TS, Zoao—h)
BRAEFHLTZI N,

o TO—NVEKEMER LTI S WAL, e Thiu, IMREKTIX
B, Ty OIIVEDNEHZEE LZHNERZHERL T ZI W0, #ERORET
HEAB AR EZIRE LT 71V TIE, BROZITHEEIIONT. Rk
T I LAMEVE DEREED THHT L ENTEET,

o SMEKZFHALBRTNETRSBNWERIZIE. 25752 LICERNHNL, 5t
T — & ZREER 2B T I —TbT 5, AEEEOTL A > MITR
T, ACEREY RLAZFERALET, 7 RLAPAWMSENTWEEHZ, 7RL A
SN TWARNERE I I =TI L BT ZE W,

* #pragma isolated_call 7)) 7Oty — T LT T7Iid a8 T—IT,
AR ER B L OHHEBED AR L —2I2D0WTH T 0 EB TR WETTEEIE 2 E
REEDZEICE- T, FEbd— ROEFTREN T+ —< > A %M ET5 2 &M
TEFET, EHEFREFIARLIN—TDINT A= —%15%E L7~ Isolated_call BIEMN
W—TINEBEL., FU/NT A=~ —Zf{E LIEROIEOH UL L
TEEMASNET,

s BEODT RLA%EEBLZEZRITSH, O—NIINERE—RAERELTHALTH
D, ZO7 RLAZESRITNERS WS, TO—FF2%Z RO K THA
HAdaZ &l Tt</Zan, O—AWIWVEBDODT7 RLAZESE, YRLAZE
ST IUEZDERIIHND HEITE TITHhN 51T ORE(LN LTINS Z &N
HDET,
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o MEERGEIEIAKORDVICEREZFHA TS, Rk 07 I 413, Rboica
SIAIVFIZZNZTT> T ETROFEZHIFEL., 0L w2y a ToETE2H]
REICLE T, BRI I—TARERTREBRBENERLTH 25813, IV—T&MHFIC
EREHEAL T, mEfbzmEI®ET (for (i=0; i<4; i++) 1&. for (i=0;
i<x; i++) KObI<FELINET), FIEMUESZHEHL THRITSEREE
ST5E. REFBEGEENLETHIENTEET,

* 64 Ev k- E—RTORELERICBI L/ BRGNS Z#ITIZ0. AHhT—IC
WELPAY— - A ZOEE (long T—F A ZFHT S, KESREEESNIC
F. 1 NN RERIZ 2 N FOEE, HHNWIEE Y b - T =)V ROMHZ K
LTLZE Y,

e FHREICHE L2, B/ANOFE/NISHKEZMEHRT 5,
(XL C/C++ O>2/NAF— - U757 L>X] OBHEHR

) — :
—l [gisolated_call / #pragma isolated_calll

MEREZRA MY T DEME

AR TEREOWEN, 7O T ADINT =X DAICEEEEZ LI ENDHD

i‘a‘o

e DY TENILARNL—DICARN) TR RBETHEXT, AN T OBGE
8 N1 hOERIMNEGHLET S,

« ANV DOEIZFEIIEELTHBL., AN 2 TOEINGN> TWEESE
13, str BAEORD DI mem BIZEHEHTHZEMTEET, HlAIX. memcpy
N strepy KD EHZDIZ, AR T DOKO D ERBT DHENBRNZDT
—g‘o

o A EH Ty RINF—=N=Fw T LW ERMENREEIZIE. memmove @
RHDIZ, memcpy ZHHT D, Z3UL. memcpy MY — AN SFELICEEIE —
FTHDIZHKL. memmove 1, V—RAEATY—HNO—KOr— g icdE—-L
TING, BRICAE—TEHIENHZ72HDTT (AN TOEZITEDED),

e mem BAREMFEHL CTAN) >V EUET S EEIT, count INT A—F —NEET
B<EHTHNL, X0oE#ERI— RMNERSINS, 2L, Mo > MEDY
BICRICY TIIED £,

s WRETHIUL. ANU YT - UFIINEGHFRODERICTS, CARN) 7%
EEEFEHT 258, TOAN) 27 2HnAROERICT S ET, FE D
fbEiiEom B, AT —FHEOHIE. 32 /51 IVEROEHKZX5 Z ENTE
F9., AMU T EHRMICHEARODERICRET S, V=X - T71ILT
#pragma strings (readonly) ZfiH T 50, V—Z - Ty 1)V OEEZRIT 556
& -qro (T 74V FTHENZBS> TWET) S cc 2FEALa2 /81
RESBREET ) =AU £,

(XL C/C++ O>2/NAF— - U757 L>X] OBHEHR

4]
|—qro / #pragma strings|

X&ETATSL - APy I DEREIL
ROHA RI1 22 HEBLT LS,
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c H2ROACR=32 FPBIOXTHEAEN., 203 2 R—% > MIBEEIFOH
LIMEENTVAHE, B2 R— 2 bEEAL THSRITHEHRT S
ETOMIZBEBIFOH LAFET 285813, BEET HEZD0—)VEBITEID Y
T%,

o 2N T—IT, BEEFH/NEONERILOM TR T 2419 % & 5 (2@l
T2 LTS, KITHIZRLET,

float array[10];

float x = 1.0;

int i;

for (i = 0; i< 9; i++) { /* No conversions needed */
array[i] = array[i]#*x;
X =x+ 1.0;
1

for (i = 0; i< 9; i++) { /* Multiple conversions needed */
array[i] = array[i]*i;

BETE—ROBEMBEEZMHH LIRS anE XL, alRER o1, B L%
B/ NUROEMER ZHOFTRTI—T 40 27 LTI,

s TO—=)NNIVEREIN—TEEEFIERELTHERALRZNESICLET,

s W—TDEAFIZZC Y > T T 5 goto IFBETET., ZOLDBIIRE > 2
Wb EIELET,

o T —INA)— « NADFHEWHBREFZDDHZEIZE> T, I— FOTHIRTRENEZE
mExE%, ROO—RNPH 2 ELEEEITIE.

if (error) {handle error} else {real code}

ROEDICA—T 4 T THHENRHDET,
if (lerror) {real code} else {error}

« switch XD 1 D 2 DOT—AN—RIITMD T — A X D BEITET SN
Bld. switch XORNTHMZ AL T, NS5O r—AZKRE M. Byl 5 EH
BINHHPANITHENNE > TWDNEDI N ERER L. AIRETH UL, switch X
ZEIMA TN,

. B LV SN2 AR D B 72D, MEREZITET, SN B
U7 try 70Oy 7 EHHT 5,

o EAFREEII AT RE/R IR U BAlIC 9 %,

64 Ev b E—FTOEREDEREIL

T4 A AENITES T, MEATY —NTEEKEOT—YZUETEZEE 11D
ZEiE, BEHEL, 4 EYL IO THF—X A LBROFIETL £ D,
LinL, 77U —>a3 k> Tid,. 64 Ev b « E=RTHINAILEZEE

DB, 32 Ev b« FB=RTANAINULEGNENZNT 53— U AERTHE

MBHDET, ZAUTIIRDODELD BNV DONOEENH D £,

s 64 EV R TOTITLDENKEN, TOT T L A XOEIMCELD, YA
TU—DERNELDKEL D ET,

« 64 Ev MO long BIFRIED G, 32 By NOEEEREL D BRSNS,

¢ 32 Ev hOFEMNEBEEEIEELZIIN—T - o FELTHERTS 64
Ev b 7077 L0084, BAINSRINSGZN £2E3)0—7 - ho 2 bR
HWAIND-NC, BFEIREETIZO0BMOMSNLEIZRDBEND S,
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64 Ev b TOVITLDINT =X A LOARFZGHD I, ROXDBHIENRD

nE9d,

32 EvhE 64 Ev MEADHEREZTTDRVWEDIZT 2, FlZAIE 32 EvhoO
T—HME 64 Ev FOT—FMENMET L5EE,. 32 Ey FOKE/FFHNE
L. LAY —DEN 32 Ev 82T ERISRETHHENHOET, ZD
72D, BHENELSBRDET,

s HEBIZT VB AINDEEK OV—7 - ho o7 —, EFIRERE) 23,
signed. unsigned. BIOHHIZR int ZREDHTIE/2<. long MZEZHEHT 3,
ZDEDITTBHE, aA/)NA T—N, BEHISE. BEEFEXHLFD/INNTA—F
—, BEXURINZBEEERZ, VOB TEO/REIBRLZ0D T2 06EN R/
DET,

d—RKAD ML —RBE#E
I—H—FFEDO ML —ZABEKOIERH L EFATSESICT 1 T—ITERL
T, TOMOBEKET Ny T L0, TNEDEFTOIANI T 2E5-0T 5
IS TCHZEMTEET,

TV I AT —ABBZEMAT2ICIE. UFOZEZTOMENRH D ET,

1. bL—ABBZEERT %,
2. -qfunctrace + 72 3 > T. ML —AKRROBEKEZIEET 2.

-gqfunctrace 47> a > EMFHATIHE, A2)NAT—N. ZN5D KL —ZABEEDOITE
OH LU ZBEEARDOF— - RA 2 MTHALET, 2ZZL. IN5O L —ABK
1= —DNERTHLENHDET, LLFOUART, b L—ABEDEUHE
NBRA 2 MIOWTHHL T,

e A F—ld. FL—ABKOIEUNH L ZBEBOAD ORITHAL LT, IL—
FCIEINHTESIT. LR ORIIDOETIIEAT — M A > FOfTERSE
<9,

o XN T—1d L —ABKOIEUH L 2O ORAICHAL £, BERIC
EINDITHEBIT. WBEEEKTI®SENER AT — M A2 FOfTE
=T,

s FrvF o FL—ABEUI. BISADFEAELZEEZIT, C++ D catch 70w 7 D
I TR ENET,

-gqnofunctrace 1> /%1 J— - F 72 3 > %7213 #pragma nofunctrace 7 I/ X%
FHLT, BEBONL—AZEHNTTEET,
b —RBEDERRT &

dI—RANOR%E L —292I121d. AFO ML —ABEZERL £,
« _ func_trace_enter ¥, AV DM KL — AR TT,

« _ func_trace_exit (&, HOR ML —ABEKTT,

« _ func_trace_catch &, FvvF - FL—ABKTT,

INsoEEoTO Ry A T UFDOEBDTY,

* void _ func_trace enter(const char *const function _name, const char
xconst file name, int line_number, void **const user_data);
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« void _ func_trace exit(const char *const function name, const char *const
file_name, int Tine_number, void **const user data);

« void _ func_trace_catch(const char *const function _name, const char
xconst file name, int line number, void **const user data);

TIN50 L —ABBDOEHIZDONT, UFTHPILET,
 function_name I&. FL—A T HHEOBEKDHAATTT ,
« file_name &, 7 7 1L DOAHEITT,

* line_number 1. BI DAV OREZIIHOLAOITHESTT, UL 4 N1 b
DEAETT .

* user_data ¥, MR A > —2EDOTY RLATY, #R1( > —2%3. O
DA T =NVERR L. NULL ICWIEbEINET ., £/2. BA1 2 —LBENBTH
570, O7 RLZZ, AUBEENOTRTOA > AVIVA > T— 3 IFENR
HLUICHLTHELTY,

H:

o BB ER T LSS, OB EINETFL, BEEKTORKNERD
Bo7 7 arid. YTFIVOFEITR. C++ BINNO A 00—, exit() B EZIZ
abort() BAXKDIENH L2 ETT,

+ -qfunctrace 47> 3 3. setjmp BXW longjmp ZHHR—HLEHA, #Hlx
\&. functionl Z#& 7 LT function2 @ setjmp() M5ERES longjmp() ZIEOH L
72846, functionl @ _ func_trace exit & function2 @ _ func_trace enter |
MO S NEH A,

o Fy oy FBEKIE. Cr+ DRSNS — - O—RTHFr v FINERA > N TH
CHiENET,

© C++ 7OV ILTHL—ABKZERT ST, BEEER DRI T extern "C" U
=T T4 LT TREMLET,

o BIBOEFOHI LI, BIERICOAMASINE T, BIKNA > T 1 fhans
G, A1 24EN2a— FNTIE ML —ADBfTbNER A,

s IWFALY R - 7T0r I LEZRETLHE. b —ABEEO#EYICFER S 4,
Ty ROv I ZFERIIBNEDICTEIHENHDET, . L —ABEKDIT
O LIE, ALy R-t2—7TRPDEEA,

- ZOFT L5 2T FHELBVERERELZRA, TOBMMIERINET.
Al

I—FNOREZE ML —AT 25L&, LNOBAINEHSNET,

s REENATHLEG. TESEEETRNIENHDEXT,

hL— AR T, BERELBIE E — OIS 7T ZE W, MUY &,
BRIV — 75T Bl D 0 £ 7,

HIRBEEE N — AT 2X51ICa /8 I—IZHERT 25813, b L— 2B
NEBEZUETEL I LR L TZE N,

o 2T LS NZBEIL. ERELS X E A

L —ZBEIE, RNz A,
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o XA T—AERRBEEIIHELEINER A, 720, OpenMP 72 &, H{b THE
BRENTT T N TA A NBEEIIREET, ZOHE. YU N1 LI n
BB O AN, Tt —Y—BRO AR EEE L TEENE T,

o ML —ZBEIZ. EEETIFOH SIS Z B0 ET, ML — AR THE
HEN2TXRTOHDMN, FL—ZAERORAOERH L L 0anicgiiiftans
2. THIERL T ES N,

i

FD C ofIT, 7o hy A 72FEHLTI— ROBEEKE N — 2T % 5iE%E
RUET, functionl & functionz DAV HOREHORD N —AZfTW, DITFOD
OA—RTaANAT—MNHhL—ACHEELEREZ N —Z2T5H5DELET,

AL Fary 558 7714 tle

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <time.h>
#ifdef _ cplusplus
extern "C"
#endif
void _ func_trace_enter(const char *function_name, const char *file_name,
int line_number, void** const user_data){
if((*user_data)==NULL)
(*user_data)=(time_t *)malloc(sizeof(time_t));
(*(time_t *)*user data)=time(NULL);
printf("begin function: name=%s file=%s Tine=%d¥n",function_name,file_name,
Tine_number) ;
}
#ifdef __cplusplus
extern "C"
#endif
void _ func_trace exit(const char *function_name, const charxfile_name,
int Tine_number, void** const user_data){
printf("end function: name=%s file=%s line=%d. It took %g seconds¥n",
function_name,file_name,1ine_number, difftime(time(NULL),
*(time_t *)*user_data));

}

void function2(void) {
sleep(3);

1

void functionl(void){
sleep(5);
function2();

}

int main(){
functionl();

1

KROEDITAAL>TOATSLED)—A « T4 )21V LET,

x1c tl.c -gfunctrace+functionl:function2

FEralRe 7 7 1)L a.out ZETL T, BAEO ML —A#ERZHENLET,

begin function: name=functionl file=t.c line=27
begin function: name=function2 file=t.c line=24
end function: name=function2 file=t.c Tine=25. It took 3 seconds
end function: name=functionl file=t.c 1ine=29. It took 8 seconds
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OB THMN 2K D1, FRHEEHEOEAL L T AT LRLZFHT 2 20IT,
user data NTA—F —MERINTVET, LLFDAT v 7T, user data &
KLU TIOHMZERT S HEEZHHAL XTI,

1. BAECT, user_data DEZRETHAEY —HEHZTHIL £,

2. AT LKiH % user data DfEE L THEAL ET.

3

__func_trace_exit BI%LT. difftime BELAY user data ZflifH L CHRZEZEIR
LF9, #HEIT It took %g seconds DERTHAICERINET,

LF®D C++ OHIT, bL—ABKZENUIH T HiEZRLE T, LFOHITIZ. 75
A myStack EB8% foo Z ~L—AL. #pragma nofunctrace T int main() @bk
L — A& L TWET,

