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BT 2E, SEIERMENECZEENDDET., ZOIFEALEIT. C/CH

long 7—# BB XN pointer T—F DY A X EMEGHEDN, TD 2 DOE—R
MTHRLZLHZEITHE#ELEXET., ROEXIF., TOEVNWEXEDLEHDTT,

#3322 Evh-E—RBLU 64 Ev - E-FIZBIIST =3OV A XL EEDE

F—5M 32Eyb-E—F 64 Evb-E-F
YL X | MEGDE YA X | EGDE
long. unsigned long 4 N1 b |4 N1 BEER 8 N1 b |8 /N1 MEER
pointer 4 N1 B |4 N1 REER 8 INA b |8 /N1 RER
size t (VATLEED |4 N1 - |4 N1 bEESR 8 )N K |8 N1 REER
unsigned long)
ptediff_t (AT AEFK |4 INA N |4 N1 REER 8 N1 K |8 )N REER
@ long)

UTO&HTIE, EROXDBENWAEER TR LT NEELRIZDWTHATS
EEDIT. TOLDBIEDRBICHEN D, #RINE T OV II L TOEZZ
WALET,

« X=2® Tlong EDEID LT |

s BPR=2D TR —DED YT |

s pR—YD MEGRT - EAEDE] |

« [5X—=2® [Fortran I— RO L |

2 Evh-E—FREElZ 64 Evh - E-RTIAAINTIHEFE. 77U T —
23 OBICHEET 5 OB EBKT D DITED, FTvar
EEMATSIENTEET. WTNOE—RTH, FAS WVBETOT—F#HE
I &) MFEAELERAIE. D281 T—DEIMCEE &R L £,

64 Ev b EB—RTNTF—FAZMLIELLDDIBEITONTIE, [70 X—
D Te4 Ev k- E=RTOEEDOREL | [FBRLTIEZI N,

B A
« XL ¢/C++ Compiler Reference|ll @ [-q32/-q64| XN
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long EDEIY HT

limits.h EH¥ES T 5 — « AvF— -« Ty IV TEFZRINS Tong BEEKDRER

3. ROETRT LI,

R EYR-E—RE 64 Evh-E—RTRIEARDE

ER

#4322 Evbh-TE—FRBLUN 64 Ev | - E—RICBITDEELDEHRR

YyRUwr |EB—F |ffi 16 % 10 %

ER

LONG_MIN 32 B |-2 0x80000000L -2,147,483,648

(signed long @ | v &

Fe/IMit) 64 £ |-2%) 0x8000000000000000L | -9,223,372,036,854,775,808
v b

LONG_MAX (32 E |21 0x7FFFFFFFL +2,147,483,647

(signed long @ | v &

R ) 64 £ [291 Ox7FFFFFFFFFFFFFFFL |  +9,223,372,036,854,775,807
> b

ULONG_MAX |32 £ |21 OxFFFFFFFFUL +4,294,967,295

(unsigned long | v b

DK AE) 64 £ [2%1 OxFFFFFFFFFFFFFFFFUL | +18,446,744,073,709,551,615
> b

ZDEWVWIZED, ROXIBBHENECET,

* double Z¥UZ long EZHID S TS &, EHENKONDLZENHDET,

o long MZRITEBMEZH D LTS E, PHILAWERNELCSZENHD X,
ZOMBIZOWTI, | MNong ZEANOEBMEOEID U TY [CTHITFFL <FHBAL

x9.

s long flEZEw R -7 hT2E, BXR=2D MNong IEOEY b - 7 b [Tl
L&D, ENTNHNORERITILD £,
« LT int BE Tong MERFETITMHAT S &, A ZE#H, FEH, KA. 5l
ROl ZE LR EOHETRHERD S BICHEHNMTON., EENRENL T L
<, BB FOUDET, 507 N £RIEFZTOMOTHL20iEREH <

ZEMBHVET,

it DZEBITEID BT 0, BIRITES NS EEIT long BUENF—N—T0—F %8;

Gl BUF2frs

WERH D XT,

o Ry A MCXK > THZLEHL., BEROD BICHAHIND Z EDRn

£ %,

 long BZRITEABNIRTHEYICTO MY A ALINTNSE I L 2iERT 5.
« long NTA=F—%, TNMESNSBEBITEI> TZITANSLNEELDITT %,

long ZEHADEEDNEIYHT

C BXY C++ TlI. EEOBGEEINIHRAHRANCE S TITONETN, < DT
16 EEHELIIY T4 v 7 ADRWEEZE BDzn] B ELT
AL, 2 ORBERICE->T 32 Ev b« AT ATHESNLRAZEZ H1H

0727 < ATl

2 XL C/C++ TOFTFIIYT - HAR




ZRLET, TOLDMRKERMEIZ 64 EVE - E—RTIE 64 Ev b Tong BT
PWEREIND T EMBNED, ZNTWDEERD L D B REE T, FHL R0
BINECBZEMNHDET,

e constant >= UINT_MAX
e constant < INT_MIN
e constant > INT_MAX

FERTOTHLRWEIRIEROHIZ NS D), ROFRITRLEXT,
K5 long BICEID L TENDERD, HRTOTHILZNIER

long IZEID S TH5NDEE | FMi DA R2EYF-E—F |64 EYDH-E—F
-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
0x100000000 | UINT_MAX+1 0 +4,294,967,296
OxFFFFFFFFFFFFFFFF |  ULONG_MAX -1 -1

BT 4y I ADBWERTIE, MADBNWEVICIRDIENHDET., TOHE.
sizeof HADERZZBICEID U THHERE, 70T T LAOMODED BN
HZEMBEZAONET, HlZAE 32 Ev b - E—RTIE, 32810 F7—0
4294967295 (UINT_MAX) D& 5 72%ifi% unsigned long &L TANIT S &, sizeof
T4 N1 hERLULET, 64 Ev b - E—RTIE ZORUCEMED signed long &
720, sizeof 1& 8 NA FERL KT, EREZRBICEREET &, FKkORMENE
ZDET,

ZOLSMEERERET HI2IE. Y74 w27 A L (long BOERDES) /213 UL
(unsigned long B OEKDEE) 2HHAL T, 707 T LADMDEHMITBITSHE DY
TPROEIRICEEZ5Z 5 EEBONLERETXTHRMIZATILET, LD
BITIE. 42949672950 D XD IZEUEICY 7 4 w7 A &fFBH E, a8 T—13.

32 Eybh-ET—REEIZT 64 Evh s E—RT, ZOEHEHIZ unsigned int &
RHkTr IO ET,

long EDEY k-7 b
long flEZEICEY b - T MLESHA. 32 Evh-E—RE 64 EvE-E-FR
TISERNEZ D E£T, FeoXROFNT, LFOa—F - BT A REFEHLT
long MOEHTE Y b« 2T b Z2ET LSO EERLIZBDTT,

long 1=valuel<<l;

#£6. long fEOE Y |« > 7 NDOFER

130} PURUwY |Ewh -7 MEOM
B R2EYR-E—FK |64 Evh-E—F
Ox7FFFFFFFL| INT_MAX OXFFFFFFFE 0x00000000FFFFFFFE
0x80000000L|  INT_MIN 0x00000000 0x0000000100000000
OXFFFFFFFFL | UINT_MAX OXFFFFFFFE 0x 1 FFFFFFFE

F1EREYMIN M4 Evh--E—ROMH
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RAVH—DEYHT

64 Ev b E—RTIE. RA2F—& int BOYA XNRRECTIER</ZDEL

2o THUTES T, ROLDFEENTET,

o IRAH—& int MEZHMTDHE, BT A T—2 3 JITEENRELET,

o int BNAFRINDBEEICHA ¥ —2ETE, YDETHTONET,

o A A —ZRTEBNZTDOLDICHRMICITO MY A TN TWRWES
1. A =Tl < int RSN, UFOHNTIRT IS, HRELTED
LHRA =B ETENET,

32 Ev b E-FTIE UFOI— FERIZAZTT.
a=(char*) calloc(25);

calloc IZXMT B TO MY A TN TH, RILI—KN 64 Ev bk« E—RT
aANAININHEE, T2 T—IFEEN int ZRITEHEL. LEN->T a
INESTUIDETSN. Z20%,. MEIESINET, calloc WATEY—NTEID
RoZ7 RLAZ, REINDEZICEITUIDETEN TS D, HEROBF v X
NMIVID®BETEENS ZEIITEE A, ZOFITOREMYRMREIZ. calloc O
ORYATEEONYY—+ Ty7A)) stdlib.h ZHAAD T ETT,

LROX D BMEEEREET 52D, ROXDICTLET,

s R A —ZRTEKE 7O Ny 1 TLdT %,

o BA% (RA > —F7213 int) MOH L TET /NI A= —DRIN, ILOHINS
B TCTHEINBEE-ETHLDITT 5,

s RA Y —EEHRUMELTUHTEY U r—2a>TlE 32 Ev b+ E—RT
H 64 Evh-E—RTH., lTong #FE/=IL unsigned long BZHFEHT 5,

a8 T—IESDLYE
MERIZ, 32 Ev R - E—RTH 64 Ev - E—RTH, RODHEIMNEAGDE
INTVBAN—IZEDE TNERDEINET, /2L, 64 Evw FTIT long
RERA Y —DYA XBIOMBEBEDENED 5720, #EEOR D BHEZ X >
N—DMEEGOEDHEDLDAREENH D, TOHEIE. BEARTOHDDMESD
BFIZHBEMNEC XTI,

A2 —%7213 long BEFOERIT, 32 Ev b -7 TUr—2ark 64
wh e 7TV r—2aTHHATEZZEIEITEERA, Tong B E int BAEILHT
LM, HEINWERA O —% int BITA—N—L A THHAHAMKIT, MEGHDEEE
HIZIENTEERT., BFIT. ROBEMIZDDOZRS TRTOBERIZDONT,
friEGOE &Y A ZOKRERERZFARDBENH D LT,

T REER (Ev b - T4 =)V REGURBERRE) OMEGDEICDWTHLL
. (U= T 3 % T—YOMEGDEI BSRLTIZI N,
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Fortran J— FDREULH L

FEEICE DT TV r— a2, C & C++ & Fortran ZHHL T, BEWEIE
OCHiL7=0, vy z2EALEZOLTWET, TOXH T TUr—2 3 > TF
— DY A AL EZLETE T 554G, BHFFATIX, Fortran 3 RTr5&0® C Y
A RTITOAMEETY, ROKIF. C BEW C++ OBEZNITHHE TS
Fortran O 7Z, £— RjNITIRL7ZHDTT,

X7 C/IC++ & Fortran DFEZEDT—45HY

C/C++ type Fortran DY

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

integer POINTER (8 /\-f )

PBeT e

« [R=2D T8 2 % XL C/C++ D Fortran C D |

1 EREYRBEWYN 64 Evh-E—ROH 5




6 XL C/IC++ 7O/ S5327 - Ji1 R



% 2 F XL C/C++ D Fortran TOD{EHR

XL C/C++ %{#i5 7T FORTRAN TE/NNZEEE, 1—HP—0 C BIN C++ 7
O I AMBIERHT ZEMNTEET, ZOEr T3> Tld, FRRDOEENT
FORTRAN O— RZEQNH T/ 707 5325 FOEEBEEZ WS DNGHBHL
TWET,

» [Tip4 ]