AL TAT 55 - T 7 1) t2.cpp

#include <iostream>
#include <vector>
#include <stdexcept>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <time.h>
extern "C"
void _ func_trace_enter(const char *function_name, const char *file_name,
int line_number, void** const user_data){
if((*user_data)==NULL)
(*user_data)=(time_t *)malloc(sizeof(time_t));
(*(time_t *)*user data)=time(NULL);
printf("enter function: name=%s file=%s Tine=%d¥n",function_name,file_name,
1ine_number) ;
1

extern "C"
void _ func_trace_exit(const char *function_name, const charxfile_name,
int Tine_number, voidx* const user_data){
printf("exit function: name=%s file=%s line=%d. It took %g seconds¥n",
function_name, file_name, Tine_number, difftime(time(NULL),
*(time_t *)*user_data));
1
extern "C"
void _ func_trace catch(const char *function_name, const char+file_name,
int line_number, void** const user_data){
printf("catch function: name=%s file=%s line=%d. It took %g seconds¥n",
function_name, file_name,line_number, difftime(time(NULL),
*(time_t *)*user_data));

}

template <typename T> class myStack({
private:
std::vector<T> elements;
public:
void push(T const&);
void pop();
}s

template <typename T>
void myStack<T>::push(T const& value){
sleep(3);
std::cout<< "¥tpush(" << value << ")" <<std::endl;
elements.push_back(value);
1
template <typename T>
void myStack<T>::pop(){
sleep(5);
std::cout<< "¥tpop()" <<std::endl;
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if(elements.empty()){
throw std::out_of_range("myStack is empty");
}

elements.pop_back();

}
void foo(){
myStack<int> intValues;
myStack<float> floatValues;
myStack<doubTe> doubleValues;
intValues.push(4);
floatValues.push(5.5f);
try{
intValues.pop();
floatValues.pop();
doubleValues.pop(); // BINEREEZED
} catch(std::exception const& e){
std::cout<<"¥tException: "<<e.what()<<std::endl;
}
std::cout<<"¥tdone"<<std::endl;
1
#pragma nofunctrace(main)
int main(){
foo();
}

ROEDITAA T TLD) =K« Ty A& X1V LET,
x1C t2.cpp -gqfunctrace+tmyStack:foo

FITAREY 7 1)L a.out ZEFTL T, B ML —ARRZH NI L XT,

enter function: name=_Z3foov file=t2.cpp 1ine=56
enter function: name=_ZN7myStackIiE4pushERKi file=t2.cpp line=42

push(4)
exit function: name=_ZN7myStackIiE4pushERKi file=t2.cpp 1ine=45. It took 3 seconds
enter function: name=_ZN7myStackIfE4pushERKf file=t2.cpp Tine=42

push(5.5)
exit function: name=_ZN7myStackIfE4pushERKf file=t2.cpp Tline=45. It took 3 seconds
enter function: name=_ZN7myStackIiE3popEv file=t2.cpp 1ine=48

pop()
exit function: name=_ZN7myStackIiE3popEv file=t2.cpp line=54. It took 5 seconds
enter function: name=_ZN7myStackIfE3popEv file=t2.cpp 1ine=48

pop()
exit function: name=_ZN7myStackIfE3popEv file=t2.cpp line=54. It took 5 seconds
enter function: name=_ZN7myStackIdE3popEv file=t2.cpp 1ine=48

pop()
catch function: name=_Z3foov file=t2.cpp Tine=65. It took 21 seconds

Exception: myStack is empty

done
exit function: name=_Z3foov file=t2.cpp 1ine=69. It took 21 seconds

B E SR

o -qfunctrace I /51 T — + AT a3 VIZOWTFHLIZ. XL ¢/C++ T2/¥1
= UTy LX) D EBRL TSN,

 #pragma nofunctrace IZDWTFHLIX. [XL ¢/C++ T2 /N1F7— - U T7 L
> A ] @ pragma nofunctrace] ZZML T ZE 1,
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HDESEOER (C++11)

H: IBM 3. C++11 (BEME(LETDOIEFRT C++0x) D—HDOHEREZ TR — KL T E
T, IBM 1351 EHiE. ZOREOHKIELZHABIVOEETLPETT, ZOFEL
NIV DOFEIET, IBM ICKDEHEOMRIRICE DN TNE T, HLW Cr+1l EHET A
T3 —DOHYR—FZ2EDT, C++l11 OITRTOEREDFTEEE IBM WNE 75 F
T, VU—AZEICEENEEINLH@ENH D ET ., IBM 1T, V—R&., NA
FU—, UARREDAINAT— - A2 =Tz —ATBNT, HLW C++11
BED IBM EEDHV Y — A LD ZEHFFT 2 2B T .

C++11 TlI. BEZESIEOMEDOHT I —IZHEONWTLEERTE., kT 7
L — FEIEOHEGRIC K> TS Nzl 25T s &N TE£d., AilfE
EAESRIINA > RL, ZOANEEZRICE>TEAET LI EHTEET,
Zhickn., BRI S AT o7 bOY Y —ZAOHEAMEARICT ST OY S
ROV FHEEERTAIENTEET., TOME. BT 7L —b - T
HREDY I ARMEZZOPNHI—REZ2FHATL2HE8IC. 94757 —DNNT+—<X
CAEMEIVDHIENTEET, £ BEEAKELRTSHEEIC, HOHTT
J—%EBETHIENTEET],

Batv T4

—IRFR 7R D 2 Filifb L 72 WA, BEIREZEERN O ¥ — IR 2 0L
THMTZZENTEXT, U FOXFHOERE ENAZEATHET,

std::string a, b, c;

c=a+b;

OO IATIE, 281 7—13FT a + b OFRZNT—FFLE., I72bb
FOfEITHEA L 97,
WHEOIV—RABEBREFOI VT ZFvy—Id. XKOXDITRDET,

string& operator = (const string&)

ZOAE—RAEEFTIE. RAITROATY TSR0 £7,

. 74—7 « A—¥fEZ2FHL T, —HZEZ c IcaE—7 3,

2. AR EWET B,

—EERIIRD ATy TTHEIND =0, —RKEk%E c 54 —7 - 2E—95%
ZEFRATIED D EH A,

—EBOARNE LRI —Z2 T 572012, B¥Z2aF—35RbDIT, Z¥KEB
IR AERTZELETEIIENTEET, ODF0, HETOSIENBIEICLS
TAEEINET, BEEIEZRA > ICX> TirbN b7z, IE—&DE
BT/ FT, 2720, BEEREIT. V= AZBEOUEE 2 0[FEIC T 2 S RO E
T, LML, a+ b lF—FHBMETHD, C++11 LIRTD C++ THLHEFEDMRR
D7z const TEMiSNZEEXPLICS</Z>TWET,

FHilEZR T, BERAEETFZUL FOXDITIERTE X T,
string& operator= (string&a)
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COBERAEETTIZ. a+b OMEOHORIZRD C AFAILDOLFINE
DETENTWVDBAEY =N ¢ IKEIDHBTENET, LENST, ¢ DHEITEDL
FHNERHANT DTDITHLUNATY —Z2E DY T, ZONEEZHLWAEY —I2O
E—d 20ENH D FH .

DAFOa— R, string BEIRATHEETFOFEITHRD £,

string& string::operator=(stringd& str)

{

// The named rvalue reference str acts like an Tvalue
std::swap(_capacity, str._capacity);
std::swap(_Tlength, str. length);

// char* _str points to a character array and is a
// member variable of the string class
std::swap(_str, str._str);

return *this;

}

2L, ZOFEETIE, A'Y=EID L TENLLTFINNITLR REFL TWZAE
U—Ild, str DEESNLETRMHRENEEAL, O—TIIVEREEHT L TO
FETIEE, KOAERY —IRVELSZD KT,

string& string::operator=(string&& parm str)

{

// The named rvalue reference parm_str acts 1ike an Ivalue
string sink_ str;

std::swap(sink_str, parm_str);

std::swap(*this, sink_str);

return *this;

}
FERIC, IFD 70075 L string EASHEE T OEB TREIREEL T,

string operator+(string®& a, const string& b)

return std::move(a+=b);

}

H: std::move BEEIE a+=b OFRZLLMESBRICF v+ A NT 22T T, MHBH
LEHA. X std::move(a+=b) [ IHEUMETH B0, ROMEIZ. BEHOANTY
Y- L THERINET, BEHIO A Iy —EaE— DA T H—
MO, BEIMRAEE &I —RABEE TFRIOBERICETHhETD,

FTEImX

std::forward PE%UE. std:imove EX<PZANNNS— - F>TL—KTT, 20D
BE%E. BEOBEKEIEADOSREZRLET, 20X, HBROMOHTIT —IZ
T o7 L= MBI TIREINTWET, kKT > 7L —FDA > 2%
2L TR, BIEOMEO AT I —3EET 5T > L — RN TA—F—IZx L
THERSNZRO—E LTI >a—RaINET, HmS N8I3, std:: forward
BEEICIESINET,

LA FOHNZRT wrapper BI%KIE. do work PEEICHRIE 21T S #mkBI% T > 7L — b
TY, std::forward I, $REBIEAN THEBABOENH URHZHEHAL £9, BT
DOHITIE, decltype BERE & trailing return type HEREH A L T. do_work BEED W
TNNITEREZ T OIEREEE AR L 9. EEDOFEZIEE L T wrapper Bz
FEOHd &, #U)2LEERBEBNELET 255, do_work BAEDIFOH Nk
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o BIMDT >R T U — (temporary) [FIERI T, AP U TOL HEIERMIR
I, do_work PABMEHIFUNE I NZHE EFEMKIC, MULHERICHRINE

R

struct sl *do_work(const int&); /] #1
struct s2 *do_work(const doubled); /] #2
struct s3 *do_work(int&a); /] #3
struct s4 *do_work(doubledd); /] #4

template <typename T> auto wrapper(T && a)->
decltype(do_work(std::forward<T>(*static_cast<typename std::remove_ reference<T>
::typex>(0))))

return do_work(std::forward<T>(a));
}
template <typename T> void tPtr(T *t);
int main()
{
int x;
double y;
tPtr<sl>(wrapper(x)); // calls #1
tPtr<s2>(wrapper(y)); // calls #2
tPtr<s3>(wrapper(0)); // calls #3
tPtr<s4>(wrapper(1.0)); // calls #4

(XL C/C++ dA>2/NA 57—+ 1) 77 L >Z] OBHEH

(XL C/C++ TZ>7—2 - )77 L > X OBHIER

o
ERORR Carll)

]
[decltype(expression) ZUFEE T (C++11)|

T
nh@ﬁ@ﬂ(@ﬂm

AtREMEDEER (IBM HE3E)
HEMNEL. HEIEY A TERSNTWVWEII T A T4 —2MDED 2—)LT
SREIIHEHT D ENREENES N, BIOARERE G OB G & Hik
ZRLUET, afflEMEL B =D& DI T4 T4 — DOAITEA S 1.
MDODLYT 4 T4 —DuEMEEZEHDLZEETEEFA. T2oT4 T4 —DRJHHE
WZEIEETHZET, HHIA T I —ICEoTRERI T AT A —DHELY
AR—HFTEET, ZOEREZFEHTLE, FOMENMESNET,
s AT —DYA XZHNT 5,
o TUMIVEE D RIEEMEN S .
e ANAIN s TJx—REV D « T2 —ATEDE DEGEILZRIREIZT 5,
s B >V OEEEED D,

HR—PFENTVWBRIVTFATA—DYAT

C++
AN T7—BUTFTOIL T4 T4 —DaEEEZYR—RFLTWET,
- BE%K
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* variable

e structure/union/class

enumeration

template

® namespace

C++
A= TFOL T4 T4 —OAfEEEZYR—FL TWET,
e variable

H: C SHOT—FRUISERY > —2 &> ThiahWiew, ¢ OF —F O uH]
BHEERET S L3 TEEE A,

(XL C/C++ JA>2/NA F— 1) 77 L >Z] OBHEH

|-qvisibility (IBM HL5E)|

4]
|#pragma GCC visibility push, #pragma GCC visibility pop (IBM $EL5E)|
XL c/C++ 20— - U7 7L 2R OBIHNGH

|visibility ZRENE IBM HE5R)|

|visibility BIXUEME (IBM HE3E)

|visibility RJEME (C++ OH) IBM LK)

B by 2o e Cor 0% GBM 1)
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AREEDS (T

ROETE, SO HREEZHAL THET,

X 19. AltEME

JE B

T 74k ) =2 T AT =TT s Ty AIIVRNICT 7 )L b

(default) BZEZRE->TWAZ L2 RLET, TNSDI>T T4 =31 TS
J—IZZV AR—FrEN, ZN5ORDOICFCAROMD LT T 4 T 4 —
BESMEHTEET,

fREIN= W) =2 T4 T4 —=NA TP b - T AIIVHICARE S N

(protected) BRSO TWS I L2 RLET, NGO T4 T4 —3HAT 175
=27 AR—rENETH, ZNS5ORDDICFEUCLRTIOMOT > 5 ¢
T4 —EEEHEHTSI T TEER A,

JE2NBA IR D=2 s T4 T A=A T - Ty AIVRNIZIEREDRE

(hidden) 2> TWbZEERLET, INBOI T4 T4 —BHEATAT5
— IV AR—=FEINFEAN, INEDOT T4 T4 —DF RLAZRA
CH—EN L TCHESRTEET,

WL (internal) [SMBU 27—« ToF 4 T4 =04 TPV k- Ty A IIVNICNEENEZ
FoTWwaZEERLET, INHDI>To4 T4 —3HHAST1 TS5 -1
IV ZAR—hEINT, INSEDT T4 T4 —DT7 RLAZHATAT T
—NOMDEDY 2 —IVIMEHT S LT TEER A,

E:

ER

« ZOUY—ATR, FEAHORELEENEIREEEZFECTY. Znsondnnon]
BREBENEESNIEI T4 T4 —D7 RLAR, R 2 —&N L THESHTEX

#l: =75V b

At EE, PR S N7z al S

FERBAPTRIENE, BRONEATRIEIEDE N

/la.c

#include <stdio.h>
void _ attribute  ((visibility("default"))) funcl(){
printf("funcl in the shared library");

void _ attribut

e_ ((visibility("protected"))) func2(){

printf("func2 in the shared library");

void __attribut

e ((visibility("hidden"))) func3(){

printf("func3 in the shared library");

}
void _ attribut

e ((visibility("internal"))) func4(){

printf("func4 in the shared library");

//a.h

extern void funcl();
extern void func2();
extern void func3();
extern void func4();

//b.c

#include "a.h"

void temp(){
funcl();
func2();

1
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//b.h

extern void temp();

//main.c
#include "a.h"
#include "b.h"

void funcl(){
printf("funcl in b.c");

1

void func2(){
printf("func2 in b.c");

}

void main(){
temp() s
// func3(); // error
// funcd(); // error
}

KOAX D RZMHHAL T, libtest.so EWVWIDARTOFEHAT 1T 5 —&ERTEE
3_0

xlc -c -qgpic a.c b.c
x1c -gmkshrobj -o libtest.so a.o b.o

FO%., ROAX U RZFHAL T, EITEFIZ 1ibtest.so 28I >/ TEF
3_0

x1c main.c -L. -1test -brtl -bexpall -0 main
./main
ZOFIDOHINIRDEBD T,

funcl in b.c
func2 in the shared Tibrary

B funcl() ORIHEMEIST 74V M TH B, ZOBEEDIHDIC main.c N
DR CARTOBEBNMERFH I NE T, B func2() OrfHEMNEIIRESINTVS
72, ZOBEBORODICFH CARTON OB ELFEH TSI ST TEE A,
T2 T3, AT A 75U — libtest.so NTEZRIN TS func2() &H
WP U £ 9. BEER func3() ORIEBEMHIZIERTH D20, ZOREEKITILA S
AT =T AR—bEINFER‘RAL, TN T3 T - TT—%FITL
T, func3() OEENE DN SN E2@AIL £, W AEEMEZ DR
funcd() IZOWTHRECHEENLYTITED T,

AIfREEDIL—IV
Al RE D& SR

nJtREMEOEENEME. T 7 4V N (default) WIHEME < RS 172 (protected) ]
HEN < JEABO (hidden) FIHIEME < WE (internal) PIHEMEE72> TWET,
5HZE LT, B 2L TLZE N,

AJREEDREICET B)I—I

T4 T4 —DOuHEEX. LTIV TIRESNET,
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3.