[E3 57— % |

BR=0D TXFBLOELGT—F1 |

c PR=T0 TEENOH L. BEONTA—F —5I=JEL] |

c PR=DD TARA 2 F =D S5BEAN |

c PXR=DD TH>T) - TUuJ F L, Fortran ZMONHT C/C++ ) | 13,
FORTRAN Y7 ) —F > ZIFUNHT ¢ 707 7 L0OFZRMIEL THET,

B
s [5RX=2® [Fortran I— RDOIEOH L |

ID
Fortran TENNZREEZIETOHT C I—RBELN C++ I—RZ2EI LT,
NS5 OEEITHKD T ENKETT,
o« ID ELTRXFZ2MEHATSEZ &8 TS, T 74)V 5T XL Fortran (374 ID
2N FIZLUETA, FORTRAN I /81 T —I13NER D %Rl & KIUNSCFIZHT T
AT ADELDICERETHIENTEET,
e ID CLTCE ID OffifZ#tIT5, XL Fortran ID WNOEZXFOHEKREIL 250
T9, !
5T BT — R

TEDOT—T L, C/IC+ BXN Fortran THEHA[EE/ T — ¥ BOXIRERL T E
T, CIZHDNWDMDOT—FAENTIL, Fortran IR EZELN /2 VWHDORH D
T, SHEHENHLZES 7OV I 27275 EEd. 2N 2fiblanwTt 7z
=,

£8 C C++ BLU Fortran M DT —5 FADXFI

C BXUY C++ 741 Fortran 5 —% %!
bool (C++)_Bool (C) LOGICAL(1)

char CHARACTER
signed char INTEGER*1
unsigned char LOGICAL*1

1. Fortran 90 BN 95 SFEEAEICIT, 31 XFZEBA/RW ID 2T,  Fortran 2003 fEHEIZIT, 63 XFEBALN ID DNBLET
7,
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#8 C C++ BL Fortran DT —5RIDMI (5%

&)

C BLY C++ T—4M

Fortran 7 —#4 %I

signed short int INTEGER*2
unsigned short int LOGICAL*2
signed long int INTEGER*4
unsigned long int LOGICAL*4
signed long long int INTEGER*8
unsigned long long int LOGICAL*8

float REAL REAL*4

double REAL*8 DOUBLE
PRECISION

long double REAL*8 DOUBLE
PRECISION

float _Complex COMPLEX*8 F 7z
COMPLEX(4)

double _Complex COMPLEX*16 F7zId
COMPLEX(8)

long double _Complex COMPLEX*16 F/ziZ
COMPLEX(8)

MG AR F 7o 133 IR

enumeration INTEGER*4

char[n] CHARACTER*n

YA TNDESNHRA & —, | RIEDELK (RH)

F7213 type []

BEADRA > & — BRI A —4 —

##1& (-qalign=packed D &)

=T P ARES AT

o XL C/C++ Compiler Reference]l @ [-qldbl128§|
« XL C/C++ Compiler Reference|l @ |-qalign|

XEBLVEET—%

KER DEfET — 4 BL. C/IC++ B LN Fortran BIZHIGAH D ET, LnrL., X

FBIOEST =R UE N LETT,

o C XFAXARYFIF YO XFETRYSNTWVWET, Fortran NTIE, TXTD
NFEEHERZT I NAINFICHRESNZESIRH D ET., WD TH Fortran
INA ™Y D TBIEENDIN—F ICET EEITIE. AN 755 0ES 214t
FTHIERROFIEE ML T, ZOESIFIEIT C WHARMICES SRl
BOEHA, C I—RIZ NULL 8 TXFE2/HEL TWETA, ez, £
FIRESESNEZEIZVN OIS KRENHD FT,

« C BESTL A ZTELEML (FCITAORSITL A > MIBHEDO AEY
— -0y —arzh®5) TRELET., Fortran [JAFIT L A > b ZEFIAD
FLIREEE MBS EN. (R CHNDORS T L A > b3 EOA 'Y — - Oy —

8 XL cc++ Tarszr i1k



asELDD) TRELET. IZiE. TC WD A A[3][2] BE Fortran
ND AB2) X TEEEINK 2 KLk HOREHE] DRI NTNET,

x9. 2 XowlFIDA N L—2

ARL—=Y - [C BXY C++ Fortran
a=vhk IL AV ILVAVHA
&AL A[0][0] A(L,1)
A[0][1] A2,1)
A[1][0] A1)
A[1][1] A(1,2)
A[2][0] A2)2)
== IA Al2][1] A@3,2)

o —EIZ, ZRITDOBEFNIDONT, I—F—DNEFNDOILL A > &2 AT —HNIZ
WARENZNEFTY AT B E, TEE (row-major) TIIA U DIFEEIT RS &iE
IZZE(E L. B (column-major) TSN DIFEEN®H > EHEHICEILT H KD
BB 0 ET,

B¥EFEULHL. BLXVNSTA—H—5|ZEL
BE%IE C /C++ BELN Fortran DM HICH L TH—IC7 O M A FleSInizidiud
2D ER A,

C Tld. 774V FT, TRTOBEEGIHKIIMEICLDZFELTHD, MUIHEIN
FBEIIEIZESIN/ZEOIE—%2 2T D £9 ., Fortran TIiX. T 74V KT,
SIEIZRICEA2ZTELTHD, OHI NI EESNLMEOT RLA
Z IO 9. Fortran %VAL fHAAABIRL, 7213 VALUE @2 > THEIZ
KEZFELZTHIENTEEXT ., atMlliCDWTIE (XL Fortran Language
Reference] ZZWL T2,

SR K DU L (Fortran DH) OHFFIIINTA—F—DT RLANWL P AHY
—NTEINET, ZRICE>TNTA—F—Z2ETHE, T—P—0 Fortran T
EONZTOT T LENFOHT, C £7213 C++ BKEE L. TXTOFEITR
A=, FET RVABERTZREDAN 7 —TRrITNTR0 £HE A,

RA 29— SN
B ARA o7 =13, TDEIEEDT RLATHST—HR T, Fortran Tl
EXTERNAL A5 — b A2 bRIZBN DG IENBEER 1 > —Td, BERA 2%
—i& WOHLXDY =7y b, ZREXOEFIRDOEL DI, I FTFA TR
—hEINTVET,

o7 70455 A, Fortran 2T C/C++

DFOHNZ, B SETENMMEZTOY T LABMAN, EOLSITHEINT 1
DOTOT T LAMERESNADFHHL TWET, £z, 5IEL TR T —%
BEEEINT A= —IN, C/IC++ BX Fortran 7)) —F D TZIFEL IND
ZEETELET,

%5 2 % XL C/C++ @ Fortran TOMA 9



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

double arl[4]={1.0,
= Vs

3.0, 4.0
double ar2[4]={5.0, 7.0, 8.0
main()

int x, y;
double z;

X = 3;
y =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);
1

PAFI& Fortran 7 )L —F > T9,

C Fortran function add.f - for C/C++ interlanguage call example
C Compile separately, then link to C/C++ program

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

10 XL c/c++ 7ar53>7 - HAR



£ 3 E F-InfESDYE

XL C/C++ T, % DR, EEERDA L N—, EEERE, BLOXI /AL
B 2EOEL N TT I EEDEERET 20D S XTI ERANALE
ABELTWET, #2277y b7+ —LKT, $20WIE 32 Evh-E—-FE 64
Ev b E-RFOMTY 7Ur—2a > OBBETOHEIE. TNTHORETHE
ATELMEGODEOREDERNEEZEEL T, T—FDOBHEC/NT +—< 2 ADIK
TP <SEIITLTLZE N, FIINY MIVRIOGE IR EEDEEENH
D, TS TWRWEBRS MR EAETHIENHDET, DED, XV ML
& 16 NA FEFITHE > THESGDE T H2LENH D £, sEL <Id.  TAltiVec
Technology Programming Interface Manual) ZZM L T 7Z W,

HAER SN TA T2 a P 2EETSHIEICKD, MEGDEE—FEf->
T, A2SANVEAL (F2RAZNAIIVEMOY T3 2) OF—FHOTRT
KT 74V THEAGDEERET 2 EMNAREERD T, MEGDOEICHEHT
NRENA MZEHIHEET S LICKD, MEGDYE BHMTEME->T, 3281
VBN DORFE DB RT3 T — Y ROMBEDOEZRE T2 I EMATRRIC/RD £
ER

[(MrESHODEE—ROMHI[CIE. &7 I7y b7 —LABXKUET KLy 27 -
EFINTOIRTOTFT—FIHT ST 74 hOEGHOEE—R, F74J)L b
REEEBELIZOA—N—FA RTHEDIHES ZENRERY T4 T a &7
. T UTHMAR., £, BLXUOEY N 70—V ROMEGDEE—R
OBRANIZZEITDWTHBAL £

[15X=20 ThEabREMTO/FAL [T, HEOELKESDLEOICHERNIC
BOTWANEGDEE—REZT—N—F1 RT52DD, V—X - I—RHNTHHE
ARSI ET. 72777, BXUOBEBHIIOWTHHL LY., 512, a2
A - TOE A THEGDODEE— REEMTOELIEN ZRET 2 HA B L
TWET,

el e 15

o TAltiVec Technology Programming Interface Manual] . |http://www.freescale.com/|
[files/32bit/doc/ref_manual/ALTIVECPIM.pdf] /* 5 A -] HE

« XL C/C++ Compiler Reference]l @ [-qaltivec]

HUESHEE—

R oD{ER

XL C/C++ THR—FEINZE 7ML, I T3 —LBEDT 7 %)L ML
EEO®E—F > TN MERICMEGDEINE T, Linux 1. 774V b
frE & HEE— Rid linuxppe TY,

A=Y= I FionITNADHEMAZFEHAL T, T 74V hOMEADEE—R%
BETHIENTEET,
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AVNAN - TORAT, B—EREEET 7 OVAOTRTOEROMEADE
E—RERET S,

COHERMT B0, 328 VR, 1 MIZU X R ERTWY
Z0TNN 1 DOV TA T 3 L &FD [qalign] A2 /81 F— - F T a
CERELET,

I—ROEZTarNT TRTOEROMEADEE— FE2RET 5.
ZOHEEBHT B720I1iE, V—Z - 77 1IIVINT, icU A bEh
TWBH T4 T3>0 1 DEFFD EJNIES
FALIT4 TEEELET. &T4 LU T4 T BIOT
AL T 4 TRHET5ET, £RFADNAIVENOKDDET, 20T
4L F 4 TUROT N TOLERCHBMESDEE— RELAEL XTI,

V=2 -

ARRMEEDEE— RO& 41T ICERFAT, TRTOTF—IHDOAN S
—ZBREIIOWTHNEARDOEHEEL TNA M ZEREMELET, 32 Evh-E—FE&
64 Ev bk BE—RIZEWVWNRHZEHEIT. TNSBRINET., £ EEEROEY]
(ANT—=) DAUN=EBBGED A N—DFICEVWRDH S XL, TNHHRIN
EJC N

#£10. (fEAEDEDORE (EIZ/N1 R TRIND)

PriE OB OBRE
F—&H ARL—Y linuxppe bit_packed
_Bool (C). bool (C++) 1 1 1
char, signed char. unsigned char 1 1 1
wchar_t 32 Ewv k- E—K) 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—FK) |4 4 1
long int, unsigned long int (64 Ev b + E— 1K) |8 8 1
long long 8 8 1
float 4 4 1
double 8 8 1
long double 8 8 1
long double with 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

HDTITY NI —LEDT TV r—2aTr—FEERL. ZOT—FEHD
TIv b T —L DY TV = a b TinARL5EI}, RELTIRTOY
Ty 87— LA ETHEMT—FIERDE LS, bit_packed E— RO % Hilt
LET,

H: Ev b« Xy ZEBEERNORZ BUIE, ZOEESMESDEDOZDIZEND
MiEZ LB WRDIEL K MEEGDOE INAWATREENH D £7,

12 XL c/cw 70y 5320 - i1 R




[ MEBROMESDE] [T, £ER2AROMEEGDEOHAIZHAL T, £E5EK
L7 OEFZRELTHET, |[TEY L - 74—V ROMESDE] [T,
ZTOMOKAIE, Ev k- T4 =V ROFHEMEGDRICHET 2ZEHEHIIDON
THHAL, Ev k- Xy ZEGDODEOHZRL ET,

B it
o XL C/C++ Compiler Reference|l @ [-qalign| 35X X
SekouESDLYE

[[2 X=TDFE 10| IcEENET—FI1E. AN T—E5E, HEK, K 752

BREDEBGERDA N—DOEFITHEASINET, ISITBEMLU T, FEOBHINE

BRER. ThbbiEER, PRI 7/ L TRREL T (BRI
HEELBWE BHINET,

s INTOMEBEDEE—RT, £EEKDOY 1 X 1. TOMEEDODREOHERDS
5, BERDTRTOAN—ZAETTHIEDOTELR/NDERERS,

. ZDEARITTA X 0 NA ROEID YT E5NTNS,

. ZEDEAERITT A Z 1 N1 MEID S TENTNS, BIF—5 + 2
U= MEADE, FREESEROY A XITIIb 5N EicEEL T
I, LENST, B—DFNT—4 « AN—DOAEGZOHERELIZT 5
WY1 Z 1 N1 M2 E£T,

s ITRTOMEGOEE—RT., EHEROMNESDOTIL. TONTIND A /)N—
DEAROMNEGODEHEEEZELWV, Ny INEGDOEE— RZ2H%4E L T, natural
MEGOENZDOESGEOMNESOELOD/NIS VA IN—DEEIZ, 2Z2ED)NA1 bk
THOAENET,

s MEGOEINDAIESEKRIIHXARNTSHIENTE, XA MEINE L2 DEESIKIC
WHTEAMNEGOEHEINT., 2 A NSNEZEGROESRICENITR>TNDS
MEGOEE—RICL>TRES,

T Citr T2NA T—I3 HAY I X E MR ESD 7 5 2Tk L
T R/ORT A=V REERTZZERHDET, CHEOBOF Ty k
3. EAKICHT BEEDOS B F I L WATBEMED S D E9,

Ey b 74— REGUESEKOMESDEHANZOWTIE, [TEY - 71—
PV ROfriEG ORI ESRL T Za 0,

Evbk-714—IlFOMNEEDYE
Ev bk 74—V FIE _Bool (C). bool (C++). char. signed char. unsigned
char, short. unsigned short. int. unsigned int. long. unsigned long. 1long
Tong. £7z1% unsigned long lTong DF—FAELTESTAHIENTEET, E
vk TV ROMEGDEIR, TOEAYATEa M- E—R 32 Ev
M 64 Ev b)) ITHKFEL X7,

Evbh:TI4—VROESE, TOREY I TOERSEMBADZEITTE
FR A, EEE—RTIE, Ev b 74—V RIZHL T sizeof BETZHEHTS
TEMTEZXT, Evb 74—V RED sizeof HETIIWICHAY 1 TDHA
TERLET,
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Eyh-T74—VROEZIZ. TORAY L TOESEZBATOHNENE
BAM, BODOE Y MIT 4 —) ROBDABICHERE XN, EIZERICIIRE S
i‘@.‘/l/o

72720, Ev b 74— REGODESKROMESOERANG. 37 MESdhE
T—RICKoTEADET, ZOHANTDODNTIE, AR THHALET,

Linux PowerPC i@ &bt D78l

s Evh-T4—IVRIE Ev T —VR-O2TF—NEHDHBTENE
T, 20ATF—DHA X, EESNZEY - 74— IV ROBIT L > Tk
EINFET, HlZEX, char Ev b T74—I)VRIZ 8 Ev a7 F—%fH
L.int Evh-74—=)VRE 3R Evh-arFF—2FHTHENno72LD
WZRVEY, a>7F—d TOEY k- 74— )L RENETESTHDORES
N0 ERL, Ev b 70—V REEROD > FTF—MTHEL TH
AdTHZEITTEERA,

e AT F—id, 02T F—OROBERER ETHIEENS2HDEL T, &
HENTHEGDEINET, Ev b 70—V RE, 227 F—0OBERNSEH
DB TENDEEFED FH A

e EX 0 DEY L s T4 =V RNEBEKDORIID AL N—THHEEIT. TOES
HKOMBEBEORICHEEZFG 25 L1378, KOT—4 +« AN—TF—NN—
wITENET, B 0 DEY R « 74—V RDEBEKOBEHID A > I)N—Ti
B3, TOREESHICE > TREDLRDOMEGOEERE THDAAZITVE
TN, TOEGEROMEGOEICIZZEEZEZ TH A,

o ZHIDIZNVEY b - 74—V R, EEROMEGDOEICITHEZ ML FH
/UO

Evb - -NyoGEabEDRA

e Ewbh T4 —ILRIZ I N1 hNTHBESGDESIN., 74 MTIEEY R 74
— )V R OHDIAAIL L T/Nw 7 EINET,

s REX 0 DEY R TA—=IVRRHBE, KRDOA)NN=IF. KRDO)NA NEFRNS B
BLET, B 0 ODEY R« T4 —JV RWNTTIINA MERICH DL EIE. KD
AN—IZZOERNSHBLET, Ev b 74—V RIZHLSIEEY k- 74
— VR« A2N=1F, RONA MERITMESGDELET.,

Evb-RysuESHEDH
TORFITI,

#pragma options align=bit_packed
struct
int
int
int

. 8;
. 103
. 12,
int : 4
int : 3
int : 0;
int f : 1;
char g;
}oA;

o o0 T~

pragma options align=reset
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ADHAXIL T NIRRT, A DEGODREIZ 1T N FTT., ADLATT M
ROELDIZIHEDET,

AUN—%4 NLh-FT7EYE Evybk-F7kyF
a 0 0
b 1 0
¢ 2 2
d 3 6
e 4 2
f 5 0
g 6 0
&S b eEMHFDER

XL C/C++ 1EF 7=, MEGOLREMFEIRELET. 2L -3, B
DL NV, FHELZ OLEBEZRDOL ) OMBEEOEEZI SN I hOo—
WL TEITTHIENTEDLLDICRDET, BEINZEMTITIIRODLDNH
=

f#pragma pack(...)

By TV r—ay,
FA LT 4 TOEBICH S EEKOEE (&K EL ).

MR, BHANROEEGEDA D N—IIH LT, HAROMEBEBEDEEL TEREDNA
FUERELET, £/, 1 DOEY b T4 =)V R TFH—5RE2D

OATBHIEEZHRLET. BIRSISNZEEROENZAE SO EMED K
WEHLTWET,

A7 ME.
|-qpack_semantic=ibm| 2VA %0725 513 (XL C/C++ TWET 74V b)), 1. 2,
4. 8. 16. nopack. pop. BIUZEDFHINTT, ZEO/NENZFHT L &
IZ1d. nopack &I[Rl—DHERENHD D £T . -qpack_semantic=gnu NG X755
Bl (gxle BEY gxle++ =T 4 UT 4 —2ATLHBICET 7+
). [push,]1. [push,]2. [push,]4. [push,]8. [push,]16. pop. B I NZEDHE
MTI,

I_attribute_((aligned(n)))|

BT TV —ar,
1 DOZEKIEMEE L TH—-DESK (AL 0. TabbidEk, A
R, FRE7 T ACGEAINET . FRIESEDOELZ DA N—ITHEHA S
NET, "1 00 HEHEELT, TOMELTEEINTNDETXRTOE
BRICERAINE T, TN typedef EFITHEHASINLHEIT. TOHRD
TRTOA PAY P ATHASINET, ?

MR, EBEEINLAK (%?ﬁ(if:bi%ﬁiﬁ(?) D/NOMEEDOREEE L TEEDN
1 hEERELET, —RIICEIR SN2 OEBAESDEMEOBEM
IERLTWET,

PERIbAY
nld, 2 DIEOXREH, £/ NIL ThHDZ ENWAE, NIL 3.
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__attribute_ ((aligned())) F£7/zi% _attribute_ ((aligned)) &L THq
EAHETY, ZIUIRKDI AT LEGDEZEELLZZEEH—TT
(TRTD UNIX® 7T b T4 —ALT 16 N1 ),

|_attribute_((packed))|

By TV r—a,
1 DOEEBEMNE L THMAEE, FRIIESKRDEL DA IN—, Tk
BRgE AR, HLAE, A3 S ACEASNET. 1 DORE%REL
T, TOHELTESINTWAEIXRTOEEGEDTRTD A )N—ITH#EH
INET,

. BIRINER B GE]) ORKMVEGODEMZ., BHNSETHS 0]
RERBREOR/MIEG DM, 7256 1 N1 FOEHE 1 Ev RDEY
re 74—V RICEHLET,

|_align(n)

B, BEONA MUSGEAT 5. 2R ERIZESEKOR/NDOIESHE %R E
LET, FEZOBRIHERHINTHWAA N L —REZIRAICHERKS®
F9, BIRINLABEOENMESHOEEOHEMICEH L TWET,

By I r—a,
E£EHRDMELZ DA N—=TIF72<. BHEERTHRWED, BN (7=
TR 25, FRIEnRMBESRIEHTL 7.

AR,
n . IED 2 OXREZHTHRITNIIZD FB A, XL C/C++ TlE1—T—NN
AT LADRKIEEZBADMEEZIEETHIEHTEET,

1. EEQI XY TRYSNLLEI A N TEMFAVES OLBEICENN TN DY
f. TNIESHNOITRTOLRICHEHAINE T, bRFUE. TOHERDOE
BOAMTHEHAINET,

2. struct DESHNOEMiTOEEZHICL> TIIHMOERICHEH T2 Z EMNAFET
HO, LIEN>TEDORD IXRT OA A P AITHEAEINET, £LEZD
OB —A > A P ADHTERINDZEHHVET, MOV TIE.  xi]
(C/C++ Language Referencell | TEIgEIE) &S L T ZX W,

MEGODEOEMTZHERT 2RICIE. BiiFEE— FEOMHEER. BIUHEE

DEMFRIOMEMERNEMICR B80S0 ET., Ot a > Tk, Fid

DODEBDOENZ DONTHME SO BT OELIEN A R > OMEEFHHL T»

EJC RN

o LHIK SR, HAKR, FRE37 T2 DAN—, BX typedef A7 — kK
A2 N THERSNZI—T—EREOM L 250, BHAREZIZIA T —F
e

o EHREE &R, K. £2137 T 2)

el 15 7

. |§L C/C++ Language Referencel D | IrE S HOEEEHENE) L | A 7’?2&)%
fPea ] [TReEaDEREMES | [ T8y 7 REME) | RO T align f5E 7 |
« XL C/C++ Compiler Reference|ll @ Hipragma pack| 3 XN [-gpack_semantic|
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ANS—ZEHDOMEESDLEERETSHSLA K514
LR DRI TIE. non-embedded (A% > R7 102 AN T—EBEBEIN embedded A
NI— RAEKRDAN—=LLUTESEINTVWSEE) OWiHDIESDEEMFD
FHEZEREELT, Thy 7y - 770—F T EEHE] ITOWTHRE
LET,

EROIEEDYE = maximum(ARNEHONEGDYE, 28I N/A0E D EE)

ZZ T, BRARBOMEASDHE = maximum(maximum(fIE &t U728 @ EAE,
__align fEEFDOME). minimum(HDOf7EEDHE. packed BIEM:AH))