FDOILUT A4 T A —NHRIICIRE SN lEEZ > TWaEE, Z0REE
SNz fEENEA S NET,

FIHATRHRWEE, TOIL T A TA—2HATWDE T I T4 LT 4TD
RT7MBBHHEEE, TNEDOT I T4 LU T4 TICk> TRES N0
BENEHINET,

I TRWIEE., -quisibility 47> a > ORENEHAINE T,

L C 4

C++

I 474 —DOrfEEX. LFOIL—IVIZE > TIRESINET,

1.

N

ZFDLT 4 T4 —IHRMICIEE SN EARBIEE K> TWAHE. TOEE
ENEAREEAEE S NET,

ZITHRWERE, TOLTATA—INTF 2T L—b - A 2 AY > 2L E 13T
ST L — MERIETHBHAIC, 20T 2T L— FAHEBEZ RS TWBEA
3 T2F 4 T4 —ORHERIET > L — hOuEEN S ERENE T
[ #BLTZE 0,

EIOTRWES, TOZT A4 T4 —BUTOVWTNADI > TFARNMNIELST
FENTVSHEE. TOT T4 T4 —OAfBEBHERRDENI > TFALD
AREEN BRI NET. Bl 2 22RLTEI N, BlL—ILicOnTaE
L, 12RX=20 TEV—)L (C++ O | 2BRLTLIZE W,

¢ structure/class

* enumeration
* namespace

o TII - TULIT AT

WRIEE: 750 T4V 7T 4713, VX« AN=BXUOF> 7L —Fhk

Kb OB I B %2 52 £85 A,

FIHOTHRWEE, TOIL>T 4 T4 —Ou#EMNEIL. LFoHENREICL>

TIREINE T, BEIEMIRDEHWIEEER., 2O T 4 74 —DEED

AR T, EBRLTLZS 0, aEEOEIIEMIZ DN T,
TR IEOE RN 23R T EIWn,

« -qvisibility + 7> 3 > OFRE

o TOILT A T4 —OMOuHEN (FOIL T4 T4 —NEHETHD., TOD
BEORN I HBEEZ > TWBHE

s TDITATA—DRODOHOAEENE (FDOLT 4T 4 —DBETH
0. ZTOREKDORED ORNHEEZE > TWE5EE

e TDIUTATA—DINT A=Y —HROuHEL (FOIT>T 17— B
ThHD, ZOREKED/NT A=~ —Ripnu[lEEz2R-> TWDEE

s TDILTATA—DT T L—FElIE&FERTIT T L=k« XTA=F—D
WHEE (O T4 T4 =TT L —RTHD, FOFT T L — D5
BEZIZIINT A= =N HEEZ > TWDEE)

Bl 1
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ROFITIE, 7> 7L —1 template<typename T, typename U> B{} I&. fR¥#&Zh
alfENEZ R o TWE T, ZorEBENEIL. 7> 7L — ML template<>
class B<char, char>{} On[#lJEME. HB2HIRFRIL template<typename T> class
B<T, float>{} Du[#HEE. BLXOITXRTOIATDT>TL—h A 2AH A
fbor BRI RSN ET,

class __attribute_ ((visibility("internal"))) A{} vis_v_a; //internal

//protected

template<typename T, typename U>

class __attribute_ ((visibility("protected"))) B{
public:
void func(){}

1

//protected
template<>
class B<char, char>{
pubTic:
void func(){}
1

//protected
template<typename T>
class B<T, float>{
pubTic:
void func(){}
}s

B<int, int> a; //protected
B<A, int> b; //protected
B<char, char> c; //protected
B<int, float> d; //protected
B<A, float> e; //protected

int main(){
a.func();
b.func();
c.func();
d.func();
e.func();

}
Bl 2

ROFEI T, B func() ZBHATVNS I TFARDI BRBIAVHDITT T X
B THB/H, func() ORIHEMEILXY A B OrJflENE GERR) Mo iElENnE
T, VIAAZHATVNSACTFARDIBRBHITNDHDIL, protected IZFXE S
NETIT - TAVIT 4 TTHD2D, 7T A A OnEIREINET,
namespace _ attribute_ ((visibility("internal"))) ns{
#pragma GCC visibility push(protected)

class A{

class __attribute  ((visibility("hidden"))) B{
int func(){};
1s
#pragma GCC visibility pop
1

il
3
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ROFITIE. -quisibility 47> a k> TRES Nz aHEEIIREINTHE
9, vis_v.d ZREOBIZFTA D THO., OV T ADAKEMEEZT 74V~ T
. TIN5 2 DOBEXDEERIEMAEWAIEEEIREI N TS 2D,

vis v d ZEOEBEOWHEMEIIREINTNET, RUCIL—ILITEDINT,
vis_v_p. vis_ v_h, BEWY vis v i BEOAHEEEMNRESNE T, vis_f_funl,
vis_f_fun2, BEX vis_f_fun3 BARORHEMEIL. NS OREKD/INTA—%—
BMOuHEE. ROBOHEE. BX -qvisibility 47> a > OREITEK > TR
EINET, vis_f _templatel BXU vis_f template2 7> 7L — MO AIHE
i, ZNSOEKOT > 7L —MEIKOrHEE. 7> L—h c NTA—F—
ORHENE. BT A=y —RoOuEEE. ROHORHEE. BIY
-qvisibility 7> 3 > OBREICL > TRESNE T, EEIEM RS &Ll EE
MMEHETNET,

//The -qvisibility=protected option is specified

class __attribute_ ((visibility("default"))) CD {} vis_v d; //protected

class _ attribute_ ((visibility("protected"))) CP {} vis_v_p; //protected

class __attribute_ ((visibility("hidden"))) CH {} vis_v_h; //hidden
class _ attribute ((visibility("internal"))) CI {} vis_v_i; //internal

void vis_f funl(CH a, CP b, CD c, CI d) {} //internal
void vis_f_fun2(CD a) {} //protected
CH vis_f fun3(CI a, CP b) {} //internal

template<class T, class U> T vis_f_templatel(T t, U u){}
template<class T, int N> void vis_f template2(T t, int i){}

int main(){
vis_f _templatel<CD, CH>(vis_v_d, vis_v_p); //hidden
vis_f_template2<CD, 10)(vis_v_p, 10); // protected
}

C++

AIREEDOERICET S5-IV EHIHEIER

I2T4 T4 —DuHEEZEET DI, LRI —ILEHKEEEZEEL T

7230,

o AHEBMER. Y =Y ERE DI T4 T4 I L TOREETEET,
oY) =R DI T T4 —DRHENEERET S E, 2281 T—1F
BEAYE—UERITLT, EEINHERIEHEINE T, SR
TLZE W,

s I2T 4 T4 —DRILEENCEENTERO R n[HEL 28T 52 13
TEFER, BELESS, 22 7= T— - Avb—I2RITLET,
i 5| ZBHRL T 7230,

« M—DIT T4 T4 =0 TNENELRDAMEENEESN-EROES 2+
STWBEE, TOLILT 4 T4 —OREREEIX. a2 /81 F—I12& > TR
WIS N BB TT, [Bl 6 2B T ZE 0,

+ typedef A7 —h A NTHHBEMZIEET S LITTEEE v i
LTLEE,

. g T T DnEBENE R o TWAA. B T T& BRUN TR IE BT
CRIUAHBENEZRF> TWET, EHRLTLIZI N,
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. BB IALEZDIL I O—=T 2T « 75 ANPRINCHEE S Nz
2> TWRWERIZ, 7 7 ADAEEIEOBEIERLA. DT T ADIEFH
A XN—BIO @I DEENEN., BROZ DY T ADEIEY T XD EED
BRIEME DIERNRE, 3251 T—I3EHEA Y D& RHTLET, 2%
BLTLZS W0, ATHEEOELEMICOVWTIE. [THEEOBERIEN) 22
BLTLES N, e

. HETZEM ORISR IEL, FCAROARIZERICIZY TIIE D £H A,
EBRLTLES N,

. ZJO0—=)N)L®D new BHEEIL delete EETFDIEEMNZIEE L5
By A2 T—E, ZORERENT 7 4L b TRWEEIEE O AR M % %
B|ITBENIELE A E—VERITLET. Bl 1] 2BRLTIZI N,

C++

%l 4

ZOFITIE, AN T—1E. ZEom i, BLY j onfEEEAEHEL T, F
DOHEMEIE. m & i BRRY =225 TWANSTHO, 13U o r—2%F
STWRNWNSTT,

static int m __attribute_ ((visibility("protected")));
int n __attribute_ ((visibility("protected")));

int main(){
int i _attribute_ ((visibility("protected")));
static int j __attribute_ ((visibility("protected)));
1

il 5

ZOFITIE, AN T—I3LT— - Avb—F2FTLT, 28 m OEFENT 2
DORBD BN ZRFFICIEE TERW I E2maL 9.,

//error
int m __attribute_ ((visibility("hidden"))) _ attribute_ ((visibility("protected")));

Bl 6

ZOBITIE, 281 =12 & > TR I NS fun() BEEDESIL extern
void fun() _ attribute_ ((visibility("hidden"))) TH D7D, fun() ORI
PEIIERFTT,

extern void fun() _ attribute_ ((visibility("hidden")));

extern void fun() _ attribute_ ((visibility("protected")));

int main(){
fun();
1

Bl 7

ZOHITIE, £ vis v ti ORHEBHEIZT 74 b THD. ZHUT typedef X7
— A NNOREDHEEZTER

//The -qvisibility=default option is specified.
typedef int __attribute_ ((visibility("protected"))) INT;
INT vis_v_ti =1;
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C++

il 8

ZOFITIE, 7T A P OnHBEMHISAEEINTVSZD, CPx BLW P& ORI
EEbREINTVWET,

class __attribute_ ((visibility("protected"))) CP {} vis_v_p;
class CPx vis_ v p p = &vis_v_p; //protected
class CP& vis_v_1r p = vis_v_p; //protected

#l 9

ZOFITIE, 3281 T—137 T A Derivedl OF 7 # )b Nal@EME % ZF T F
T, ZOuHBEMEIZ. 7T A Derivedl 1Tk U THRMICIEES N TWVWANST
I, A28 =1, 7 5 A Derived2 DIE#E SN HEEDZ I TET, &
OREEZ. T o= 7 752 A OuEBEENSERESNZHDTH S
MNETY, 7T Derived3 I RMICIEE S NZAflEEZRi>THB 59, T
JA—=T 27 I I ABRVWED., IOV I AOREBEIEZT 72V T, T
AT —IFEEA -2 R ITLET, TOHEEIE. 7T A Derived3 OR[HE
PEDBENERLL. BV Z A Base On[HEMEDELIAL, BROIEFHFHIA > /)N—F
B fun() ORIEEMEDEEIELN K DKW STT,

//The -qvisibility=default option is specified.
//base class
struct __attribute_ ((visibility("hidden"))) Base{
int vis_f fun(){
return 0;
1
1

//0k
struct __attribute_ ((visibility("default"))) Derivedl: public Base{
int vis_f fun(){
return Base::vis_f_fun();
1

Jvis_v_d;

//0k
struct __attribute_ ((visibility("protected"))) A{
struct Derived2: public Base{
int vis_f_fun(){
__attribute_ ((visibility("protected")))
}s
}
b

//Warning
struct Derived3: public Basef
//Warning
int fun() __attribute_ ((visibility("protected"))){};
1s

1l 10

BT, ARiZER X OEROAEREIEZ. ARi%EHE X OIRICIEE S X
.
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//The -qvisibility=default option is specified.
//namespace definition
namespace X _ attribute  ((visibility("protected"))){
int a; //protected
int b; //protected
1
//namespace extension
namespace X {
int ¢; //default
int d; //default
1
//equivalent to namespace X
namespace Y {
int __attribute_ ((visibility("protected"))) a; //protected
int __ attribute_ ((visibility("protected"))) b; //protected
int ¢; //default
int d; //default
1

11

ZOHITIE. 7T A A DIMIITERE SN new HET & delete HEFIZIZO—N
BB TH 570, B/RICHE S NZIENHOTEBEERITEH S NEEA. 75
A A NTERINE new HET & delete HEFIZO—HILBEETH D720, TN
SOuHEEZIRETEET,

#include <stddef.h>

//default

void* operator new(size_t) throw (std::bad_alloc) _ attribute_ ((visibility("hidden")))
{

return 0;
}s
void operator delete(void*) throw () _ attribute_ ((visibility("hidden"))){}
class A{
public:
//hidden
void* operator new(size_t) throw (std::bad alloc) _ attribute_ ((visibility("hidden")))
return 0;
}s
void operator delete(void*) throw () _ attribute_ ((visibility("hidden"))){}

TIIV—IV (C++ DH)

BRI, T2T7 4 T4 —MTEIRTEEXT, ROXTIE, AHMEEROTRT
DT —AERLTWET,
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£ 20. W[RIEVE DR

BT
Fa4T  |IBREICTAT
14— {4 — il
namespace | fLoC DA ETZEM | namespace A __attribute  ((visibility("hidden"))){
TEEREINLH // Namespace B has the hidden visibility attribute,
. // which is propagated from namespace A.
S 7
i} & 2R %R namespace B{}
// The unnamed namespace does not have a visibility
// attribute.
namespacef}
}
namespace | fRIHICD L RFTZEMH] |namespace A attribute  ((visibility("hidden"))){
TEEINEY S // Class B has the hidden visibility attribute,
2 // which is propagated from namespace A.
class B;
// Object x has the hidden visibility attribute,
// which is propagated from namespace A.
class{} x;
}
namespace | fRIICDFAFIZER | namespace A __attribute  ((visibility("hidden")))({
TEEI N B // Function fun() has the hidden visibility
// attribute, which is propagated from namespace A.
void fun(){};
}
namespace | fLifoC DA RTZEMH] | namespace A __attribute  ((visibility("hidden"))){
TEEINEAT // Variable m has the hidden visibility attribute,
- // which is propagated from namespace A.
Yz b int m;
}
77 A AZ)N— 27T X |class __attribute_ ((visibility("hidden"))) A{
// Class B has the hidden visibility attribute,
// which is propagated from class A.
class B{};
}
79 A AN—PIEET |class __attribute  ((visibility("hidden"))) A{

TTHR A > IN—2
"

// Function fun() has the hidden visibility

// attribute, which is propagated from class A.
void fun(){};

// Static variable m has the hidden visibility
// attribute, which is propagated from class A.
static int m;

10 3 /N7 45—
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£ 20. W[RIEVEDER (B )

oot
VT4 T  |IBRETVT 4T
1 — 1= ]
template 5> 7L —Ih « A |template<typename T, typename U>
S Ay A7 | class __attribute_ ((visibility("hidden"))) A{
<Pk public:
> 7 b= MRk void fun(){};
t/=>7L—Fhk }s
B AR ARAL
// Template instantiation class A<int, char> has the
// hidden visibility attribute, which is propagated
// from template class A(T,U).
class A<int, char>{
public:
void fun(){};
// Template specification
// template<> class A<double, double> has the hidden
// visibility attribute, which is propagated
// from template class A(T,U).
template<> class A<double, double>{
public:
void fun(){};
bs
// Template partial specification
// template<typename T> class A<T, char> has the
// hidden visibility attribute, which is propagated
// from template class A(T,U).
template<typename T> class A<T, char>{
public:
void fun(){};
F>7L |77 Lb—b 1 |template<typename T> void funl(){}
—~®B| | > A& A{p/5 | template<typename T> void fun2(T){}
K )% S e AP e
BINTA | T V=M a5 M attribute ((visibility("hidden"))){} m;
—5— fkr=>71L—Fk
R4 B RRAL // Template instantiation funl<M>() has the hidden
// visibility attribute, which is propagated from
// template argument M.
funl<M>();
// Template instantiation fun2<M>(M) has the hidden
// visibility attribute, which is propagated from
// template parameter m.
fun2(m) ;
// Template specification funl<M>() has the hidden
// visibility attribute, which is propagated from
// template argument M.
template<> void funl<M>();
A4 |EMO—HAIVEE [inline void _attribute_ ((visibility("hidden")))
> R% fun(){
// Variable m has the hidden visibility attribute,
// which is propagated from inline function fun().
static int m = 4;
}
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£ 20. AIEEBIEDIEIR (96 )

5T

T4 |iBEkIVTF T

1 — 1 — il

type TLDOMDIT T ¢ |class _ attribute  ((visibility("hidden"))) A {};

TA = . . i .