ZL T AHEINANESDEE = mximm(fIEabE Uz 28OBMHE.
packed 2D JEM:AHE)

MOMESDOER, BENESSNLEE, TREBMESDEMED typedef XND
MIZEA S NG GBI 5, BEANG BoiEabE £E—RTY,

ISITEMUT, HAABEEIZDOWT, #pragma pack T4 L7 T4 7I2L>T
BEINDZENDHLHEIILLTORANEH ST NET,

ZREOMEEHE = minimum#pragma pack fl. maximum( Gx)2H D EE D
. BHEINEEDEE))

: L. FUEOREES IOERELEOW L | DOESITHE SN
&, 2 BHORBMESEREINET,

(B EHDONERDEERETHHARSA Y
DUTFOARIZESRELE., TabbifdEg, LHEK BXUOY I ADMEGORIC
DNWTIREL XY,

BEOMEEDYE = maximum(GRIBHOMEEDE. ZBHEIN/-0EEDEE)

Z T, AR OMEEDE = maximum(maximum(fIE&HHE L7z BEM{E.
__align fEEFOME). minimum(ESAEDEEDE. packed BBEME(H))

ZLT AHEINANESDEE = mximm(fIEEbE LUz 2ROBEMHE.
packed ZE# D& M:1H)

Z LT EE5FRNESDTE = maximum (TRXRTDO A N—DMESGDHE)

#: L. FUREOREES JOEREEOW LN 1| DOESITHE SN
A, 2 HHOBMIIEREINET,

F

—yomEabt 17
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£ 4 E FHMEamEEOLE

DITOHTIE, ZRIEHR. BEOROBESRHE, BXAAa N1 F—--F T a >
EERAL TR/ NUHERZEH T A58 ICHRIND FIEICOWTHRET,

s [TEIHINESE T4 —~< v R

[ EmkEE QU] |

R0 X=20 TiEk#7s IEEE RO -H DI /51 IV |
R0 X—=2 @ MFE/NGER DT D BAH EILDOULH |
2 R=20 TiEs /N B FIE DU |

Igijjd\&u“7 7]' _7 ‘y l‘
XL C/C++ EUATFD 2 #EFE/NESH 7+ —~X v hEYHR—FLET,
o BLZ 10 5 107 OHIPIT, 10 EETH 7 HHOKEZED 32 Ev b

6 BE D TR B/ N

« BXE 107% 5 107" OHIFAT. 10 EIETH 16 HIOKEZFED 64 Ev I
A OB/ NEUREK

o [FHEMEFUCHPTH DM, 10 #EETH 20 HOKEEFED 128 By MR
6 BE DR BN R

Tong double Z}3., A2 T— AT a OREITK> TIEHEM
FRIILREEMERT I ENHLZDT, FELTEI W, 7743 128 E
v b TY . BAETD I 2SIV EDQEHNEDT=DHIZ, Tong double 7Y 64 Ew R TH
HIENDH HLEITIE. -qnoldbll28 I TE £,

ESPUSIEReH
o XL C/C++ Compiler Reference]l @ |-qldbl128§|

FINERFDUNIE

A2 T—3T 74V 8T, a+b*c DX D73 2 EFE/NSEKXD, B—D IEEE
754 FEEHOFIMEMTEZERLET, ZUT 2 MHE0D 1| MANEHETHDS
ZEMWN 1 DOBHTY, FBEEMBEOMOBEEIZIIIONRNI E &, XDEWE
EOMRENESNDAREMENHZNETT, LL, BENRELoMEER, o
RETIIBRESTEHENESND ZEITRBDAEREENRH D, xryxry BNEOITRS
BOWBENRH VLT, ZOBBEZRT 5720, [qfleat=nomaf] 7> 3 > &L T
FIMEGFTOEREMIET D ENTEET,

ESPULS IR
« (XL C/C++ Compiler Reference]l @ |-gfloat]
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Ex# 75 |EEE #EHD/=HD I IN1 I

XL C/C++ 1T 7 # )V R T. IEEE EHEIZDNT, TOITXRTTIIRWAKERD DM

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

N TRIEIEL NV -03 PLETH D E. W< DD IEEE FE/NEGHRANCGERK T 5

ZEWZRD, NT7A—AFMELETN IO ISLADOEMIITHELET, Z

DOREZ BT 5 & [FRFIC IBEE BEMEICHGEICHER L 22 > X1 )L &2 T 51T T O

HiEEITWET,

 -gfloat=nomaf 1> /51 77— -7 a > Z2FHLET,

o TOU I LATEITFICHOE— RELHE T H5EI1TIE. -qflat=rrm + 7 3 > %
FHALET,

o T FRIITOT I L A—RIZTTFILERX NaN fE (NaNS) W& FHTW
AL, -qfloat=nans F 7> 3 >EMHEHLET., (7 FIVAK NaN 13k IE
NaN EI3RAR0FET, 7OV I L0FRET—FITHRWIZO—T 4 27T 5D,
¥7213 -qinitauto I /51 T— - AT a L EMoTENS BERT H2LEND
DET. )

¢ 203, -04. F7/71F -05 Zli-oTa2/NMILTBEE. TORIZH TS 3>
-gstrict ZHAIALTLZS W,

ESPUY (PR

« BILR—20 TRk |

« XL C/C++ Compiler Reference]l @ |-gfloat|

« XL C/C++ Compiler Referencell @ |-qinitautol
« XL C/C++ Compiler Reference]l @ |-gstrict]

« XL C/C++ Compiler Referencell @ |-qinitautol

SN REHOIRY BH ENOHDILE

aA2NA F—FT 74N T, EEART > RICEET 2 KB OfEE2ZDa >

NANFOFERTEESMA LT, TOUMIT, EBITDEALIEEINET, i

b, £7z1% F 7 a EESHEIT. BMOHDESOERNFEET S

AIREMEN D D £33 2N VR DR B/ NSRRI T 0 BAMTONTZRERIL,

WHEIIFETRICE SN2 EFE KR TTA, L FOHEIIRBDET,

o AUNNAINVKEDOIDE— RNETROINDE—RER LD EE, T 74K T
13, WADOHEEDROITWEANDALD TI N, 7OV T LAINETRICRZ - -
FERZBTH72DICDE— REZEHETLEEIE. LTFTonwdTnnzito T2
0,

— @Y -y AT arEHERLT, aAXNAIVEEOADE— REETHOE—
RE—HTHEDITEHL T ZI N, FMl7aEREFIRIZDODNTIE 1L R—
o Ta 1 EEFROIDE— ROy F 71 EBRLTLZS
t/)o

- FTaEfoTAC AN TBHIEICKD, HFTDEAEN
IELU%ET,

o a+b¥*c DX OB DNTIE, T2 /XA IVRFITER Y F 72 V3 B I G-I 2 17 W
9, ETRFORNEMFIPHEOILDELEFHLBNVIZENMND ST, bic

20 XL c/c++ TSIV -S4 R



Id a WMASNDRNICHD SNDLEENH D20, FEITRHTE S NGRS 18R

BAHAREMNH D ET, B> ERZMITSIIITROEESNEITNET,

— -gfloat=nomaf F 7> a > ZFHALTINNAILTBHIEICKD. FhiEmay
O ZIIEL £,

— -gfloat=nofold & 7> a > ZF>TaA/)NAMIVTHZEIZXD, D EHEH
IELET,

o BMEIIERR /213 NaN #RICRDET, 2E A, -dfittrap F 7> 3 > T 2N
ANLTH, T2V D BEAIHISNOFETRRH 2N TLERWET, Z
DX S e FIS DIV 258 51213, -qfloat=nofold 7+ 7> a > &AL TH D &EH
ZMIELET,

B8 L5
s 2 R=2 O NFE/NEURBISF OULIEY |
« XL ¢/C++ Compiler Reference|ll @ |-qfloat] 3L

AVNRAIVEERTHOADHDE—RDTYF I
OV EETRHCHEA I NS T 7 2 )L FOALDE— Rid, mbiEWEADL
DT, TOT T LNEFRHICADE— RELET S &, FE/MNUREHEIZ T 2%
TIIFIZR/ENAHEREDLUESHENH D T, LATOHNL 2L THWET,
#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);
one_third = one / three; /* not folded */
printf ("1/3 with execution-time rounding to nearest = %.17f\n", one_third);

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

}

FTIFINE AT a>TaAMIVT35E, ZOaA—RIZLTOREZRL £
7,

5% 4 = FE/MuiERoLs 21



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 FHOFEIIIDE—FZ ERICHWD] Tro2bD T, I 281 IIVRHT T

HIEVENFILD | Z2HEH L TITo A OHRE EI3D L RS> TWET, FEINK

MEMEO O S IV D BAZIIET 572D D -gfloat=nofold + 7' = > & {fi
Langaid, [l a1 s—-F7vasz ar S EEFROLDE

—RIE—HIT 2T T a fETHHATLZEEHRLET, LELOBIT, -yp
(round-to-infinity) 2 L7223 > /S IV OHEERIZ. RUOFHETUFOLDIC

o TNWET,

1/3 with compile-time rounding = 0.33333333333333337

—ENT, ALDE— K% +infinity F7213 -infinityICEE T 2513, -qfloat=rrm
F7a bHTHIEEBEIOLET,

B L5
« XL C/C++ Compiler Referencell @ -qfloat B LN -y

FENNE SIS DL
T 74N T, YOIcL 50k BRERICKDRE A—N—TD0—, 74—
7 O0—72 E DR IERL. FITRICIIEEINET, 2L, F7 3
CEMHTLE, ZOLDRYAMTOHINERETHIENTEET, 512,
s rR—h - I—RET7OVITAICEBMNTSE, FINRREELTHTOT T LD
FEITEHT T, BINORRNE RS TEEOMREBET DI EMNTEET,

LAL. EEEGIRE/IMNGIEEIL. 32 /S VIt D BHD SN2 ONEE
TH DI, FHTRICRAET BAHEEOD ZHIINIECEE . -gfittrap F 72 3
S, AR OFBNIRFINETRTE Ty T TEB LT BIC

i3 AT a e @ALT 32O 0 BHE TR THIEY
5T EERFALTIEI N,

B 1 1 it
« XL ¢/C++ Compiler Reference|ll @ |-qfloat] 3 KN
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% 5 5 C++

77— bhDfER

C++ TlE, 7> 7L —hr2EHALTCROBEEHEBEOY h2EET5ZENTEE
‘3_0

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

77U r—2a NTIE, ACT> 7L —hDA DAY > AEEREERT D &
INTEET, TOHEDOFEIT, AU THo THRB S TWNTHENENER A, [
CBlEzHERTHHEEIT. RORINDE A AY D AERIITEICRDET, I
SDINERA DAY > ZERIZ, a2 NIV ETRIRE T 0T T LY A XD
HWBRIZORMND, MOAYy FddD ER A,

TERA DAY > A EROBBEICHUT 2121, EAMITRD 4 DOHEND O F
7%,

EEDA VAY D AERDEDDIA—T ¢ T %11
V=R +d—R%&, ATV b« T A IVITRERA AT 2 AERT &
WA DAZ AN 1 DIETFEEN. REROA > A5 > AERNE 12
WEDIZHRRLE T, ZOHET. bEOHEHINETAL. ZOHEEES
i lx 0T > T L — bR ECTERSN, BADT>TL—bh 12X
5 AN E ZTHEIZIR DM EH > TWABENH L7280 TT,
BT 5200 DAY VA BERT S
B XU [qnotemplateregistry| > /81 T — « F T2 a > EMHH
LET (INBEBFTIAHNEFEETT). §5&, A2 TF—1F. 1A
CAERNBENI BB NIZEDEDD - REERLET, ZOHIET
3. TERA DAY D AERORAIFSEEINEE A