// Object x has the hidden visibility attribute,
// which is propagated from class A.
class A x;

BB DR | Bk class _attribute_ ((visibility("hidden"))) A{};

0 BRI // Function fun() has the hidden visibility attribute,
// which is propagated from function return type A.
A fun();

BEI%/NT | BE%K class _ attribute_ ((visibility("hidden"))) A{};

R iy — // Function fun(class A) has the hidden visibility

D // attribute, which is propagated from function
// parameter type A.
void fun(class A);

-quisibility 77> a2 FERALETRIEEDIEE
-qvisibility = 7> a > EFHL T, 7OV I3 LNONR) > —2 - 2T 4T+
—OnHEEE 7 O—NVICRETEET., TNHDOL T4 T4 TI7
XTI T 0T, WORIHEE S NZEE. 2138V — )V 5 nl il gk %
BTWRWEE, -quisibility &7 > a &> TIRES N AEEEZ R > TWE
j—o

7530= -7ty —-FToUoT1+ TEERLENREN
DIETE
V—ZA - 707 I LAERIZHZ5 T, #pragma GCC visibility push BEX N
#pragma GCC visibility pop &WH 7 Ot yd—- T4 L U4 TOXRY Zff
HAd5ZET, ToT74 74— DOnfHEEZBIRNICRETEET,

A28 =13, FARSINEAR/ET S 7~ - 7 Joeyd— T4 LT+
TaHYR—FLTWET, T2T 14T 4 —M FAKNIN7 #pragma GCC
visibility push B XN #pragma GCC visibility pop T4 L7 T 4 T DEE DX
FICEENTWBEE, TNSDIBRGEVWT A LT 47 « XYDENTRD
EJC N EHRLTIEI N,

ANy — e T4V LU TREET < - T4 LU T4 T2BEELTIIWITE
Th, BELESSG., 7007 AIEEHOEEERT AIREENH D T, |#
EHRRLUTLZI N,

wf{E T 5 7< - T4 L7547 #pragma GCC visibility push BXN
#pragma GCC visibility pop 13, ARIZEMAI—TDESOAIIEEEZE5 X ET,
PSR AUN—ET T L — NEFKMEIZ B ZZ T EE A, Bl 4 =
ZHLTLZI N, Cr+

£l
#l 1
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ZopITIE, BEKEAEIL. FhnEncEb WS Iy - Sy oty y— - 5
AL T 4 TORTICE> THRESNZAHEE 2> TWET,

#pragma GCC visibility push(default)
namespace ns

{

void vis_f_fun() {} //default
# pragma GCC visibility push(internal)

int vis_v_i; //internal
# pragma GCC visibility push(protected)

int vis_v_j; //protected
# pragma GCC visibility push(hidden)

int vis_v_k; //hidden
# pragma GCC visibility pop

# pragma GCC visibility pop
# pragma GCC visibility pop

}

#pragma GCC visibility pop

)

ZOHEITIE, ANA =3 - TT5— - Awb—FFTLUT, printf() T
A7) —BBOEENEONSRNI EE2BHLTNET,
#pragma GCC visibility push(hidden)

#include <stdio.h>
#pragma GCC visibility pop

int main(){
printf("hello world!");
return 0;

}

i
3

ZOBITIE, Z7TFA « A2)N— vis v i BXW vis_f fun() ORIEEMEIZIELR
IR TWET, ZORHESEIL. 7 I ZORHEBENSERINTHETA, 7
TR T4 VLI T4 TDOEEIZITER A,

class __attribute_ ((visibility("hidden"))) A{
#pragma GCC visibility push(protected)
public:
static int vis_v_i;
void vis_f _fun() {}
#pragma GCC visibility pop
} vis_v_a;

il 4

ZOFEITIE, vis_f_fun() BIBOPHEBEBMHIIIEARICIZ> TWET, Zon#EME
. T2 7L — ML £ 72 3 E D RR L O I BB TN SRR E N TWE I
TSR T4V IT 4 TOHEIZTER A,
namespace ns{
#pragma GCC visibility push(hidden)
template <typename T, typename U> class TA{
public:
void vis_f_fun(){}
1s
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#pragma GCC visibility pop

#pragma GCC visibility push(protected)
//The visibility attribute of the template specialization is hidden.
template <> class TA<char, char>{
public:
void vis_f_fun(){}
1s
#pragma GCC visibility pop

#pragma GCC visibility push(default)
//The visibility attribute of the template partial specialization is hidden.
template <typename T> class TA<T, Tong>{
pubTlic:
void vis_f_fun(){}
}s
#pragma GCC visibility pop

C++
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FMENAMNIA—=RSA4TS5Y—-DEH

IBM XL C/C++ for Linux, V13.1 & NANXT 4+ =X AEFGED T AT T

— -ty hZFRMML THMENTVET,

+ Mathematical Acceleration Subsystem (MASS) [3FH%E S 1172 BE ML AA AHBEE D &
ATI53Y— -ty ’T, B AT LEETA T 7 —BEEBZ S LUz
REZIRME L £9, MASS IZDW T3 | I'Mathematical Acceleration Subsystem|
(MASS) 91751 —DffHI [CHIAINTNET,

* Basic Linear Algebra Subprograms (BLAS) () —F > @Dt v T, PowerPC 7
—F T F v —HITHAEI Nz, 7R MV RFERERZREL TWET,

BLAS B2 DWW TIE (132 =D [Basic Linear Algebra Subprograms (BLAS)|

[DFEH feHmEnTNET,

Mathematical Acceleration Subsystem (MASS) 5S4 75V —0D{EH

XL C/C++ &, NA/NT 4 —< > AF 451 H D Mathematical Acceleration Subsystem
(MASS) 91475 U— -ty hZRML THFESNTHET,

MASS 71475 U—ld AHT— CIC+ BEDITATT7U— (120 R—=2 D TX]
(1Z— 1477 )—0fHI I 228) . HEOT7—F77F v —HITREIN

R B s 94TV —=Dy bk (TI2X=2D RNV 514750 —0)|

2B, BROREDT —F 77 F v —HICHEINZ SIMD 5175

U=ty b (127 X=2® ISIMD 74 77U =01 I #58) SRS
NET, ANT—EXRZBPVOBEDTA T I —IZEENTVWHEEIL. HoH&
DL RV THEMIIEOHENE TN, 22— =707 5 AN THRIITHE

DT ZEHAEETT . MASS BABES AT L - 91075 —BK T, EMEEE
BISMVILEENER72 2 B EMH D ETOTTHERELIZI N,

MASS B33, 774 )V hOADE— R T, FE/NISBIIN STV ES T EREL
TEITTIHENRDHD LT,

TOT I LERRRONWTNNOF T a2y hEf->TaA AN TEHEE
(=8

e -ghot -qignerrno -qnostrict

* -ghot -qignerrno -gstrict=nolibrary

* -ghot -O3

* -04

* -05

a8 T—13. i MASS N7 ~VES% (B9%C vdnint. vdint. vcosisin.
vscosisin, vagdrt., vsqdrt. vrgdrt. vsrqdrt. vpopcnt4. vpopcnt8. vexp2.
vexp2ml., vsexp2. vsexp2ml. vlog2. vlog2lp. vslog2. BL vslog2lp ZHF5k &
L0 OFFRHLIZE ST, HEIMIZ YD AT LABERREEICTHT 2 X7 N IUVEIREOH
LaidBET. N7 MUETERWEARIT. BEINIC. %l MASS A7h 5 —B¥oD

© Copyright IBM Corp. 1996, 2014 119



OHLZRITLET, HEBNY MUEEREEZHBAL S —(LoBHE, 2284 5
—l3 XLOPT 71 7F VU — libxlopt.a IZEHFENTWNS MASS BIDN—2 3 >
ZHEHALET,

RO F 7> a -y MIIMAT, qipa 7723 >NERITa>Tnwb EEICa
SN T —IIRT FIETERNWE, MASS AN 5 —B%¥ D1 > 51 it
THSIEH L ZREL ET,

[131 XR—2D TMASS 2T 27077002 81)LED > 71 [TiX. MASS
FA TS —2ERTZHTOY S L0 NI EEED > 7 ik 5N
MASS AN T— + IA TV —BREBHE DL AT L+ T4 77— EEEL
TREIRMITHEAT 2 HIEICDNWTHALET,

H: Linux T3, 32 Ev b A7z E 64 Ev b AT bERICTA
TIU—NTHAEGDODEDZENTERWNED, LTI 2 DON—=Ta>d
ANTG— T4 TITU—, XTIV IFA4TIF7U—, BEXAX SIMD 177U —D
FTNEN, XT BV IA4TT7U—, BEIAXSIMD 1477 —MNa2/)N F—&
—HEICHM I NE T,

7IUr—var. | AHTF—-F4TT | NIBV-IFL4TT
y17 U— U— SIMD 51 75Y—
32 Ev k-7 7U% |libmass.a Tibmassvp*.a Tibmass_simd*.a
—>ar
64 Ev k-7 7U% |1ibmass_64.a Tibmassvp*_64.a Tibmass_simd_64.a
—rar

BEH A

[ [Mathematical Acceleration Subsystem @O Web Y- k. http:/www.ibm.com/|
[software/awdtools/mass/ 75 7 7t A ] g

ANhS—-5475)—DEHA
MASS A/ F—+ F4 75— libmass.a (32 Ew ;) BXW 1ibmass_64.a (64
Ew b IZiE, SR HEES AT A - T4 T T BRI E/NT =< AN
M kU7, St SN/ —EOBHBITHH SN HEEHAABBEBN T ENTHE
9, MASS A7 T —B8%lE. 1ibmass.a £7/21X 1ibmass_64.a [ZHIRIIZY > 27§
HEZIHEHINET,

HIRIJIZ MASS AH T —BE I L72WIEAEIL. LFORAT Y T2FETLE

KR

1. math.h 2V —2Z « 77 A )VITHHAIAE Z & T, BIE (anint. cosisin. dnint.
sincos BX rsqrt ZFR<) OO MY 1 TEIEMHT D,

2. mass.h &Y —A « 7y A)VITHAAT Z & T, BI%K (anint. cosisin. dnint.
sincos BX rsqrt ZFR<) OO MY A1 TEIEMHT D,

3. MASS AHTF—+ T4 75— libmassa (£721F 64 Ev k- N—=T3>dD
libmass_64.a) 27 7 —a &) 27385, FMHHICOWTIE, (131
[R=>D TMASS 2327075 L,0a 2 )()VED 7] EBRLTLSE
I,

120 XL C/C++ mElbBLOTOSSI> 7 - HA R


http://www.ibm.com/software/awdtools/mass/
http://www.ibm.com/software/awdtools/mass/

EREORRZE 2 DRT sincos LD MASS A1 5 —BI¥UL, ERED/NT A
— =R T ANTEREORHRZR TN, BHEDO/NIA—F—22F AN TH
WEOKREERLET. TNH5D MASS AH T —BROEN#HE 21 IRLET,

#21. MASS X715 —PBi%

PREERE R | HOREEBIR | S ERERB T Oy (7 HREREB IO Ry 1T
acos acosf x DY —2 YA % |double acos (double x); float acosf (float x);
B
acosh acoshf x DOXMAAFRT —27 IH | double acosh (double x); float acoshf (float x);
12 &KT
anint x DILD 7R E %K float anint (float x);
Kl
asin asinf x DY —27HA %3& |double asin (double x); float asinf (float x);
Kl
asinh asinhf x OMHHHFRY —2 A | double asinh (double x); float asinhf (float x);
CEIRY
atan2 atan2f xly D7 —72% > x> |double atan2 (double X, float atan2f (float x, float y);
FZERT double y);
atan atanf X DY —2% 221> |double atan (double Xx); float atanf (float x);
e
atanh atanhf x OMHHHET —2 % > | double atanh (double x); float atanhf (float x);
T hERT
cbrt cbrtf x DAIHRZIRY double cbrt (double x); float cbrtf (float x);
copysign copysignf i+ y ZFfD x ZKR  |double copysign (double float copysignf (float x);
El x,double y);
cos cosf x OaAYA 2 ERT double cos (double x); float cosf (float x);
cosh coshf x OMEHFRIY1 > % | double cosh (double x); float coshf (float x);
R
cosisin FHERAY x DAY > | double_Complex cosisin
THEEGEAY x DB > | (double);
THhHEFRBERT
dnint x (580 ORBITNE | double dnint (double x);
BEerkd
erf erff x DiREREKZEIRT double erf (double x); float erff (float x);
erfc erfcf x DR ZER 2R | double erfc (double x); float erfcf (float x);
<+
exp expf x OIREBIKZIRT double exp (double x); float expf (float x);
expml expmlf (x OFEFEI%E) - 1 2 | double expml (double x); float expmlf (float x);
R
hypot hypotf x> + y) OF¥HMZERE | double hypot (double x, float hypotf (float x, float y);
g double y);
lgamma lgammaf x OB DA | double lgamma (double x) float lgammaf (float x);
ED H 2 K 2K 9
log logf x DOHEBMEZEIKT double log (double x); float logf (float x);
log10 log10f x D AR ZERT double 1ogl0 (double x); float loglOf (float x);
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#21. MASS X1 7 —Ba% (%)

R EBIE | BRERR | 3 REERBE O Ry 1T HREERBE IO~y 1T
loglp log1pf (x + 1) OEAMEZR | double loglp (double x); float loglpf (float x);
Kl
pow powf x Dy FERT double pow (double x, double |float powf (float x, float y);
¥);
rsqrt x OFEFHWOWEEIX | double rsqrt (double x);
Kl
sin sinf x DYA > ERT double sin (double x); float sinf (float x);
sincos xs & x OYA T, void sincos (double x,
xc Z x OOY-A T |double* s, double* c);
RET B
sinh sinhf x OXEFRY A > %K | double sinh (double x); float sinhf (float x);
Kl
sqrt x D% double sqrt (double x);
tan tanf x ¥ > % |double tan (double x); float tanf (float X);
Kl
tanh tanhf x OMEHFRSY > = > |double tanh (double x); float tanhf (float x);
&R
s

o —ABAEC (sin. cos. tan) 3. KREARFIE FHERHED 2% N1 LD KEWV) O
13 NaN (BB T3 2RLET.

o BAHICK->TIE. MASS BI%id 1ibm.a 71 75V —NOBIF ERENE L 7%
W=, B3 GETERT— AT E08H D ET Fl: sqrt(Inf)).