AUNAL T, ERLUEA VA AT T L= AV N—FR T LD

FU—IZRETEHEIHERT S
-qtempinc > /X1 F— A7 a EHEHLET., 77 L —hEXRT
TANET T L—h A TR T —2al s Ty A IVOREDNIED
HDOTHHHEE. T T L — b TEREINZ@EL DA A5 2 AET T
L=k A2V —R T4 L7 MN)—IZREINET., a2/)81 77—,
FUCT> T —bDA 2 AY 2 AZFUBIERTHOERT B LI ICE RN
L&, HETAERTARODICEELEZN—a Y 2HLET. ZOhE
WZDOWTIE, P4 X=2D T-gtempinc I/ F— - F T a O |
THBAL XY,

AUNAT—IT, A VA D AERERZL VAR —ICRETELOHRT D
-qtemplateregistry 1> /81 5 — - A7 a EFEHLET., 77—k
KR 2% DA DAY > AERICE T 2EW@N, 7> 7L —h - LA RY
—IRESINET., a2M T AT > TV —hDA 2 AY A%
UCRIETHWMERT 2L DICERIND & FRITERT2RODIC. Hi
DATIxI b« Tr7ANCH DA LAY > AERRERAL > FLET,
-qtemplateregistry 1> /N1 T — + 72 3 2IZid. -qtempine 1 >/%A F
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— AT a  EAKORERBODETN, TOTL—RMERT 7 IIIBX
DT> TVL—h e A2TURAT—=2ar - TyAIVD=DDFEDHEIEIL
WEHODFERN, TOHEIONVTIE, R7X=2 O l-gtemplateregistry |
L1 5—-FTa ol [caBlL £7.

{¥: -qtempinc 1> /51 T— « 47T 3 > & -qtemplateregistry 1> /N T — « F 7

Taid, FRICIEERTE R A,

B
* [aumplins

-qtempinc AN S5— - F T a3 DER
EMAT2IE TV — 2 a Y EROK DT L ENH 0 E
7

1.

2.

ToTL—h e ANYF— - TyAI)T, VIA-T>TL—rEEET>TL—
NZEWERT .h 2T TEST %,

FToTL—NEETI 7N EL, ToTL—h ATV AYTF—ar T
FAINWEERT D, ZOT77AINVOA4GNL. T2 T L —NES 7 71V OARTE
[ U THER T2 .c £/213 .t. THSH. HDWIL [pragma implementation|

TAVLITA T TIRETDLENDDET, VI -T2 L—bDEHEIL. A
STURAYTF =23y s Ty AINBAUN—BEREBNT—5 « AN—%EH
LET, BT > 7L —hOHEIE. A>T UAT—2ar - TyA4IVEZED
Bz E®RL £,

V=R 70T ILT, lxDOT>TL—FES 7 71 IVZH LT #include T
AV IT 4 TERET S,

(X7 a) 23— KM -qtempine I /51 )L & -gqnotempine I > /51 )LD

HICHEATESD ZL2WRT B0, BHAxDT>TL—RES 7 71T,

_TEMPINC__ XZOMNEZRINT Wl ZEELFMFIC, MR TET7> 7L —
KeA T IVAT—ar s TyAIVEHAHMAD, (2O 70Ol -qtempine
ANNAI - F T az2lAT5E HEIWICERINET, )

Z995E, ROXDBHERNESNET,

* -gnotempinc ZHEL TI>/NNAINTHE, 4T, T>TL—h A 2TUR
T—rar s Ty AIVIHAAENET,

s -qtempinc Z{IETLTCIA>NAINTBE, a1 F7—F, 7>7L—hk A
STURAYTF—2ar - TyAIIVEfBAAERL, TORDOIZ, a2 81
T—ld. BEDA P AY 2 AERNBRANCMBEIT/Zo T EEI, T T L—
KeATVAT—2ary - Ty EARINFEL T, ERTFD .c THD
TryAINVERLET, TNLRIZ, RCA A8 O AERNPBEIZ/RS E, O
NN T—=3 T L= A=K T4 LT M)=IZREINTW
H5AE—ZfHALET,

el e 1

XL C/C++ Compiler Referencell @ -qtempinc 3L\ fpragma implementation|
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-qtempinc Dl
ZOFNTIE. ROV —=A « Ty AINEENTVWET,
s 727 L—RFET7 71l stack.h
s FNUTHIET DT> T L —h A 2>TURAYFT— a3 Tr7A)b: stack.c
o B% 7O~y A 7 stackops.h (BIET > 7L —hTEHDEHA)
o ZTIUCKHINT BEAEA > T U AT — 3>« 771 )b: stackops.cpp
s AT ILDY—A + 7 v )b: stackadd.cpp

Z OBFITIE,

. EB55DY—Z - T77A0IZH, ToTL—RFEET7 7 1)l stack.h DAIA
FNTNET,

2. EBE5DY—Z - TyAIICH, BT O MY A1 T stackops.h DHAAENT
WET,

3. T L—RES T 7 AIMIZIZ. 707 T LD -gqnotempine T > /N1 )L I
TWaHEE, 77 Lb—h A>T URAFT—2a> - T7y71)l stack.c M
HABAENTNET,

FoTU—BREE 7 74)b: stack.h
ZDANYY— Ty A)E. 75 A Stack DIV FTZA + T2 T L —hEEXETDHIHD
o

#ifndef STACK_H
#define STACK_H

template <class Item, int size> class Stack {

public:
void push(Item item); // Push operator
Item pop(); // Pop operator
int isEmpty(){

return (top==0); // Returns true if empty, otherwise false

}
Stack() { top = 0; } // Constructor defined inline

private:

Item stack[size]; // The stack of items
int top; // Index to top of stack

}s

#ifndef _ TEMPINC__ /I B

#include "stack.c" 7 3

#endif 7 3

#endif

FoT=b AT VATF—2 3 - 774)b: stack.c
DT AIE. 7T A Stack DI TA T T L—br DA TIAF—2 3>
2RM®ETZHDOTT,

template <class Item, int size>
void Stack<Item,size>::push(Item item) {
if (top >= size) throw size;
stack[top++] = item;
}
template <class Item, int size>
Item Stack<Item,size>::pop() {
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if (top <= 0) throw size;
Item item = stack[--top];
return(item);

}

BA¥EE 7 7 1 JV: stackops.h

ZDOANYF— -+ Ty add BBOTO YA TREENTHET, 207
O k%A 71, stackadd.cpp BEX N stackops.cpp THEAINET .

void add(Stack<int, 50>& s);

BAEA > TUAVT— 32 + 7 74)b: stackops.cpp
ZO77A4IVE, add BB ODA > TV A T—2a a2 R‘ETLIHEDTY, TOA
CTVRAT—=a i, A7 I AnGIRERHENET,

#include "stack.h" //
#include "stackops.h" 7 2

void add(Stack<int, 50>& s) {
int tot = s.pop() + s.pop();
s.push(tot);
return;

}

A 7AYS A - 7 74)b: stackadd.cpp
ZDT7 74T, Stack A7V MIMERESNET,

#include <iostream.h>

#include "stack.h" //
#include "stackops.h" //
main() {
Stack<int, 50> s; // create a stack of ints
int left=10, right=20;
int sum;
s.push(left); // push 10 on the stack
s.push(right); // push 20 on the stack
add(s); // pop the 2 numbers off the stack
// and push the sum onto the stack
sum = s.pop(); // pop the sum off the stack

cout << "The sum of: " << left << " and: " << right << " is: " << sum << endl;

return(0);

)
TOoTV=bF ARG VRET 7L INVDBER

aANA =% lacDF>TL—h A>T URAT—a Ty IR
9% TEMPINC T« L Z hU—IZ, T>7L—hk - A 2 AZ > 27 7 1 IVEIER
LET., TN EFIEZNC, T2 =350 7 7 1 IVITEHRZEBMNT 5
ZEIITETH, TOT 7 AINDSRERERET S EITIHD EH A,

T LAERFETARICE. T L NERSRERELZD, Ty I LE
B LZDLT, 77TV —h A AT AERT 7 TIVORNBENE L7252
EMMHOVET, TEMPINC 652 EHRICHIBRL, Y0/ o AaZ2Ha2 /8 I)LLT
<7EEWN,
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$£HSA 75V —ThD -qtempinc DfEFH
WRDT TV r—2 3 VRS TIR, BE5T U r—Ya Y AERY X - 7
AN ETL A NERT 7 A NEIIAT S EMTEET, 7> T L— R
FToHE, FTIUr—2aidy—2A - 77 AVERATEETH, I /810 LiER
77 AV TE S8 A,

-qtempinc ZfFH T HHEIT. KO EITFEBEL T LI N,

s YU —2a>Z &I, ME®D TEMPINC 55NN ETT,

s TTUT—=2a D)=« Ty AIINO—EBNBICHIOT TV r—2a fica
SIAINEINTNDEED, IRTOY—Z - 7y AI)VZa 281 IV T HHEN
HOET,

-qtemplateregistry A /NNAS5— - AT a3 v DER
L1320, |-qtemplateregistry| 2> /81 T — « A7 3 Tl V—
A+ O— RORRICHEEDEHZLEELFER A, -qnotempine TIEH T > /%A
IWTEBLT O T A5, -qtemplateregistry TH I /XA )L TEET,

FT>7 L=k LPAM)—=TIE, TEEFEY—EZX] O7INIT)XLMEHIN

ECIN

o T ITLAMHHDA DAY D AERENOTERTLHEE, TOTO7 T LD
A DAY AT, FNNFEETDZAINTMIVEBAL T DAY A EREINET,

s MDA UNAINBNNFE A A > AERERRT S E, ZO /N1 JVEAL
DA DAY D ANTERENEY A, DFD, OV I LK TERSNSIE—
31 DT,

A DAY CZERERIE, 7T L —h c LPARY— - Ty A VITREINE
. 1 D207V ILTIE FACT>TL—h - LA — - Tr 1 IVEfFHL
BONERDERAL, 2 DOTOTIALT, 7T L—hF LPARY— T 7 A
WZHHTHZEEFTEEEA.