+ libm.a & DOFEELEZIZ DWW TIE. [Mathematical Acceleration Subsystem Web |

EBRLTLIEE N,
Tl 7 0 15

[+ [Mathematical Acceleration Subsystem @ Web 1 k. http://www.ibm.com/

[software/awdtools/mass/ 75 7 7+ A Al gl

ROBMV-34T5Y—-DER

WD MASS X7 NLVBIECZE HRIZIEOH L 72 Wiga,

massv.h =Y —2Z -

Ty AICED T, 77U —2a P &R MV - 4750 =I12Y 207

HIET, TNZITD EMTEET,

(U > 2712D0TIE, 131 "= D TMASS|

[ZHEHTZ27077 L0080 E) D) |EBRLTLEI N, )

libmassvp5.a

POWERS 7 —F 77 F ¥ —HICHEIN-BEEZEZEAET,

libmassvp6.a

POWERG® 7 —F 77 F v —HICHE I N Bk EEAET,

libmassvp7.a

POWER7 7 —F 77 F v —HICHEIN-BEEZEHET,
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libmassvp8.a

POWERS 7 —F 7/ F ¥ —HICHHEINZBEEZEZEAET,

R B FATITU—IZEENTND, BREE &M EOFB/NUERBEEIZ DWW
T 124 RXR=VDE D ITFEDENTVET, XV KN T4 TFTY—IZEEN
TWDSEHBEEIZONTIE, [R6RXR=VDK 2 ICEEESENTNET, C BXWY
C++ 77U —2a>Tld, ANT—BIREZMHEHTHHAETH, UR—h3InTw
HDEFBRICEBZEORH L OATT,

WS DOMDBEAKZERNT (FitZ2Z), X7 ML 94 75U —HNDOTRTDFE
INECEBAEIER D 3 DDINT A—F —EZITFTANET,
o ERE (EREERSEUH) T BRE ERBERREH) ORI MV A—=4

o AR (RPRMEEBIEON) 3R HREREEBE) ONT MVANNT A=
© BENT BMVENRTIA=5—,
BEOERIRDEBD T,

function_name (y,x,n)

ZZToy 3=y b - XT B, x FY—=ZA - XTBMV, n 3T MVOES
TY. WIA=F— y BEW x &, BEEHE v DWW BIBCTIIEAE R, BREEED

#include <massv.h>
double x[500], y[500];

int n;
n = 500;

vexp (y, x, &n);

TL A2 RN expx[i]) (ZZ T i=0,..,499) THHEZ 500 DX Ml y 2L
i—é‘o

BE% vdiv. vsincos. vpow. BEN vatan2 (BIRNENS DHIKEEN—T 3 >,
vsdiv. vssincos. vspow. BXN vsatan2) I&. 4 DDOFEEED FT, B
vdiv. vpow., BE vatan2 X, S (zxyn) Z2EDET, B vdiv &, XU K
Wz ZHAILET, ZOTL A2 M x[ilyli] (=0,...*n-1) T, BIEL vpow 1IN
7RIz 2HALET., 2O A2 NI x[iPW (=0,..,*n-1) TI, BE%E vatan2
B3I MV z ZHALET., TOITL A2 MM atan(x[il/y[i]) (=0,..,*n-1) TI, B
¥ vsincos 135IE (yzxm) Z2E0D, 2 DOXRIT ML y BXWY z 2HAHLET, Z
DIL A2 MEIZENZEN sinx[i]) BEN cos(x[i]) TI .

veosisin(y,x,n) BEL vscosisin(y,x,n) Tid. x & n HOZL A FOXRY K
INTHO, BEIEIE. (cos(x[il),sin(x[i])) TED n fHD _ Complex TL A bDNZ
Ml y 2 LET,
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K 22. MASS TFBI/INE R AND NIVEEE

R EEBNE | BORSEEBAE | SR %R Hs B AL B HE BH L
Ja k147 Jaky147

vacos vsacos i=0,..,*n-1 OHFEIZ, y[i] |void vacos (double yll, void vsacos (float y[], float
Z x[i] @7 —27 3% A > |double x[], int *n); x[], int *n);
ICRRET %

vacosh vsacosh i=0,..,*n-1 OHFHIZ, y[i] |void vacosh (double y[], void vsacosh (float y[], float
%z x[i] OMEERY —2 3 |double x[], int *n); x[], int *n);
HA UIHET S

vasin vsasin i=0,..,*n-1 OHFEIZ, y[i] |void vasin (double y[], double | void vsasin (float y[], float
Z x[1] O =2 YA 1T |x[], int *n); x[], int *n);
HET D

vasinh vsasinh i=0,..,*n-1 OEFAFIT, y[i] |void vasinh (double yl[], void vsasinh (float y[], float
% x[i] OME%EY — 2 Y |double x[], int *n); x[], int *n);
A VICRET D

vatan2 vsatan2 i=0,..,*n-1 DOHFAFIZ. z[i] |void vatan2 (double z[], void vsatan2 (float z[], float
Z x[il/y[i] @7 —2 % |double x[], double y[], int x[], float y[], int *n);
VT MNCERET S #n);

vatanh vsatanh i=0,..,*n-1 OFAFIT, y[i] |void vatanh (double y[], void vsatanh (float y[], float
% x[1] OMEFRT —2 4 | double x[], int *n); x[], int *n);
PV MNIRET S

vebrt vscbrt i=0,..,*n-1 OHFAEIT, y[i] |void vebrt (double y[], double |void vscbrt (float y[], float
% x[1] DO ARITERET | x[], int *n); x[], int *n);
%

vCos VSCOS i=0,..,*n-1 OHFEIZ, y[i] |void vcos (double y[], double |void vscos (float y[], float
Z x[i] O3TA IZEE | x[], int *n); x[], int *n);
ERA)

vcosh vscosh i=0,..,*n-1 OHFAIT, y[i] |void vcosh (double y[], void vscosh (float y[], float
Z x[1] OMEFRI Y > |double x[], int *n); x[], int *n);
unXﬁ@‘é

vcosisin vscosisin i=0,...*n-1 DFEIT, y[i] |void vcosisin (double void vscosisin (float
DEFTZ x[1] ® Y1 |_Complex y[], double x[], int |_Complex y[], float x[], int

2. LT yl[i] O | #n); *n);

WA x[i] OYA T
ERA)

vdint i=0,..,*n-1 OFAFIT, y[i] |void vdint (double y[], double
Z x[i] OU0ETELRES (X[, int *n);
ICRRET %

vdiv vsdiv i=0,..,*n-1 DOHFEIZ, z[i] |void vdiv (double z[], double |void vsdiv (float z[], float
Z x[i]/y[i] WTREL £ |x[], double y[], int *n); x[], float y[], int *n);
E

vdnint i=0,..,*n-1 OHFHIZ, y[i] |void vdnint (double y[],
Z x[1] IZHRHIEWEEEIZ |double x[], int *n);
HET D

verf vserf i=0,..,*n-1 OEFAFIT, y[i] |void verf (double y[], double |void vserf (float y[], float

% x[i] DRRZEBIEICEEE
95

x[], int *n)

x[], int *n)
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K 22. MASS TFEI/INEAND NIVESE (% E)

AR E | BURSEEBAE | R 3% E B L B HE B
Jary1S Jary1S

verfc vserfc i=0,..,*n-1 OEFAFIT, y[i] |void verfc (double y[], double | void vserfc (float y[], float
Z x[1] OFAHFEZERIEIC | x[], int *n) x[], int *n)
BET D

vexp vsexp i=0,..,*n-1 OHFAEIT, y[i] |void vexp (double y[], double |void vsexp (float y[], float
% x[i] OEEBIEITERE | x[], int *n); x[], int *n);
ERA)

vexp2 vsexp2 i=1,...,*n-1 OHFHIZ, y[i] |void vexp2 (double y[], void vsexp2 (float y[], float
% x[i] @ 2 OXZFEIZ |double x[], int *n); x[], int *n);
HET D

vexpml vsexpm| i=0,..,*n-1 OHFAIT, y[i] |void vexpml (double yl[], void vsexpml (float y[], float
Z (x[1] DfEEEI%E) - 1 |double x[], int *n); x[], int *n);
ICRET D

vexp2ml vsexp2ml i=1,...,*n-1 OHFHIZ, y[i] |void vexp2ml (double y[], void vsexp2ml (float y[],
Z (x[i] @ 2 OXEFE) - [double x[], int *n); float x[], int *n);
1 IZRRET S

vhypot vshypot i=0,..,*n-1 DA, z[i] |void vhypot (double z[], void vshypot (float z[], float
Z x[i] ®=3& y[i] @ |double x[], double y[], int x[], float y[], int *n)
ZROEFOEFRITERE | *n)
T5

vlog vslog i=0,..,*n-1 OHFEAEIT, y[i] |void vlog (double y[], double |void vslog (float y[], float
% x[i] OBEAMNEITHK x[], int *n); x[], int *n);
ERA)

vlog2 vslog2 i=0,..,*n-1 OFAFIT, y[i] |void vlog2 (double yl[], void vslog2(float y[], float
% x[i] OXE (B 2) 1T |double x[], int *n); x[], int *n);
HET D

vlogl0 vslog10 i=0,..,*n-1 OHFAFIT, y[i] |void vloglO (double y[], void vsloglO (float y[], float
Z x[i] OFE (K 10)  |double x[], int *n); x[], int *n);
IZRET S

vloglp vsloglp i=0,..,*n-1 OHFAEIT. y[i] |void vloglp (double y[], void vsloglp (float y[], float
Z (x[1]+1) OHEAREIT |double x[], int *n); X[, int *n);
HET D

vlog21p vslog21p i=1,..,*n-1 G, y[i] |void viog2lp (double yI[], void vslog21p (float y[],
% (x[1]+1) DOF%x (& 2) | double x[], int *n); float x[], int *n);
ICRRET B

vpow VSpow i=0,..,*n-1 OHFEAEIT, z[i] |void vpow (double z[], void vspow (float z[], float
Z x[1] O y[i] FIIFIE |double x[], double y[], int x[], float y[], int *n);
g5 *n);

vqdrt vsqdrt i=0,..,*n-1 OFEIZ. y[i] |void vqdrt (double y[], double | void vsqdrt (float y[], float
Z x[i] ® 4 FMIEEE | x[], int *n); x[], int *n);
T5

vrebrt vsrebrt i=0,..,*n-1 OHFAEIZ, y[i] |void vrcbrt (double y[], void vsrcbrt (float y[], float
Z x[1] OILFROMELIT |double x[], int *n); x[], int *n);
HRET D

vrec vsrec i=0,..,*n-1 OHFEIZ, y[i] |void vrec (double y[], double |void vsrec (float y[], float

Z x[1] OWRITRET %

x[], int *n);

x[], int *n);
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K 22. MASS TFBI/INAND NIVESE (#i )

FERGEEBAEL  | BRSPS B B HE5HE R B RS R B
Jutry1~7 Jutry1~r

vrqdrt vsrqdrt i=0,..,*n-1 OFAFIT, y[i] |void vrqdrt (double y[], void vsrqdrt (float y[], float
Z x[i] ® 4 FARDFEL |double x[], int *n); x[], int *n);
ICRRET %

vrsqrt vsrsqrt i=0,..,*n-1 OHFHEIZ. y[i] |void vrsqrt (double y[], void vsrsqrt (float y[], float
% x[1] OFHEDHEEIT | double x[], int *n); x[], int *n);
HET D

vsin vssin i=0,..,*n-1 OHFAEIZ, y[i] |void vsin (double y[], double |void vssin (float y[], float
Z x[i] OYA ITEET | x[], int *n); x[], int *n);
%

vsincos vssincos i=0,..,*n-1 OHFAIT, y[i] |void vsincos (double y[], void vssincos (float y[], float
% x[i] OY1 2. £ L |double z[], double x[], int z[], float x[], int *n);
'C z[i] % x[i] @Yo |*n);

\-F!Xﬁhg—é

vsinh vssinh i=0,..,*n-1 OHFFAEIZ, y[i] |void vsinh (double y[], void vssinh (float y[], float
Z x[i] @ﬁlﬁﬂﬁﬁ"f 21T | double x[], int *n); x[], int *n);
HET D

vsqrt vssqrt i=0,..,*n-1 OFAFIT, y[i] |void vsqrt (double y[], double |void vssqrt (float y[], float
Z x[i] OFHARITERET | x[], int *n); x[], int *n);
%

vtan vstan i=0,..,*n-1 DOHFAEIZ. y[i] |void vtan (double y[l, double |void vstan (float y[], float
Z x[i] ®F > x> M |x[], int *n); x[], int *n);
HET D

vtanh vstanh i=0,..,*n-1 OHFHIZ, y[i] |void vtanh (double y[], void vstanh (float y[], float
% x[i] OMHHRS > 2 = | double x[], int *n); x[], int *n);
S RCERET D

BEEE DRI function_name (x[], *n) T, ZTIT. x[] V& 4 N1k
(vpopent4 F) F7213 8 /\“’l’ K (vpopent8 ) OEUEA TP =/ b (B EITF

B/NEUR) DN b, IR MVOEZTY,

£ 23. MASS BENXT ML - 4 751 —Ba%

BE% W Jary14S

vpopent4 i=0,..,*n-1 OHFHEIT, x[i] D/NA F U — |unsigned int vpopentd (void *x,
FHHEFEND 1 Ev FOREERELE  |int *n)
@_o ZZT, x & 32 t/}\ j—7/31
7 hDOXRYT MIVTY,

vpopent8 i=0,..,*n-1 OHFAFIT, x[i] D/NA F U — |unsigned int vpopent8 (void *x,
RFEFEND 1 EY FOREZEZRELE  |int *n)
4, ZZT.xld 64 Evh-FT0x
7RO MVTY,

ARSI PIWBEXTHEARS FVOF—N—-5v T

KB DT 7 r—2a > Tid, MASS X7 MVEEUT. HEICERATIRY M
EHNIRT PIVEEEL T ENET, 97485, 2 DOXT MLiE, AE'Y
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—NTH=N=F v T LEE . BIO—BHBEHTFUATIE, ANNTA—F
— NN TG A—=F =Dl HIZx L, FUERY MLEEEL TR SN E T %A
W, vsin (y, y, &n))e MIOFEEOF—N—F v 7T (ANBIXOHIIRT MV A
WETHRE—THRW) 1L, PHILAERWERZELCSZENHLHD. HHLRN
IO LTLEE N,

o 1 DOANIRTZ MILE 1 DOHHIRZT MV BIAIE. vsin (y, x, &n)) Z3ZITH
R MVBEBOENH UL FOZ EICiEELET,

N7 RV x[0:n-1] & y[0:n-1] &, #HEICEEZEZFE—-TRITNUIRD FH5
Mo TIOTIHRWVE, FHILAWHRERDZEERD D XT,

e 2 DDOANNRYT ML WlAIE., vatan2 (y, x1, x2, &n)) Z3ZTFE DT NVBEE
O LI FICEEL £,

WHDNXT RLDOXRT y, x1 BEWN y. x2 1Zx U THERTOHIBEAGEH SN E
T, DED. y[0:n-1] BEW x1[0:n-1] BHHEICEFZIZFE—TRITNIERD
FH . 7z, y[0:n-1] BEXW x2[0:n-1] BHHEICEF/ZIZF—THRITNIER
DERA

e 2 DOHHIRTZ ML WIZIE, vsincos (yl, y2, x, &n)) Z2FEL DX NIV
BOFH LI TICERL £7.