ToTL—=h LPARNI— - T7ANDTITHIV DT 71 IV£IE
templateregistry TY N, MDA T v A INVAHEREL T, 20T 74V Na%E
F—=N—FA1ARTHZEHTEEXT, 7OV T4 - ELREBEEZBEEL THGHE
ICEN RZRBT 2EG1E,. WA TPz b 7y ANV EEBICLIARY — -
77 A IVBHIBRL T 7Z3 W,

e 15

. ﬂXL C/C++ Compiler ReferenceIJ D |-qtemplateregistry| BIW
-qtemplaterecompile

BEI 2 NAIIVBEUDBIA NS
2 DD XNAIVERL, A & B BECA 2 AY 2 AEMESRT 255,
-qtemplateregistry 11> /81 T — « A7 a3 VERETDHE. ROLOIBEZENDH D
ij‘o

e A ZRYNCOIINMINTDE, A DF T b T AIITA P AY > AER
DdA—RINEFENET,
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e KIZB ZA)NMINTHE B DATI U TrAINZIZA > AY A%
ROI—REEENFEA. 7227 b A TBECEENTVSLO T,

« HET, TOM PRI D AEREZRLUIBVWEDIC A 2EETHE, A 70
27k B ORI, KEROT 2RI - TIT—DFELET., A Z2ZHI /N1
T5E A2/ TR IORBEZREL T, ROXDITUHL £,

— lqtemplaterecompile] I > /51 T — « T a >NEHTHIUL, T2 /81 F—
T A THEELEZOERCI NS T— AT aaEHLT, U2V - X
T TRICHBIMIC B ZFEI >8IV LET (=L, @poa 1)L -
ATy TEV D - ATy TEERATZEEIE. U U - ATy 7Ica 281
WA T a E2lBHANT, B DIELWI VNIV EKERT L8N 0D F
EDS

— -gnotemplaterecompile 1> /81 T — - AT a P NERTHIUL, a2 )81 5
—MMEEZHTOT, B ZFEBTHINNAIINLTLIZEI N,

-qtempinc M5 -qtemplateregistry NDYIYEZ

-qtemplateregistry 1> /81 7 — + A7 a > TR, 77U T—2a D7 v A I

BIZE S E<SHIRD B NWD, TDOEMA —/N—~v Rid. -qtempinc & D D72 <

BVET, ROGIET, UIOBFAZITOIEMTEET,

s 77Ul —3 a2 -qtempine TH -qnotempine THIEHFIZI /N1 )LD
BEE, 2ETHHEEH D EH A,

s 77U —3 a2 -qtempine TIXIEHIZO 2 /X1 IV S NS -qnotempine T
a2 ENBNEEIL.  -gnotempine THIEHIZA > /)NATIVIND LD
2. BETZHLENHDET, _TEMPINC__ YV ONERIN TRV
3. B\exoF > T L—NEZET 7V, FEMFETHIET ST L—h - A
STVAT—=ar s TyAIVEMBFALTLSEI N,

[ T-gtempine O] DKZESEL T 7ZS W,
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F£6FE SAT75YU—DER

CBENCr+ 77— aridid, BBLUOIHAT A 77 —2#llARD T
EMTEET,

[T2A4 75V —0a )NA)VEY 71 [TlE. VY—Z - 770 EIA2INAIVLT

FT2xU b s T AINVEEKRL, 51477 —ITHARDTE 94T —%
AL TATILTY) 20T DTE BRUEHLIAT IV —2lDo714T 71—
U 27T HHEICDODNTHIIL T,

BOoX=2D IS4 75V —NOFNA T2 7 FOMIIE (C+H)l | Tld. E5EIE

MEHEHALT, C++ 77— a & EN2EBEOT7 7y INVDOF T 7 M)
L DIEFF % I 2 HIEICOWTHHLET,

SATSY—DAYINAIVEY D

BSAT7SY—0a /A4
BT =222 T 5I2iE, KOXHICLET,

1.

BE)—=A - Ty ANEANAIVLT, U EREBRNAT T2 b~ T7A
WERERT S, FIZIZROEIITHRDET,

xlc -c bar.c example.c

ar AN REFTLT, ERINEA Tz b TrvANVE, T—HAT -
FAT I — - TrAIVTEMT %, FIZIEROELSITRDET,

ar -rv libfoo.a bar.o example.o

H£ASAT7SV—Daryn4A4I
R4 75 —=2a22810)LF 35121, XOLDICLET,

1.

V=R Ty AINVEIAZNAIVLT, U EFEZRWATOz I~ - Ty 1)L
BERT %, S TS0 —2a2 51T 25413, Fepid a> /%1 5— -
FTa bHINDILITERLTLSEI N, FIZIEROELDITRDET,

xlc -gpic -c foo.c

2. AL F— AT a > &fALT. ERLEA TPz b - T

TANNEIAAT P 27 bEERT 2, BIZIZROLDITRDET,

x1c -gmkshrobj -o Tibfoo.so foo.o

BT e

XL C/C++ Compiler Referencell @ |-qmkshrobj|

SATSV=¢ET7TVTr—areEn) 0y
BT 175U —FRBIA T T I =&AL 2T O T L) 27T B,
ACa~> R AR MEHT 2 ENTEET. FATROLS ICRD &

ER

x1c -o myprogram main.c -Ldirectory [-Rdirectory] -1foo
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Z Z°T. directory 3. FATIU—DNEEND2T 4LV FU—D/)XATT,

HA7vaszERLT (A 7var GHIA 75U —085EE [R 472 3
%) THRELET 4 L7 NU—NT libfoo.so ZMKTHLDY > H—ITHHRL
FIIN, ZNMEOMSRNE, U H—Id Tibfoo.a ZMELET, ZOfDU
=Y AT ar (TIAIVNOMEEEETLE T a ind) IZDWTI
IR —=F 4 2T AT L d DEREZRL T EZI N,

H£ESATSVU—-RDY Y
EDa—INET7 T r—2a iy 950 LN AT T —FLEY
ST UL. FOMITKGERBREERT D ENTEET, FIZIERDOLDITRD
i@—o

x1c -gmkshrobj -o mylib.so myfile.o -Ldirectory -Rdirectory -1foo

ESPULS IoR¢H
. rIXL C/C++ Compiler Referencelj @ -gqmkshrobj. -1. -R. XN -L

SATSU—HNDFENFT 0 bOWMEAME (C++)

C++ SHEEEIT. C++ 70V T LD main BEEEETTDHEIIC. TDOTOT T LI
HARENZTRTOT 7 AINME, ADA STV —2HEDTNTOL TP
RNEUNCHER S NS XD ITHREL £, SHERE. 77 1IN OINs0FT
o7 FOWEMLIERF (ZHUE. T0F TP MR EEINLIEFITHENET) &
BELEITN, #EO Ty AT T TV~ O T2 7 ~OHIMLIERFI3HE
EFELFERTL, 7OV ITLNOIEIER T 7 AR TA T T —TES INZEHN
F70x 0 NOUMMLIEFEEETAHIEHTEET,

FT7 22 FOFILIAF 2 HRE T 2120d. 472 =7 MTHMBRESLIEN &S
ZEDYTEY. 77 ANV EEC, 77 1IVNOF TP s b OBEIRM ZHE T

EHANZALZDONTIE, [ ATV EAOEBEEMOF VST [THIL E
T BROED 2—IIHTH TP =7 FOHIHHLIEF ZH#El TE2 A X LITD

WTiE, BR2R=20 15475 —HoA 727 MIHHEONEF) [THEL £

ER

F7x0 PADEFLIERIDEIY HT
M-I TS —HNOF TPl T 7 A IVITEBEIEMNESEZEHDHKTH &N
TE, 7227 MIERNECLDNEFIZHE > TEITRRICHAMb SN E T, &2 L.
T a0 — REENRERD, 7227 NRBRRE 75y N7 5 —4LETH)
b ns7z0, #EBEMEZHDSYTSNDLN)NE, ROLDIZT, TIv b7+
— AL TENET,

7 7 AIVEFRITELN Z280E 9 %
ZOHEEHRT HITE, 328V AN T— - FT
TarEEELET. TIAINETIE BTy MIVNOF TP/ M T
NTHEUEBEEMICE DL ToN, 55 SNy Toiifitan, 5581
WD TR T LET.

T LIVNDOF TP =7 MICERIEN 2% ET 5
ZOHEEERTZITIE. Y —Z - 7 71 )VIC fpragma priority| T 1 L7
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T4 TEMBIABET, %D #pragma priority 7«1 L 7 T 1 7L, HID
pragma T A L7 T4 TOHEESINDE T, TOH LK ITXRTOFTY
7 MTEREMZHFRELET, 77 1 IVNTIE. HfJOD #pragma priority
T4 LT 4 Td -qpriovity A7 a > HERAINDELEID) THEESN
HHEBIODREILABTINERDERTA, ZLTENLED #pragma
priority 7«4 L' 774 TOHFFIL. FIEICTHLENRHDET, BH—T 71
WA OF T2 N OMIMEERIEMIL, TOF T2V FOBESIEFOE
E TN, pragma T4 LT 4 TV AT SNIERT v A IVIH TH)
b NG 8 0EFICHEE52E£T., 7227 ME. TOEEIERLIC
o THHEE N, TOWDIEFTHRTLET,

A DA TT 7 FOBEIEMN ZRET S
ZOHERERTHICE. VA - 77 1ILT, EHENE %
FHLET. init_priority EBMEIL. #pragma priority 7« L 77 1 7 &
eI, FEOESIEFTA 7o/ MI#EHATEE Y, Linux T
W& AT MIBEIERLICHE S TE b, W< DD a2 XA JVE
PLIZHZo T, TOHDNEFTHERTLET,

B A
« XL C/C++ Language Referencell @ [finit_priority ?@(Eﬂih

EBRIERIES DEERH

ERNEN TS OHIPAIX 101 ~ 65535 T . HE CTESH/NDOELIEMNFE =L 101
T, ZOHFEFOHDOMERNICHIIEEINET, RRKOELIELFZ ST 65535 TH
D, ZOBBDHDNERBZICHOMLINET, BEEIEMDIEE SN THRNES.
T 7 4 )V N DEREIENLIE 65535 12720 £ T,

FofliZ, =T 7AIIVANOF TPz b, BXY 2 D07 71 IIVHOA TP«
7 N OERIEN ZHRET 5 HEERLEBDTYT, P2X—20D 54751 —[H
(DA TP/ MIHEDEFS I2iE. Linuk 799 b 74— ATOF TPV bD
AIHUENEFIZBE T 2 REfilE SR e S N TV KT

727AINVADF T 0 bOYIBRIEDH)
KOENE, V—A « T7AINHNONW DMDF TP 7 b OESENEN OfeE k%
RLUTNWET,

#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 larger
// than preceding number (3000)

#pragma priority(4000) //Following objects constructed with priority 4000
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Garage d ;

B 7AIVEDFT 2 o FNEA{EDHI

KOFNZ, farm.C BEXN z00.C D 2 DOT 7 A IVHNOFA T2 =7 - OFIHLD)E
FafHL TWET, 2 D07 71 IVEEBICFACHEAEY a—JlicEENTW
T. -qpriority I /51 T — + F 7 a>BXY #pragma priority T4 L VT 1T
ZEALET.

farm.C -qpriority=1000

Dog a ;
Dog b ;

#pragma priority(6000)

Cat c ;

200.C -qpriority=2000

Bear m ;

#pragma priority(5000)

Zebra n ;
Cow d ; Snake s ;
#;[');agma priority(7000) ;fp.);‘agma priority (8000)
Mouse e ; Frog f ;
EITRFIZ, ZOT7 7 AIVNOFT TP =7 MOVRONEF THIIME S NE T,
D= URA | ATV | BRI OM JAY B
1 Dog a 1000 option DEJENENL (1000) 2 .
2 Dog b 1000 A U SRR THE < o
3 Bear m 2000 option DHEJENENL (2000) % F.
4 Zebra n 5000 pragma DESENERL (5000) Z i,
5 Snake s 5000 & CESeEL THi < .
6 Cat ¢ 6000 ROEFENANLF
7 Cow d 6000 [ CESEA THi < .
8 Mouse e 7000 ROESENENL TS
9 Frog f 8000 ROBRNELFS (BRI,

SATSV—RDAT I o FMIERLDIER
BS54 750 —BX I T 1 7 51 —IZTNEN, ZOTRTORBHEHAD
—KEN, PHEEND &, EEFICHE S /IRIcO— Rah, PkEnET.
U OIBFERE, HADTA T —1AL 2T TN =2 a A0 > i
Y2 RFI) A R SNEFOZ ETT, fIRE. F1TT)— A NI T T —