WADRT7 RILORY yl, x BELWN y2. x ITH LU TLEEZORIEN#EH N FE
T, DFD, yl[0:n-1] BEXDY x[0:n-1] FMHAIICFEEZIZFE—TRITFNTZRD
FH A, Tz, y2[0:n-1] BEIN x[0:n-1] BHHAEICEFEZITE—TRITNIER
DERA, T2, XZ ML yl[0:n-1] & y2[0:n-1] IZFHEICETRITNILXRD
FH A,

A(RYG PIVEXTVHANS MILDOfIESDLE

POWER7 BEL WX POWERS ODXRXZ KL« IA4 T T —NEHR@mD/NT 4 —<X 2 A%
H2I12iE, AR MIVEHAIRYZ BIVE 16 N1 MR ETHNEGELET,

MASS X MVBEEDOES

MASS X7 M)l « 54T 5U—DTXRTOEKIL. X7 MLOfE. X7 MIVEIZ
BAfR7e <. —EDAIMETITHFERI CAERICARD EVWDBKRTIE—EMENH D £
‘@_O

(XL C/C++ T>2/NAF— - U757 L >X] OBHEEH

B AT A i

[+ [Mathematical Acceleration Subsystem @D Web B k. http:/www.ibm.com/
[software/awdtools/mass/ 75 7 77t A a] g

SIMD 54735 VU—0DfER
MASS SIMD T4 75 1) —
libmass_simdp7.a. libmass_simdp7_64.a. libmass_simdp8.a. E7/zld
libmass_simdp8_64.a 1213, BHEITHEH I N2 EHHAA BBy RREFENT
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WET, 2Oty MK, BT HEES AT L - T4 T T —BEIDH/INT

= AMAELE T, MASS SIMD Bz 256, AFOXDICL THE

HTEET,

1. V—Z + 774)IZ mass_simdh 21 >7)I—RT252EICkD, REEOTO
YA TEEELET,

2. 77U —3>% MASS SIMD 51751 —

libmass_simdp7.a, libmass_simdp7_64.a. libmass_simdp8.a. 7zl
libmass_simdp8_64.a &V > 7 L X9, sHfll/zdiHIC DOV TR, [131 X=2D

[ TMASS 2T 2707 5,0 81)LEY 71 [EBRLTLIZS N,

B /ME RS D MASS SIMD Ba¥d B/ EOLIRZZ T AN T, BlEE/
EREORREEZRERLET, TIN50 MASS A0 7 —BROENE IRLE

—g—o

#24. MASS SIMD Bi#%;

RSB | BB | B 545 1 B Bk BRI

# ® Jobry L7 Jary17

acosd2 acosf4 vx DELL A2 DY |vector double acosd2 (vector vector float acosf4 (vector float
— 7 YA > %FHE T |double vx); vX);
)

acoshd2 acoshf4 vx DETLL A2 RDY |vector double acoshd2 (vector vector float acoshf4 (vector float
— 27 MHHER Y > % |double vx); VX);
FET S

asind2 asinf4 vx DELL A2 DY |vector double asind2 (vector vector float asinf4 (vector float
— YA EFET D |double vx); VX);

asinhd2 asinhf4 vx DETLIL A RDY | vector double asinhd2 (vector vector float asinhf4 (vector float
— 7 MHHERT 1 > &5F | double vx); VX);
H92

atand?2 atanf4 vx DELL A2 FDY |vector double atand2 (vector vector float atanf4 (vector float
—20% > x > %G |double vx); VX);
A

atan2d2 atan2f4 vx/vy &L A2~ |vector double atan2d2 (vector vector float atan2f4 (vector float
DY —27%>Tx >k |double vx, vector double vy); vx, vector float vy);
ZEET S

atanhd2 atanhf4 vx DELL A FDY |vector double atanhd2 (vector vector float atanhf4 (vector float
— 7 MH#R4 > x> |double vx); vX);
N EEHET S

cbrtd2 cbrtf4 vx DFEILL A RO |vector double cbrtd2 (vector vector float cbrtf4 (vector float
FEFET S double vx); VX);

cosd2 cosf4 vx DETIL A2 F®O3O |vector double cosd2 (vector vector float cosf4 (vector float
HA D EFET S double vx); VX);

coshd2 coshf4 vx DELL A2 RDOM |vector double coshd2 (vector vector float coshf4 (vector float
HER Y > 2515 T | double vx); VX);
%
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#24. MASS SIMD Bi% (%t )

RSB | BORERY | B 545 1 B Bk e BIR
B B Ja ks 17 AT O
cosisind2 cosisinf4 x DHELL A DO void cosisind2 (vector double x, void cosisinf4 (vector float x,
B BXUY A1 2%  |vector double *y, vector double |vector float *y, vector float *z)
FEL. KOELDITHE | *2)
Rz y BLY z 1T
T2
cosisind2 (x,y,z)
.y &z %
x={x1,x2} TH>
{cos(x1), sin(x1)} B
F N {cos(x2),
sin(x2)} WZRET S
cosisinf4 (x,y,z)
Z.y &£z %
x={x1,x2,x3,x4} TH
% {cos(x1), sin(x1),
cos(x2), sin(x2)} B
F N {cos(x3),
sin(x3), cos(x4),
sin(x4)} ICRET
divd2 divf4 i vx/vy ZEIHET D vector double divd2 (vector vector float divf4 (vector float vx,
double vx, vector double vy); vector float vy);
erfcd2 erfcf4 vx DELL A SO |vector double erfcd2(vector double | vector float erfcf4(vector float
ST RS Z IR | vx); VX);
95
erfd2 erff4 vx DETLL A2 NDFEE |vector double erfd2(vector double |vector float erff4(vector float vx);
B EEIET 2 VX);
expd2 expf4 vx DETLL A hOFE |vector double expd2 (vector vector float expf4 (vector float
BB ERIRE TS double vx); vX);
exp2d2 exp2t4 vX ODEFIL A2 F®D 2 |vector double exp2d2 (vector vector float exp2f4 (vector float
DREFEEIHET D double vx); vx);
expmld2 |expmlf4 (vx DFEITL A2 hODFg | vector double expmld2 (vector vector float expmlf4 (vector float
BEIE) - 1 2559 5 |double vx); VX);
exp2mld2 |exp2mlf4 |(vx DK ILL A F®D 2|vector double exp2mld2 (vector |vector float exp2mlf4 (vector
DNEF) - 1 Z5IHET | double vx); float vx);
)
hypotd2 hypotf4 vx DT A2 RBX |vector double hypotd2 (vector vector float hypotf4 (vector float
Ut d b vy @Il |double vx, vector double vy); vx, vector float vy);
A2 RZDONT,
sqrt (xxx+y*y) ZatE
95
lgammad2 |lgammafd4 |vx OELL A2 FDF |vector double lgammad2(vector vector float Igammaf4(vector float

>R BEEOHEHED
R ZERHT S

double vx);

VX);
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#24. MASS SIMD Bi% (%t )

RSEERY | BORSRERE | B 1P EE B L HOREEBE R

B B EA s Jary17

logd2 logt4 vx OFETL A2 RDH |vector double logd2 (vector vector float logf4 (vector float
R EFIHET 5 double vx); VX):

log2d2 log2f4 vx OFTL A DX} | vector double log2d2 (vector vector float log2f4 (vector float
(K 2) ZFHE TS5 | double vx); vX);

log10d2 log10f4 vx OFETL A2 RO} | vector double logl10d2 (vector vector float logl0f4 (vector float
¥} (K 10) 25595 | double vx); VX);

loglpd2 loglpf4 (vx +1) OB T A |vector double loglpd2(vector vector float loglpf4(vector float
O BRI ZEFHE T | double vx); VX):
%

log21pd2 |log21pfd (vx +1) ORI L A |vector double log21pd2 (vector vector float log21pf4 (vector float
rOxE (JE 2) 255 | double vx); VX);
KA

powd2 powf4 vx DL A2 KM%, |vector double powd2 (vector vector float powf4 (vector float
TS vy DL A |double vx, vector double vy); vx, vector float vy);
O hTHEFEL B EE
"%

qdrtd2 qdrtf4 vx DEILL A2 D 4 |vector double gdrtd2 (vector vector float qdrtf4 (vector float
FEIREFHET 2 double vx); vX);

rcbrtd2 rcbrtf4 vx DELL A NDAIL |vector double rcbrtd2 (vector vector float rcbrtf4 (vector float
TtROWHEZFHT S | double vx); VX);

recipd2 recipf4 vx DEILL A2 MO | vector double recipd2 (vector vector float recipf4 (vector float
BEstHET 5 double vx); VX);

rqdrtd2 rqdrtf4 vX ODEIL A2 F® 4 |vector double rqdrtd2 (vector vector float rqdrtf4 (vector float
FEHROWEZEHE TS | double vx); VX);

rsqrtd2 rsqrtf4 vx OFTL A2 hDI | vector double rsqrtd2 (vector vector float rsqrtf4 (vector float
FIROW R EFHT S | double vx); VX);

sincosd2 sincosf4 vx DELL A2 F®OY |void sincosd2(vector double vx, void sincosf4(vector float vx,
A >BELARIYA % |vector double *vs, vector double |vector float *vs, vector float *vc);
FHETS *ve);

sind2 sinf4 vx DETLL A2 SO |vector double sind2 (vector vector float sinf4 (vector float
A EFETS double vx); vX);

sinhd2 sinhf4 vx DELL A2 FDM |vector double sinhd2 (vector vector float sinhf4 (vector float
iR > 2559 % | double vx); VX);

sqrtd2 sqrtf4 vx OFTL A2 RO | vector double sqrtd2 (vector vector float sqrtf4 (vector float
FHEFET S double vx); VX):

tand2 tanf4 vx DELL A2 NDH |vector double tand2 (vector vector float tanf4 (vector float
>V NEFETS | double vx); VX);

tanhd2 tanhf4 vx DETLL A2 FDOM |vector double tanhd2 (vector vector float tanhf4 (vector float
¥R Y > 2= > N &8 | double vx); VX);
"HI%
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MASS Z2fEHT57AQ55L0aANKAIEY Y

AJ1T— MASS T4 7FYU—, SIMD MASS 71 751U —, £/ZidX7 ML

MASS 74177 —NOBEKZFOHTY 7 r—2a >2a 281 )L T 21213,

WEs 1 DULEDOROITA TV —%% A U H— AT a THRELET,

¢ 32 Ew I: libmass. mass_simdp7 /=13 mass_simdp8. BLN/EZITRDNT
1170 :massvp4. massvp5. massvp6. massvp7. massvp8

* 64 E I: libmass_64. mass_simdp7_64 F7-|3 mass_simdp8_64. HBLN/FE7-
IR DTN massvpd_64. massvp5_64. massvp6_64. massvp7_64.
massvp8_64

BlIZIE, 774V T LT MU—IT MASS AT I —INA A R—)LENT
WBHEEIEL, LFOWT NN EIRETEET,
ANT—+ 54T 5Y— libmassa BXUNY BV« 5175 Y — libmassvp8.a &
DYV 3R Evh-a—F)

x1c -garch=pwr8 progc.c -0 progc -Imass -Imassvp8
SIMD S 75U — libmass_simdp8.a DU 2”7 32 Ewbk-+-I—F)

xTc -garch=pwr8 progc.c -o progc -Imass_simdp8
ANT—+ T4 75— libmass 64 BEURT MV« FATF5Y—
libmassvp8_64.a EDU LY (64 Ev - O—F)

xTc -garch=pwr8 progc.c -o progc -Imass_64 -1massvp8 64 -q64
SIMD S 7Y — libmass_simdp8_64a EDVU V%> 64 Ev b - O—K)

xTc -garch=pwr8 progc.c -o progc -Imass_simdp8 64 -q64

BEJRTAL - SM4T5Y—TOD libmass.a DfEMA

libmass.a E7zi3 libmass 64.a ANT— -+ T4 75U —%2—FOREKH. BN

BEHELET A 75U — libm.a 22 OMOBMAICHERT 5. KOFEIHE-

Tai—Y¥—- - Jarsaz2a21)0LTY > 7 LET,

1. ar A RZMEHAL T, libmass.a F7/213 libmass_64.a N SHERBEEOA TP
T8 Ty ANVEMHLUET, KEBPOREKICBWT, 72278 771
VT, BIEAIT .s32.0 32 Ev b - E—RDEH) £7213 .s64.0 (64 E
k- E—RFOHE) BEVWbDTY, BRI 32 Ev - E—FD tan B
OFATPxz b TryAlaEfitti o< RIELROLDITHRDET,
ar -x tan.s32.o0 libmass.a

2. LA T2 b Ty AINENDITA TSI =T —HA1 7T 55EI13L
TR0 £,

ar -qv libfasttan.a tan.s32.0
ranlib Tibfasttan.a

3. -lmass DfH D IT -Ifasttan ZHHEL T, xlc 2L T, KA EfTJREY
7 A IV EERL£T,

x1c sample.c -o sample -Ldir_containing libfasttan -1fasttan

ZHU3. tan BA¥DHZE MASS (BTEIL Tibfasttan.a NIZH D) ITU > VT 5
HDOT. BEBEROKRVIIEES ZT L« T4 T T —05IZRDET,

Hilst:
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1. sin Bt & cos BEENIE. WihEDHA Tz b« 77 1) sincos.s32.0 BLN
$incos.s64.0 IZEHENTWET, cosisin BEE sincos BEEUIE, M EH AT
P b 771 cosisins32.0 BEN cosisins6d.o IZEHEFENTNET,

2. XL C/C++ pow BAEUZ., 727 bk - 77 14)b dxy.s32.0 LD dxy.s64.o IZ
BENTNVET,

T#: cos BH%tE sin BAEUE. — ATV AR—REINDEMAFEHITT AR—h &
NFET., cosisin BAEE sincos BEUL. — NIV AR—FINZEMAEDHT
JAR—hEINET,

Basic Linear Algebra Subprograms (BLAS) D{EHH

BLAS

4 D@ Basic Linear Algebra Subprograms (BLAS) B%id 1ibxlopt 1 75U —H

D XL C/C++ A2 T—IZH VD ET, BIEIILL I NSO > TWE T,

o sgemv (HFEE) B dgemv (fFHEE) NH D, INSIT—AITH. /21T
ZDiLE (transpose) DITHINYT MIVDEZEFHEL 9,

« sgemm (HFEEE) BLY dgemm (FHHEIE) WdH D, INSIE— MR TH. £k
Z DH¥LE (transpose) (KT HEGITHIERE, BIXOMEZITWET,

BLAS JL—F & Fortran TENNTWVWS7ZD, TXRTD/INT A—F—FHRIT X

STHEIN. ITXRTOEFNIFNESENESL (column-major order) THREINET,

H: W<OPDOILT—UEE I — KA Tibxlopt @ BLAS BIEUNSE DTN T., Z
NSOEKDOIFVOHLIZHTSHLT— « Avb—JiIdHEINFER A,

[ TBLAS BIEHESC) | 13 XL C/C++ BLAS BB 7O MY A TE/NTA—F—ITD
WTHHILTWET, INSOBKICHT 251>y —T72—Ad IBM @
Engineering and Scientific Subroutine Library (ESSL) 7 5 Hifaf & #1172 [F]% D BLAS
BB DOBHDERUTY, BIE#RE ZN5 OB O/ AEICDOWTIE,

[Engineering and Scientific Subroutine Library Guide and Reference| ZZW L T<
I, ZN5IE Web X— D [Engineering and Scientific Subroutine Library|
[(ESSL) and Parallel ESSL] 72 5 FIHAIEET T,

P—F - )X=F 44 —® BLAS 717 F7YU—bfHPDEHEII.
[ Tlibxlopt 74 771 —~D) 27|12 XL C/C++ libxlopt 71 7T —~DY
SO HENHHINTNWDEDTSEICRDET,