B ZIFUHTHA,

ER

fHxDEY 2O —RaInNs &, 7227 b,

FA4TI7Y—BIET71 757U — A LOEICcO—REINTWHE

BoX=>0 THT> x|

[F~DERNEN DED X Ty [THERE L 72 HBNCHE > T @B RIEM D JERF THIME S

NET, AT 7 MTEBEBANED LG TSNTWRWES, H2WIEFRCEE
JECZAEID B TENTWDHEE, A7 b - 770U >V EF DOFNET
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ks (V> V7EF SR T AR ITA TSI > d5EEI2av s
RTTHEASNEIEFOZETT), €077 MIIVNOF T2 =7 MIES DIEFIC
o THIHbESNE T, A7z ME, TOMKR STV DNEF TR TINET,

BESATSV—ROFAT o FIEREDH

ZOHITIE, UTOED 2a—IVIMERAINTNET,

« main.out (¥, main BRI ZEOETAREET 12—V TY,

¢ 1ibS1 & 1ibS2 1&. EEHBHHATITIU—TT,

¢ 1ibS3 & 1ibS4 1&. EEHBHAT AT IU—T, 1ibS1 LKFRRICH D £

"d—o
* 1ibS5 & 1ibS6 1&. EBS5BHIHT AT T —T. 1ibS2 KEFEERICH D F
‘3_0

V=X« T7AIVEFROIAY R - AN T THT Dz b - Ty AMca >
NSNS,

x1C -gpriority=101 -c fileA.C -o fileA.o
x1C -gpriority=150 -c fileB.C -o fileB.o
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.o
x1C -gpriority=200 -c fileH.C -0 fileH.o
x1C -gpriority=500 -c filel.C -o filel.o
x1C -c¢ filed.C -0 filed.o
x1C -c fileK.C -o fileK.o
x1C -gpriority=600 -c fileL.C -o filelL.o

WEZA4 77—, ROAT R« A MY 272X > TERESNET,

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 =13, ROAX R« AN I EoTHIATIU—EU 2D
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

B4 72013, ROAX R - AN TIZE>TAA T OT I LED 2
INET,

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

ROKZ, A1 77V —OWHHLIEFZRL7ZHDTT,

X 1. Linux O 7227 SNIHHENERF
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main.out

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

B B

fileA.o fileB.o fileC.o fileD.o

/| o | o | o |
libS3 libS4 libS5 libS6
-qpriority=300 -qgpriority=200  -qpriority=500 -qpriority=600
fileE.o fileF.o fileG.o fileH.o filel.o filed.o fileK.o fileL.o
F72x7 M. ROXDITHIIHE I NE T,
F7Vx |BEEMNO

= VA | E it aA bk

1 1ibS6 HAS [19bS2 1E. main U7 INBEE. AT RIT T

BICANEINELE, LEN->T, 1ibS1 K DHEIIC
b nEd., 72720, 1ibss BE U 1ibS6 1
1ibS2 LAETFRARICH DT, T OmE N HEINTHIN
{EENET, 1ibS6 &, 1ibS2 ZIERKT D7=DicU >
JEINEEZAY Y RITTREBICANINSZDT, &
VIZHIHLENET, 2O T53U—DA Tl
M3, ZOBEIENIHE > THIIHE SN E T,

2 fileL 600 fileL NOA T2 7 MIXicHifbenExd (2o
TV a— LN TR EWELIEMNES).
3 fileK 65535 filek NOF T2 =7 MIXICHbLENET (2D

Y2 VN TROBRIFES (57 7)) MESIR
{713 65535)),

4 1ibS5 WA |14bS5 1E. 1ibS2 &V > INBEE,. aA< 2 RITT
1ibS6 LD RIICATI SN2, KIZHHL SN E
T, ZDOITATIV—DAT Y7 M, TOEEIE
> THIHfb SN E 7.

5 filel 500 filel NOA T2 7 MIXRICHbENET (2D
TV a— VN TR HEWELIBALES).
6 fileJ 65535 filed NOF T2 =7 MIXicHbaznExd (2D

EV VN TROBEIENES (57 4+ )b MESKIE
PLld 65535)).
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FTPx
Za

BN D
i

AV

libS4

DA

1ibS4 &, 1ibS1 IZHEBL TW T, 1ibS1 Z1ERRT 2
72D o EINZEEAR Y RITTHREBICATIEN
7ZDOT, RIZHEEINET. 20T 77U —DF
Tl ME. TOEEIBAAICHE S THIEHEE L E
E

fileH

fileH NOF T2 =7 MRS NET (2D
EY 2= VN TRHEWELIBALES).

fileG

fileG NOA T2 =7 MIXicfbanEd (2o
Y a— VN TROBELINENTEF).

10

1ibS3

1ibS3 &, 1ibS1 SMKFRAMRICH D, 1ibS1 & U >
9 BRI, A RITTRAICANI SN, X
HfbkEnET., DI TIT—DF T b
13, T DELIENIHE S THRE I NE T,

11

fileF

65535

fileF & fileE I3, &HITT 7 4 ) b OESENEAL
THD 65535 DNEIDBTENET, /=720, fileF
34T b 77 AILH 1ibS3 1Y > I
LERBRICOAT Y RFFICU A R ENZ720. fileF 2
RINCHIHEE N E T,

12

fileE

65535

KIZHIHE.

13

1ibS2

SENEERAN

1ibS2 1XRICWHHLENET, DT TFU—DF
Tl ME. ZOELIEMIIHE S Tk N E
@_0

14

fileD

65535

fileD & fileC IZ1&. &BHITT 7 # )L b DERIENL
ThHD 65535 MEIDBTENET, =/ZL. filed
3AT2 7 b T AN 1ibS2 12D > I
EERBICAR D RTICU A REIN=720, fileD N
BN b NE T,

15

fileC

65535

Y/ QI N

16

libS1

1ibS1L IRXRICHLENET, ZDIFAT T —DF
Tyl ME. TOERIEMICHE S Tk N E
ER

fileA

101

fileA NOA T2 7 MIXicHifbEnEd (20
Y a— VN TR B IRWEEIEN ).

18

fileB

150

fileB WO T2 =7 MEIXRICHHLESNET (2D
Y 2= I)VNTROELIENEF).

19

main.out

SR

BBt ENET, main.out DT b
13, ZOBEEIEM I > TS NET,
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BTETTIVr—3ryDmiEe

XL 2281 7—I%. %@ PowerPC® 7 —F 5V F v —2IEHAT BJRHML/N T +
—X AL FEERMT ST E T, Linux AR —F 4 27 « AT ARITON
ANT =X A 3R EvhBIN 64 Ev b7 TUr— a3 Op%ErEEIC
LET., TOXIBNT+—< > AOEBMEEEBTHITIT. #ENLT7O0T753 >
TR WELETANET Ny Y @EICkEENHE<). BILOFHENNLETT,

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

xiE{b
B ElE, V=R - - RZ2HERTAHEE2RITa 1 F—FE SO
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I FURE(CA 7> a2l 206ERHDET, ZOFTIE. REbF 7
a2 -03 TY,

3. FiE{bd 2T —FITHBN Y > T - T ERAL T, EiE S N E TR
Tr7AINVEETLET,
a.out < sample_data

4. -qpdf2 ZHEHALTCTY 7V r—2a  E2HRa AV LET, UZD « ATy
TNAFy TSN, PDF mEILNFETHRET 7 A VR TIER<A TP 2
K 77 INICEASINSLDICT S0, qnoipa F 7> a > &IFELET,
H: AIOFETHEMAL 20 EF Ukt d 7> a > &2 AT 208N H 0 ET,
ZoFITIE, BEbA 7 a i3 -03 TY.
x1c -c -03 -qpdf2 -gnoipa filel.c file2.c file3.c
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ZDAT Y TOREOHING, JTEOEMINZFIITAEET 7 A IV L 7245 >
T T RICRELI N T2 b - Ty AIVTY . ZOFITIX. Fi
fbENzd4 7227k« 774U filel.o. file2.o. BL file3.o TI, ZHH
D77 AIEY) T HIE. AT L - O—4%— 1d AT 50, -qpdf2 A
TS T e AT a wZRILET,

.
H:

s ERREND 7077 AINDT v AIALERELZWESIZ., qpdfl 257w 7 &

-qpdf2 A7y 7D ;T pdfname 7 F T a D EMHL T ZI W0, KIZH
R LUET,

x1c -03 -gpdfl=pdfname=myprofile filel.c file2.c file3.c

pdfname U7 F 7 a v EFELBRWVWE, TTHIVNMIXD T 7 A IVAIT _pdf
ERVET, 7y AIVOKEGEETE, BITE#(T 0 L2 MU —%7213 PDFDIR %
BAEREMERAL TRELETA LY NU—IZRDET,
EQaANAINBIRY 27 « A5y T THRURELA 7> a > 2T 50
ENHDET,

-qpdf2 A7y TR, AT Ty AIIND) D INAFy TEINDELDIC
-qnoipa ZEETHIMLENDH S0, 7O —TJ ¥ —[oH (IPA) &b &EF T
P b LX)VD PDF ZFEFICHEHRTER D ET,

EDfteDERBELA T 3>

UTOF Ty a i3, mifboRE DRz HEd 2BIcEAcEEd. Zhso
FTasid, V=T ELTHATRICENG ZEBE<HD, 2. bo L
W REeA 7> a D ERB LAV EBERTRRICT 2 &, T4V MR 5A5
NBHZEBHVET, INHDOF T a > OHICONTIZ.

[Compiler Reference|l ICREHKSNTNEEL T a > ORBLESRL T EI 0,

K17 WNTA = ADEBEDZDIZERINZ AN F— - F T3>

FTav G

281 =0 errno 717 7Y —FEIFOHLICE> TEEIN
BNDT, ZTOLS RPN LUIdEREETES LB TESLLIICLE
T, Tz, A7) —BEEOPOHL TIER, 191> - a2—FR
DERICE > T, EHREEORBE(LEZITD T & HAEEICRDET,
(sqrt ZHR— L9570ty H—DEE)

JAXNRA 5T, AF w7 - ANL—YZERTHLIITHRLET,
EITHIEICED, E—TOFEHABEMERTZ2HERH D X7,

KL - FTF 4 RAT Ik BT > T1 ALEHIEL £T,

-qunroll| N—TO7 >a—)VEMBICHEL £F, -qunrell 13, -03 OH & THE
BOSBIZT VT4 T2 TNET,

[qtbtabld ML=y 7 « T—T)EROERZHIEL ET. 64 E b - E—
REHTY,

C++ C++ WJ?WJ‘XD*%‘M?ZUXZ&‘ g)—=27 70 * III*—FZ’)‘%‘H%’C%

B EE, AN T=ITREAILET, 07T LD C++ HilskE D0
— LWL, oA T oa  EFHERLT, FIFMLE O — RE2RE
L., 707 I L0EEMHLTIZI N,
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K17 N T+ — > ADEBEDZDITERINZ AN F— « F T3> ()

FTav el

[-gnounwind| ZOAYNAINWHNDIN—F 2T 754 T THDHENIARY v 7 INT > T
A REINBNWI EE, A2, T—IGEHMLET., 20X T ar%k
BIRTDE, REREL DAY —ORE SETORBILERETEE
9, C++ TlE. -qnounwind F 7 3 1213 -qnoeh 7' a > Al
BREINET,

a2 =0, FE/NIEGHRE S, BRSNS O H Samaa U

F—F =950 LET, RIS NDREEDH 2 mmid. Rok
EfF WA, BENESEOF—N—T 00—, AEU— - TV AEK
BE) Lo TEHVAAZGEEITIENHVET,  -qnostrict 1.
T 7 4)V b TRAEEL NV -03 U LEDOHRITHEMSNET,
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% 8 E mifkch/ia—FDTFNY S