BEEUE X
sgemv BEEB LN dgemv B D 7O Ry A1 TELFIRLET,

void sgemv(const char xtrans, int *m, int *n, float =alpha,
void *a@, int *lda, void *x, int xincx,
float *beta, void *y, int *incy);

void dgemv(const char xtrans, int *m, int *n, double =*alpha,
void *a, int *lda, void *x, int *xincx,
double *beta, void *y, int xincy);
INTG A= =L FITRLUET,
trans
ZNIHE—FTANTIOER ¢ ZRLUET, T T,
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o 'N'" E/2I1E 'n' 1d. a DEIRICHEHIND ZEERLTNET,
o 'T" E/2IF 't 1T a DEEE (transpose) DWEFREICHHINS ZEEZRL TN
i@"o
m DAFZERLTNHWET,
o ANTH a WDTT¥K
e XKMLy ®EZ, L 'N' £ 'n' 2 trans NXTA—F—ITfEHIN
TWaEHa,
e RN x DEE, BL 'T" F/2d 't 2 trans INT A= —IZfEHA N
TWaEHa,
TR Ol LT, 1758 a (lda \ZHREFEH) DFEET 4+ A2 a > (leading
dimension) & D/NTZRIFIUTIR 5700,
n LUFZERLTWET,
o ANTHI a WDFIE
e XU NI x DES, L 'N' £2IE 'n' D trans IXT A= —IHHIN
TWAEH,
e RNy ®EX, L 'T" £ 't D trans NTA—F—IfEHZIN
TWaBEH,
I Ol E TR 5780,

alpha
ZUITH a DA —U 2V TEKTT,

a ZHU3 float (sgemv ) FE7=13 double (dgemv F) fED AJIfT5I T,

lda
ZHUZL, a THRESINDEFNDEET + A > a2 (leading dimension) TY,
JeiE T ¢ A>3 > (leading dimension) ZT O XD KTRIFNIZRD FH A,
JeiE T 4 A>3 13 (leading dimension) 1 LA LT, m THESIN/ZMEL LT
BFUTR D £/ A

x  Z3U3. float (sgemv F) DAJTINZT ML, £72ld double (dgemv ) fET
‘@_Q

incx

ZHERZ ML x DARTA R, EBEOEZR TS,

beta
ZHEIRZ BV y DA —U VT ERTT,

y  ZHUE. float (sgemv ) oI Z M. F721d double (dgemv H) fET
—3—0

incy
ZHUIRZ NIV y DARTA R, FOTH o TERS20,

H: X7 MLy & 750 av R7ZEBARZ ML x EHBILU A2 F2F-> TERS R
We TOTRWEES, fMRIEITHARETT,

sgemm BEX N dgenm BT O Y A TELTFIRLET,
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void sgemm(const char *transa, const char *transb,
int *1, int *n, int *m, float *alpha,
const void *a, int xlda, void *b, int *ldb,
float *beta, void *c, int xldc);

void dgemm(const char *transa, const char =transb,
int *I, int *n, int *m, double *alpha,
const void *a, int *lda, void *b, int *ldb,
double =*beta, void *c, int *ldc);
INT A= —ZL FIRLUET,
transa
ZHUIHE—XFTANTIOERX ¢ Z2RLET, T T,
o 'N' FZIE 'n' 13, a WEHEIEREINSAZEEZRLTNET,
o 'T' F&IT 't 13X a DERE (transpose) MEMHEICHEHIND Z EERL TV
EJ AN
transb
ZNTHE—XFTANTHOEL b ZRLUET, T T,
o 'N' E2IE 'n' 1 b MWEHEIEREINAZEEZRLTNET,
o 'T" F/2F 't 1T b DEEE (transpose) MEtREICHEHAIND ZEERL TN
7,
1 BT ¢ OfFEERLET, FEIIYOllET, ¢ ORET o AT g
(leading dimension) & D/NT7RFIUTIR 5720,
n  HHTH ¢ OFEKEEREL T, FIEIIE Ol ETRITFNIER SN,
m LNFZERLTWET,
o 13 a OFIEL, 'N' FE7ZIE 'n' D transa INT A=Y =R LU THEBAINT
WBHHE
o 1A a OFTEL 'T" F7/2F 't D transa INT A=Y —ITRHLUTHEBAINT
WaHE
Z LT,
e 1751 b OITE 'N' F721d 'n' N transh INTA—F =R LTHEHEINT
WaHE
o 1A b O, 'T" F7=IE 't D transh INT A=Y =R LU THEHEINT
WaHE
m B3P Ol ETRiIFNERED A,
alpha
ZHUIFH a DA —U DT ETT,
a ZHUT float (sgemm f) F7=iF double (dgemm ) ED A 1751 a TI,
lda
ZHUL, a THRESINDEFIDEET ¢+ A > a2 (leading dimension) TY
JeE T ¢ A>3 > (leading dimension) (FT O XD KTRIFNIERD £H A,
H LU transa 7Y 'N' F721E 'n' ELTHEESINDGE, BT A>3 >
(leading dimension) {3 1 PAETARFNUIROERA. BL mransa N 'T" £z

I3t ELTHRESINS &, BT A2 3 > (leading dimension) |& m T
BEINEU ETRTNIERD 8 A,
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b ZHUZL float (sgemm f) E7z1% double (dgemm F) fED AN17%] b T,

ldb
ZHUE, b THRESINDEFNDEET + A2 a > (leading dimension) TY
JeiE T ¢ A>3 > (leading dimension) ZTOX D K THRIFNIZRD FH A,
H L transh M 'N' 213 'n' ELTHRESNSE, BT AT ar
(leading dimension) 1% m THE INLML L TRINIERD EEAL, L
transa I3 'T' F2ld 't ELTHRESINS &, BET 4 AT 3 > (leading
dimension) 13 n THE I N/ ETRTIEARD EH A,

beta
T ¢ DA —1) VT ERKTT,

c ZHUT float (sgemm fl) F/=id double (dgemm Hl) EDH 1175 ¢ TI,

ldc
ZHUL. ¢ THREINDESDHEET + A>3 > (leading dimension) TT
JeiT ¢ A>3 > (leading dimension) ZT¥ O XD KTRIFNIZ/RD FH A,
H L transh Y 'N' F21E 'nt ELTHRESINS &, LBEFT A ar
(leading dimension) (¥ 0 LA LT, [ THREINZMU ETRIUIARD £H
Ao

i 17580 ¢ 13, 1750 o £33 b EHBTL A2 h2FF-> TERSR0, £ TR
WG, fRIETHARETT .

libxlopt 54 735U—ADY Y

F7# )V KT, libxlopt 514 75U —Id XL C/C++ T 2/8A F—TAL /AT
HNTNNOT T r—rarEbU 7L THWEY, LML, I—F—218—

R+ /)X—=7 14— BLAS A4 7F5U—ZHHALTVWDHEIZ. Tibxlopt &—FEICH
faf S 172 BLAS IL—F 2 &N NWEEITIE. Tibxlopt 71 7 71— NT
MO BLAS T4 7T U—DRHIZ, U IRIZOY >R 4 2 ETRELRITN
720 FH . HlZIE. D BLAS 1 75 U—72" libblas.a EFFINZEHE
. KOO RTCaO—RZ2I2 /)M IIVLET,

x1c app.c -1xlopt -1blas

3281 7—13, sgemv. dgemv. sgemm. BXIN dgemm BEXcZE libxlopt 71 75
J—MMSIENH L, D3 RTD BLAS Bi¥tE libblas.a 741 77U —MN5EN
HLUET,
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£ 12 8 OIS LDLESIMNE

A2 F—1d, HHAEY— - 707 I L0MFEDA > T U A MHEELT

IFZRELET,

o FHEAIRERR T O T L - )— T O HENGHINIE T, (138 X—T D TFHEATRE)L —

TI) ICERINTWET, T2/80 T—OEHBEFIIEAEOED [139 R—

PO THENEALEE O A el aEfk) [TRRESNTVWET,

e« OpenMP 77U —a - JOTI LA 27 —7—AERRITEIL =75
T T4V IT47EFRALE. C BEW C++ 70T T L - I— ROBHRM
AWHULEE TS, OpenMP T« L7 7 4 7 OBEEIL, [141 X—2D [OpenMP T
(L7 4 TOfHL | TR#ESNTVET,

707 T LAEFLEDTRTD AN v Rid, omp R i A ‘/fotbk -qgsmp I
SIAT— AT alMEHREE, FRARRICRD 9. - —3miE
OpenMP DFEGMZE -gsmp=omp I /51 F— - F 7T a k> THAWEEICT
ZTEITMN, TNZEfTO EHHESEAERAARTICINET,

A -qgsmp 7> a3 EALy R-t—7 - AN F—IFERHLE—-R (r #E
HrEZOHO) EHICHEAINRTNEARDER A,

Oy I A A— ROMAEEIEZ. YILF ALy Ricko> T, TLTHEELITHE
AR E ETEIFTINET., BRI ND ALy ROoKIL, BELKET 1T
—BIEICH T BN LIC K> TIRESINE T, EEIT. BELHTHESI NS X
TPa—=Y T s 7I)IAY XL LN T, FHTEER AL v RIZ#EInE
T, MHMEHEDO ED X S 72 A » RIZDWTH, XLSMPOPTS BREZAKE, AL v
R 27 2a—U 27265000747 a  RMERRETYT. JORE
EEOFMIZONWTIE, XL o/C++ TN F7— U T7L2>Z] D
XLSMPOPTS ZZW L TL7Z 3\, OpenMP Hpk7z ZEHH DA, OpenMP B
BEREFERALTALY R - A5 2a—U T ZHI#HTEIENTEET,
OpenMP BREZZAEICOWTOFMICOWVWTIE. XL ¢/C++ TN TF— - U T >
LX) @ WHIED/ZDD OpenMP BRIFZEHKEZIL TS /ZE W, OpenMP i
AAABEEOFEMICOWTIE, XL ¢/C++ TN F7— U777 L >Z) O i
FIEE D J= 8 D HA B BIE) 2B L T IZE 0,

OpenMP D#ESL, BREEZE,. BLUOT AL - II—F DWW TFHLLIZ
[http://www.openmp.orgl THAES TS [OpenMP Application Program Interface
Specification] ZTZML T ZEI Wy,

T3] e S
[[(8 XK=~ T AEY —DWHIEE (SMP) O |
(XL C/C++ >N F— 177 L >X] OBHIEH

— [XLSMPOPTS|

|%§'J9&Eﬁﬂ%® OpenMP B 1525 %

[3: FALEE D 72 8 D i Ak F B ]
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B AR

I::-.'| [OpenMP Application Program Interface Language Specification] . http:/]
[www.openmp.org 7 5 A TF Al AE|

stERTEEIL—F
=713, FRRONWTNOADE THIUTFHEEEEEZ A 5NE T,
FT2#4FT8E)L— 7#83C (Countable for loop syntax)

»»—for—(

|_ I ;—exit _condition—;—increment_expression—)——»
iteration_variable—

»—statement »><

AT—MAY b - T70Oy I FEDEATEEIL— T3 (Countable for loop
syntax with statement block)

»—for—(

; )
I—itercrtion_variableJ I—expressionJ

>—{ increment_expression

I—declaration_list—l I—statement_list—l I—statement_list—l

} >«

SH#4ATBE)L— 74X (Countable while loop syntax)

»»>—while—(—exit_condition—) >

-

increment_expression—}———»<
l—declaration_list—| I—statement_list—|

FTE(AT8E)L— 7' Do #3X (Countable do while loop syntax)

»>—do—{

increment_expression—}—while—(—exit_condition—)—— >«
l—declaration_l ist—l l—statement_l ist—l

FREDORHICLL T OERENEH SN KT,

iteration_variable
I, BEIERZITIBEARN L —2 - VI AZFROREAHERET, kE-2Y
RLUAZFi7=9 . increment_expression S TIX, N—THOEZTHEREIN
FH A,

exit_condition
ROFXZFF> TWET,

|—increment_variabl eﬁﬁcﬂ—express ion i
>=
>2

Z T expression \3)V—"7 + A4 NI T > hEEFEBEATT .  expression
W, IR RE 2 ITFEE. A 2y —F IR & —3 BRI L.
FEET FLAZROEREZZHRTEEH A,
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increment_expression

TiofEEOELEZMEHTEXT.

* ++iteration_variable

* —-iteration_variable

* iteration_variable++

* iteration_variable--

* iteration_variable += increment

e iteration_variable -= increment

e iteration_variable = iteration_variable + increment

* iteration_variable = increment + iteration_variable

e iteration_variable = iteration_variable - increment

Z 2T increment 13—+ A4 2 NU T > MMFEAEEEHATI, expression
DOEITETRICHI S ZEMTEEXTN 0 TIEHD EFX/ A, increment 1. FEE

BEEHER, R 25 —F3RA >y =X, BEFOHL, £2E37 R
VAZRODEREZZRTES A,

BE) 5B D ERRTEE{L
28N T—I3HEIICE R — T 2L, eSS/ —v—o7nr o
I A— RNOFEAREI — T 2T RTHHME L £9, IL—T1F, [138 XR—T D

[ [RHEGTREL— T 1 | lTRENTVENWTNADHERTH D, Z L TUTOERMEICE

S5 TWIUZL countable & R7ZEINET,

N—TIZAWT 2T 5 >Fhsn,
increment_expression 737 )T 4 J1)l « £ 23 TR,

—MRENIZ, FHEATREL — T3, FRLO TR TORMAENHLZ SNz EZITOHHBY

Iz

W XN ET,

=T ORIEMBEIEE /3K T T 2IEFIL. 707 7 LORBRITHEL RN,
=TI A ERIED T2,

JV— TN D IFE NS HE/NE. -qnostrict 72 a 2INEZNTRWED, dLdT
T — D BEEZITRN,

-gnostrict_induction I /N1 T — - AT a VINETH 5,

-gsmp=auto 1> /81 T — - AT a INETH S,

a1 = ALy R-t—7 - a1 F—FOHLE— RTHRIHIN
5 (r BEENEGENTND HOD),

T {AEMDHRA

F—4 EHEMEOBRANCIEDNWT, parallel T4 L2754 7. task T4 L7 5+«
7. BIOMEXHLHER TR INIEHROEENREINET,

BXATERINIZEHOT -9 LAEERA
WX TBRENBLROT—F IABIER. KON T T —IHETEET,

HATERF A DT — 7 A EME
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P
|

© BURIICIE S N T — 5 3R
Rtk

o BEERMICIRE SN T — & LA
FENZHESLD firstprivate. lastprivate. F7/2I3 reduction HITEKZIRE

ToE HATWOIHXNOZRANOHRSROHBEINET ., ZOL D 2RS
o, Ty HARIEORANCHENE T,

—HOEECA TV M, ROXDBEMERFADT—YIHBENEZEZE> T
WET,

* threadprivate 7« L7 7 ¢ 7 THRE S N/ 2 %3 threadprivate 2T,
s WXNOAI—TNTESSNZHEBA L — VMR DOERIIHEATT,
s A NL—DHIMEROA T/ MIEAHINE T,

o BT —% « AN—IZHHEINET,

« for #3TF parallel for MXOBIHEMIT SN for —T RO —TREZELK
EHHTT,

e mutable A > /N—ZFi> Tz const EEiFOEEKITEHEINE T,

o AN L —CHIRZR OAKIL, BXXNOAI—TNTESINTVDHE.
HHINET,

FAERIFHOT — Y HHEE 2R OERE T — Y LB CEHNTHET 5 2 &

IETEER . ZEL. UTOHEIE. BiiERFADERE T — % L H B SCH

NTHETLZENARTHD., TOMREEL TEOERDOEREREFHDT —F

HHEENA—N—F 1 RENFET,

o for 3L parallel for WECOBIEIT SN for I—T NI — T RIEERK
3. private XHiN® lastprivate XHINTHRETEET,

s mutable A 2 /)N—7ZFF> TR const BARIOEEUIL. firstprivate CHIN
THRETEET,

DUF D&tk aii= 9 2503, BRMICIRE S N T — Y B Z R > TWE T,

s TNSDEHEN. EEOHIXNTERINTVS,

s TNSOEEMN, TOBX EOT—HHAREXHNTIHEEINTWS,

PUF O RTOEM AT, BRICRESNT Y HLAREEZF > T

WEJ,

o ENSDEEN, LEOHINTEZRIN TS,

« TNSOEKMN. FHRIERFAOT—F HABEEFF > Tz,

« TNSDOEEMN, TOWL EOT—IHBHEXEHINTHRE SN TR,

ERIICIRE S N2 T —Z B Z R > TWAEKOEE., HANIIFOEBD

T,

« parallel /=i task XN TIL, £2HOT—% AR, default SCHEIICEK
STHRESINET (ZOXHEHNDHZHEE).

« parallel HCANTIL, default XHEIMNRAWEGES., 2EIFIHINE T,

o task LSO TIL, default XHEHIiMNBWEE, 28O —~LHEMIZ. FHA
TWBITFANNSRMEKINET,
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task WESC T, default XHEIDZWESG, BATWS O TF A MNTHAZIN
L EPRESINERIT, BEOF—LAIINNA > RENTWVDETRTORFERSY 2
JIZEoTHHAEINET,

task WX T3, default XEIiDNZWES, LEOKEANC XK > TIRES N TN
T—% HHEMEZFF ORI firstprivate 28T,

BN TERINSPBENATEISBEINGVWERDOT—F LAREM

KAl
HIEN TSR INDIMDE XN TIEISRENZWEROT—FHRAEMNEIZ. XKoL D
WCHRESINET,

F A N L — IR 2RO, ZOEBANONONH L) —F > TESIN
TWBHE, TN KidHEHENET,

mutable A > /)N—%£F> TWRW const BEEIRIDEEN, FRHL I —F > T
BEEINTWAHAE, Thoo&KiIxHAEINET,

ZOEBNOIERH LI —F > TERINTNWD T v 1)L« AD—TE2K4
ATZE A O — 72803, threadprivate T4 L7 T4 T THREIN TV WE
D, HNET,

WA ML =2 ER O TP s M3 EINE T,

T —4 « A2 )N—I3. threadprivate T4 L7 T4 7T THREZIN TWRWR
0., EHINET,

ZTOEBADIEONH L)V —F > OREIED S 6. BRICK>THESNLDHD
&, BT S NEEBROSIEROT— Y LR EEZ AL £7,

ZOEBANOEUNH LI —F > TES S N/MOEEITEH T,

OpenMP 71 L9714 7 DER
OpenMP T« L7 74 713, SEIEhy A TOMFIEEZERT S EICL>

<.

HEHAAEY —DWFIRZGNAEH L £, WHRERICIE. 7o07 54 - O

—ROREET A DERRERT AL FOW S ZMARAD T ENTEXT,

#pragma omp 7T /<L, LFO— R A TIY =M NET,

1.

ALy RiZ&k > TEEMEFN DN 2 MiFIfEE & 11— —INEHZTE S
#pragma omp 77 /7/X (#pragma omp parallel). K7D OpenMP T 1 L 77
T4 71 B R IEERNICEEN TWDIAIEEICNA > FLET,
WFIFEIHA TN EDO X D ITHMENED, £RIEFA VY RERET LMz
—H—2EFKTZ 2 #pragma omp 77/ X (#pragma omp sections. #pragma
omp for. #pragma omp single. #pragma omp task).

AL v RO Z 21— —Na> hOo—)L TZ% #pragma omp 777X
(#pragma omp atomic. #pragma omp master. #pragma omp barrier. #pragma
omp critical, #pragma omp flush. #pragma omp ordered),

FC ALy RNOEEDOMFIEITIC L /22> TT — Y aHEO#HIFEZERTE S
#pragma omp 7 7 /X (#pragma omp threadprivate)

FH{LFA O #pragma omp 777X (#pragma omp taskwait, #pragma omp
barrier)
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OpenMP T« LT 1 7HX

—

»>—#pragma omp—pragma_name— |_ _| statement_block ><
clause

#pragma omp 7T U XIRFEDXHIZEBINT S T & T, WA EZEIL A #EIH O
EEE A TE £, FlAIE num_threads CEiZ[HH L T, WiSlEE 7T 7<%
HEd 5 Z EMTEET,

#pragma omp 7T /<L, —RMICIFIENNEHEINDOA—-ROLr T a > OER
ICEREINET, LLFOFNZ. for )b— 7 DKIEZMHNTFEST T E B FIHEE % E 7%
LTWETd,

#pragma omp parallel

#pragma omp for
for (i=0; i<n; i++)

}

oL, 2 DU EDIEKEOTOT T A= RDO® Y7 T 3 VINEINCETTE
HAHIEE EEFHRL TVET,

#pragma omp parallel
#pragma omp sections

#pragma omp section
structured _block_1

#pragma omp section
structured_block_2

}
}
OpenMP T4 L7 T4 TDT 573 ZTEDFRMIZDONTIE, XL C/C++ T2 /N1
F— Ty L >Z) O DD DT 57 « T4 LT 71 2B
TL7ZEW,
(XL C/C++ JA>2/NA F— 1) 77 L >Z] OBHEH

|ﬁ§”9&1§ﬁ@7’:5@@705ﬁ7 “SA LT A T

[OpenMP FHLAA B EHE]

) -
ﬂmmmﬁmwommm%ﬁ%%
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HHIRIZENDOHAEHEERER
WABRBENOZEET, A, FAEERAOI L TFANEREODZIENTEET, H
Ha2T7F A MNOELT, BEE L 2 WHGEHANTHEITHOTRTO AL v RITH
LTH#HETY, A TFAMNOLEEIT, MDOAL vy RNSIFERRTT, &
2Ly RIZHEOABOEHIE—%2#5. ALy RBZOIE—IXfT>AHIZ
fhd 2L RIZIERAEE A,

BEROT 7N 0> TFA ML, FrRO#HHITREINET,

o BIA N —PHIMER OARISIAINE T,

s BINICEIDIRONSA Ty MIHASINET,

o MFEBNTES SNEZHEA ML —JHZ2 R OEHT. AT,

s E—THIDIRD AT —NOLEIFEMATT, EHE—T12 1 DL2rdHDEHE
oo

o MBI DIMUTESR S N2 ET. WAHIFEERICEBRT 5 IR £T,

o NW—TREEET. TNSOIN—THNTIIHHATT, N—T7DOERDOKELEK DM
W =T L TEITINZEZEF—TT,

o MiFDL—TNT alloca BIEICL > TEID RSN AT —1T. ZDI—TD 1
DO EGERFFI O AT L TERL, &ALy RIZH L TIIEMATY .

DFOO—=R 27 A NI, TNHDFT T4V b - b=V OflERL £7,

int E1; /* shared static */
void main (argvc,...) { /* argvc is shared */
int i; /* shared automatic */
void *p = malloc(...); /* memory allocated by malloc =/
/* is accessible by all threads */
/* and cannot be privatized */

#pragma omp parallel firstprivate (p)
{

int b; /* private automatic x/
static int s; /* shared static */

#pragma omp for
for (i =0;...) {

b =1; /* b is still private here ! */
foo (i); /* i is private here because it */
/* is an iteration variable */

}

#pragma omp parallel

b =1; /* b is shared here because it =/
/* is another parallel region x/

int E2; /*shared static */

void foo (int x) { /* x is private for the parallel =*/
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/* region it was called from */

int c; /* the same x/

-}

W< DND OpenMP XHITIE, BIRS N7 —FEKICHTHaEI > TF A
DIREZEI—Y—DMTI T EMTEET, T—YHEHHOBHSCEHOENEZLLT
ICUARLET,

T—YHENEHO | FH

JR ML H

private private J(Hild, F—LDEAL Y FIZDODWTHEA LIRS0, 2%
JARMZESELET,

firstprivate firstprivate CHiIL, FHSCHINHAE U/ HEREIEDO A — /\° ty i
U9, FHELKT. WHIBXIBRHEINLEZIT, TOERDTD
I &> THEENEd,

lastprivate lastprivate SCHiIE. SHHASCHINHARE U ZBEREEDO X —/8\—t v 242t
LEd. FRHEKIE. WFHBXOKTRICEHRINET,

shared shared XfilZ. UAMNOERZT —LNOTRTDAL Y Rigk-
THEHAINEZBDOLLTEELET, F—LDIXRTOAL v P&
FAl—DA L —=HOIAERKICTY 7 AL ET,

reduction reduction 3CHilZ, U A MIFEIRINDAN T —AEKIIONWT, fEES
NEE T2 M > TR/ ETVWET,

default default XHiZMHT2 &, WMHRESOTE ENLEBO T — & LA EME

ZHEHTEERT,

FHICOWTIR, XL ¢/C++ T2NA1T7— U 77 L 2>Z) O IFIUEO 79|
(D75 7<F 4L 275471 [ICFEHEHD OpenMP T+« L7 54 TDHHZESRL T
{7ZEW, £/, TOpenMP Application Program Interface Language Specification)
(http://www.openmp.orgl TATR[FE) HBIL T Z I,

(XL C/C++ T2/ F— - U757 L>X] OBHTEHR

Emwmﬂwtwwfiﬁv-?4V7%4ﬂ

A FIALER IV — T R DFE/NMEE

a2 7—d HEL BROBIRIREFLER R O, )L — TN Ol NEIE 2 KER
SR L. YN 2 ZENTEXT. KT, FRRoFEROWT NN ZERE DM

INCEET B ENTEET,

»»>—variable—=—variable + expression ><
_|_
L& _
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v
A

»>—variable += —expression

ZZT,
variable
ZHUL. HEIEZIIEHERZIRETD ID T, TORESZT RL A%F-
T, XA RSN TGN —THOMDEZ NS HRBINT R . B
ZIE, KRICRTI—FRATIE. RAREINZIL—THD S OBENHENEL TR
HInEI,
int i,j, S$=0;
for (i= 0 ;i < N; i++) {
S =S5+ 13
for (j=0;3< M; j++) {
S=5+17;
}

}

expression

IR OEHZXTT,

OpenMP 7 1 L' 754 713, #a/NERZIIRINCHE T LA Z R L Tk
‘g_o
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AEIIKE IBM DR T2EEBI O —EAICDWTHERLZZDHDTHD, K
EICREHOH S, —EX, FREBKENARIIBWTIHRE SN TWARNESEN
HOET, HATHATREREE, —E X, BXOHEREICDOWTIZ, HA IBM
DOEFEELBICBER<ZSIN, AET IBM &5, 7OV I 4, £RIFY—EX
WCEMLTWTS, 20 IBM &Y, 7O7 5 A, 239 —E2DOBDMEH A GE
THhHHIEEZERTHHDTEDDEF A, TNHITRAT, IBM OHIMFIBEMHEE
BETLHIEORN, EEMICAZORGY., Y07 I A, £ —EXEMEHT
HZEINTEET, 72720, IBM DS O-ERET OV T AOBIEL T —ERAD
B K ORRGEEL, BEROELTIT> TWEEEET,

IBM (3. AZBICHEHINTWAINRICHE L THFHE EFHEYOHDEZED) %
RELTWAEANH DX T, AEORMIT. BEEKICINS ORFFHEICDONWTE
WHEEFF# T DI E2BERTDIHDOTIEH D T, EEHEIZIOVWTOBRWED
Hid, FMITTRRESELEICHBED <ZE W,

T103-8510

FOLHEH X H ARG IHT 198215
HAY A - E— -« TAKSHE
B - HIRRpE

HIIA PERE = A &2 > Aot

DUF OGRS, HEEZFHBROERICHDRVESIE,. EHINEEA. IBM B
K2 OE#ZE I BEOFMIE, AFEZREYE L TEHEFET 5 EEDRETHR
U, i EOMRGE. R BrE A ORGED L VAR EOBIHART 2507
NTOHRS LIZERORIEETZEDREVWHDELET, EEIFHISICI S
T, EHOBITHEICL D, REEETOHIBENEL SNE5E. miTHEE OHR
2ZF5HDELET,

ZOBERITIE. HIMICAREY)ARFRCREE ZOHEERH 0 £9, AFILEHW
WCREIN, BLEREHIAFZEDOKRRIHAAENET, IBM ETERZLIC. [
B, ZOXEBICRRHBINTWIEBEEZZITOT7 I LN LT, ®BEFHIZEEE
FOZENHVET,

AREIZBNWT IBM LA D Web B MZEMLTWAEHENH D LT, HEHOK
D LT THD, RLTENSD Web Y1 M EHETZHOTIEHDEE
Po TNHED Web Y1 MNMTHHERNI, D IBM EFOERO—EHTIEH D £H
o TNED Web U1 MMI, BEHKOELTIHEALZZ W,

IBM (3. BEEMEMT 2000 2FHD. BEKICHL TRASEBBAD Z &
Dz, HSEYEETHHET, FHBLRBERMTL2IENTESLDDELE
3—0
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A7 LTS EREOERISE, EUSEREHEO T THRAT 2 I ENTEX
I AEOBELHDXT,

AETHHINTNWDEIA X - TV I AFRIEFOMD A > A&,
IBM FTED 707 T AEKOEKISLIE, IBM 707 5 A0 HERSMH. -3 h
ERIZEOLEIZEDWT, IBM IRt ET,

COXEBRZEGEENDVWNRD/NNT+—FX A - T—4H, EMHEE R TRESINZ
HEDTY, TDD, MOBMERE TH S NIZERIL. BAa5 NS £,
—IDHEMN, BFFEL NI D T AT A TITON /N D O £33, ZOHIE fiE
N, —RICFATRER S AT LDOBDEF L THARILITHD EHFAL, 51T, —
HOBIEMEMN, HEEMETH D AREMEND D £, EEOFERIT. Ri20[fEEND
DET., BEHKIT. BEHEOKFEOREICHELZT —Y ZHNDDZLENDH D F

ER

IBM DS OEGHIZEE T 51 HIL. T O®EMOMIGE. Hkd, L <IZZzofton
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RIZOWTIIHERE CE £ H A IBM DA ORGOMEREICEE T 2 ERIL, =50
B OMIEFITBENLET,

IBM DOFFD 0 FE 7 1EEMAICEET 2RI DWW T, &7/ UICEE £ 7213
INBHLGENDHD, HICAREZRLTWSAHDTY,

AEIZIT, HEOEBUE THWLNS T — Y PMEZOFANEZTENTNET., &£
DEMSRMZEZ D012, TNH5OHNZIE. A, % 752K, HD0ITENE
BEDAHRIMNEENTVAEENHDET, ZNSOAMRITTRTRZEDOHDTH
D, LN ENT2RENEELTNSELTH, THUIMERICTEEE
Mo

HEMERE R RA:

AEIZZ, BARBRARLV =T 2T« TIy NI —LTOTOT T T Fik%E
BIRT 2T 7 TUr—a - TV I LN —ASHETHEHINTVLE
T BEREIL. Y27 OV T LMEINTWEAXRL—T 4 2T - TIv b
T4—LDT7 TV r—ar TSI 0T A2 =T — ALY T
Uir—ar-- 7075 L00%. #H. it BEAZENELT. WhikasEX
IZBWTH, IBM IZMliz 2D 2B INEERL, S%EL., ifid s N
TEET, ZOYT) - 7Ol I L3, H5WILRETFICBITIZEERRETANE
BT A, o T IBM X, NS08 > TV 7075 LD TEREE,
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0350 ol 89
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