RELINZT 0TI 02T Ny T 5E, Flla1—HEY 7 — LOMENE
CE9d. mELICKD, HEEEFOLEE, J— ROBMCHRE 28T —FED
EEMTONZD, ERENTI—RZ2IDY —A « AT —h A2 MIEERMT S
ENREIT/RZ T DMOEMMNTOND ZENH D FT ., RITHZRLET,

T — & i O
BHElbanz707 5 AT, BT L HEROBEIENEFEET 5B 5
MTEODERA. FIZIX. ATY—NOMEIL. BRFOBTENL PAY —
WIS NTVEBEIEERT TRNWIENHDET, FEAEDT Ny Hi—
W3 DB DORREICDNWTIT 2ENTERWNZD, TNy H—ITES
TIE, BN DTOERN—EBEHFINTWRND, HEIZK > TIFEE
SADHBINTNRNEDICAHZADZENDDET, ZHUL. TXRTOMEMN A
T TTIva - NI, TN TRKORYTHEATETH S
JEfmE t SR T,

MBAAT T a—Y VT Ok
BElbanz7ar 54T, 321 T—DNSONEFE2EET DT EN
HOET, ODFD., MHOEFTNEFN. LDV —A « I— RANDFTDNEFIC
HOoNWTTO T Ix—NFHLEIEFICRSRNWZENHDET, £/, M
BOMEFNEGEL 2N ESHVET, I—F—NFT Ny H—TTOV I A
BATY T AIN—T5&, HBENDI— RNORICETEINLZFICES LD
WCRAZZENHDET @HDOA Y —U—EY),

2R D # P
(L EITD & BROBRESCHKREDITONSZENHVET, FlZIE. [H
Uz 2 DORRLZAERICEOYTHEZAN IO/ I LI 2 DbsbE, O
N T—3HE—DAKICERTSZENHVET., ZHUIT Ny T OI—Y
EUTF 4 —Z2IiT5BTNNH0ET, btz 0r7 s 4aTid7yos
IR—EIET D EFHL TOWEEENBITPEELBRVNS T,

7Y 5 LERET S —HTT/Ny TERED A LS/ 2 HEITIERO 2 BEND
D i@—o

RELEINTORENWI—RZ2EIT TN TTS
TO7 I AORBEEINTWRENWN—=23 > 2FT TNy T L. £OH%TH
WOBEBEtA 7 a 2Rl TCEINAIIVLET, TOHETEILDN
OMDALNRA T— - F T aizdonTid o X=> o ThELAETD]

FRuFIEsRLT ES 0,

-qoptdebug Z {35

03 LRI EOFEELZED TSIV, I TF9— - F T3>
-qoptdebug ZFH L T, b N7 07 7 ANTOMSH K OEEE
OEMEICK VD IEMICYy TEINH8UI—R - 77y ANV EERLET, 20O
FTa E@ALESEE. 70V I 02T Ny —lco—RLEEE,
(LI N=2707 I L0%MI—RET Ny 7§55 EI2RDET, f#L
< 6l R=20 TRk INZ7 075 L5DT )N 7 IR D)
l-qoptdebug DI EZBHL T 7230,
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RB{LEN=T OIS ALICEITERIEDERDIEME

RE(L I N T 007 T AP REL T O 22T EWnWT 07 T A LIFRZ 55 R

EHEUDHBEONW DONZRIRLET,

o IOV T LANENEI— REGATWDESEIT, b3 Nzd— RNEKT 2
AEEMENDH D T, mElLTOt AL, YTV = 3 DNEREEREICHERL T
W ZEZERREL T,

o it/ U CHEET 5 700 T ANRE(ERFICERR L 285813, 7075 LM
HHRBUARNEEfT7O—NS, PIHHESINDFNCHEAI NS ERERRTLZ
IV, -ginitauto=hex_value =7 3 > ZMFHL T NN1ILTHE, ELLA
WIERZEDIRLUIEZ S EdA5NET, HlAIE. -qinitauto=FF ZH7 % &,

DT (NAN) EWDSIIENEBICGA SN ET ., s OEKZEH
LZEREOKERS NAN EHIZ/RDET, tMOE Y ~ - )XY — 2 (hex_value) DY
BRI EIERERNDEZZ SN, ZORNICOVWT S SITHENRBRFHNDNEGZ
S5NET, AN T—WNMT7DT 73 MERD =S, KL LHKz=E50 T
079 MIRELE L TaA AN INZEEELSHERETLILOICRAD &
MdH 0 FETN, B bRFIIRIT D rlaeE2 H 0 F£9, FERIC, REbkicy
O I AMELLSHEET 2EDICHAD T ENH D ETN, Rk L XIVHME<
BolZ DR DRETETINEZITIIEBMLET,

s RUBMEARL—CON) IT—2 a3, fTARENAI—TMSANEETHE)
ARL—VBEEZDTY RL ALK > TERT 5 &, FHHEBERNENH STl
DHEEBENAD—TIC A EZIC EEZTELZAT— - O —2 a3 > NB
EINET,

AL —=CNOEZEFARD T EDNRHRER > TWDT /)Ny JHEZHERT 213,
BELTEZSWn, 22810 7=l O G ZHIFR L 72 DB B L7 0 L /= v]EE
HMHOET, oo BRELV DAY —IZHID B TEFER, BRNBARL—2ITF
ST BENBNWI ENHD LT,

RBE(LRIDT /Ny T
FTTOIILETF Ny /L, ZO%THNOREILA 7S 3 > &AL TTOY
SAEBIALNAANLET, TLT, BELINETOYTLEFARLTHSE
BEMBL £, BBLE e 0— RO LR E S > B aE, TN
vty a YT QRELMBEOSMERA S Z LN TE X

RO A MIEMERERETE2LF T2 a 22 RLTVWET., ZN50F T3>
&, mEbE NI — FOERIFICEY DB D TT,

-gsmp=noopt SMP 11— RZF5/)\v 7§ 55513, -gsmp=noopt ZFHET S &,
281 T =133 — R OWFE I A B e/ NEHLD B ZT, B
KTINy THReZ RFF L £,

-gkeepparm  FiE(LIFICH T O — 2% — « XT A= —NAE v 7 ITHEMI N
HEIICLET, ZNIEFTN T+ =X CARIA T AOEEL S
ADHHEENH D £T, I T, -qgkeepparm 7 7' 3 »iF. B
TNEDMEEARY  VIRETDHIET, TNV H—IREDY =)L
MANENDNTA=F —DIEIZT VLA TESLDITLET,

-qlist AT UZANOHENEI N T=IHERLET, AT
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7 b - UZX R ERENzma. RL—ANy T - F7—T
W BEUOTFANERD 16 EBIVGEU T T —REANE
FNEYJ,

-qreport A2A T—=DMTo IV —TEMB LT O T LOUMFLED L
R—RFEERTHES T2/ T RLET . -qreport TV
A NEERT HEE1T. -qhot £7213 -qgsmp 72 a > HIRET S
WENRH D ET,

-ginitauto ITRTOHBERZ G2 6Nt sa—Rohza >
A T—ITHRLET,

-gipa=list IPA EiE{EDERERMETHA T2V b - UA MO ZE TN
/r 5“‘:*57_1‘_\.1./&@—0

F7=. snapshot 7T U/ ZFEHTIUL., 77U Tr—2a > HNOHEST—EDEEN
TN H—IZRADEIICTHIENTEET,

RBILEN/=TOT S ADTINY JIZIRILD -qoptdebug DfEM

-qoptdebug 1> /N1 T — - AT a OHMIL, RELINZTOTTLDOTINY
JEXETHIETHDET, INEITOD,. LDV —A » I— RXDEHEIT,

REbIN=707 I L0MmaEEIITy TEINHRPI— REERLET, 20
FTarTa )MV ENETAT T LANT Ny H—lco—RanNikzs, TtoY
—ATIRBLENI—-RET Ny T LET, BLa— RN TRELZIRIIZT S
ZEICXD., REbINZTOT T LAOEBOEEEZ NS D K<HET DI EN
TEET, 7OV LM —RE2EZL Ty WL, 774 - BT 49T R

.optdbg ZfITTHEKRINE T, ZOHEEICOWVWTIIITT N Y TOHANYR— K
NEJ,

ROBNM->TTOr I L2221V LET,
x1c myprogram.c -03 -ghot -g -qoptdebug

ZOFITIE, V=« 77 A aout ICIANNAINEINET, mfbInzr0
275 LDEE O — RiE myprogram.optdbg E WIS HHTD T 7 A JVICEZAENE T,
ZO7 7 AR TOT I LDT Ny THIZZRTE T,

i

o AUNNANINEETHRET v A IV ET /)Ny JR[REICT 57201213, -g £7213
-glinedebug #+ 7> a > BI/ETHLENHVET, £ZL. EROWTNOAT
DA bIREINBNOLGEAE TS, RiEbINRUI— FE2ZT5RMa—
R+ 77 4)l <output_file>.optdbg ZVERRKI X T,

* -qoptdebug F 7> a DMEEERDODIL, RE{LA T a >
-ghot. -gsmp. -gipa. E7213 -qpdf ® 1 DL EEESINZEEN, THH5D
T a CERBRICRTREBELL NV, DEDR#EEL X)L -03, -04. BXIN
-05 MHREINLEZICRSNET, LiLoflld. ikt 72 a > -qhot B&X
W -03 Z/RLTWET,

REiLENAETarZS5L0FNy
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TREOKZEHNDICLT, I =0k 2707 o AMTEMAT 55
EBXOEM T OV I LADT NNy T ETEDY) —ADT )Ny 7 & DHESZHEMFEL T
<7ZE W,

X3 sepa—R: BT 07 5 AOTOREILEINTHANI—REXLET,
E, AN TS DONORELEEE5AET. HIAE £z & d i
EBITHEER x + y Ko TEHEIDETENET, LA>T, 20 2 DOEHIZ
RSNz —ANTIEHRENAEETT . £/ —T727 20—V TEEXT,

RSNy — AT, HRHICU A RSN —TOREEBRDET,

[63 R=2 DK 4 dbx FNYH— -« YA b: dbx TNy H—ICERIND, RS
N —2ZADUZAREELET, 7oo—banfz)—7, BEU x +y Kck-
TEHOLY TOENMEORBITHEREL T EI W,

[63 X=2 DK 5| Bk XN —AD AT T A —: dbx T/\w H—ZfHL
T, mEfbINz) =A% ATy T2 —T 22 RLET, LD —ADITH S
EHRB &, BE{EINY —AND AT — h A 2 hDITEEORITIEH TG
IMIBNWZ EITHEREL T ZEI N,

#include "stdio.h"

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

{

char* s = w+l;
charx t = wtl;
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;

}

K3 eoa—Fk
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dbx> Tist

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

a = printf("TEST/n");

OCSE® = x + y;

printf("%d %d %d %s %s/n",a,@CSEO,@CSEO, ((char
printf("%d %d %d %s %s/n",a,@CSEQ,@CSEOQ, ((char
printf("%d %d %d %s %s/n",a,@CSEO,@CSEO, ((char
printf("%d %d %d %s %s/n",a,@CSEQ,@CSEOQ, ((char
return;

/* function =/

11 15 } Tong main()
{

2 9 {
3

4 12 |

5

6

7

8

9 13|
10 }
12 17

13

14 18 }
15 19

16

17 20| }

d$init$0 = "DEBUG";
foo(3,4,8&d)

rstr = 0;

return rstr;

/* function =/

K4, dbx SN H— -« UZA bk

dbx> stop at 3

[1] stop at "myprogram.o.optdbg":3

dbx> run
TEST

*)w
*)w
*)w
*)w

1), ((char *)w +
1), ((char *)w +
1), ((char *)w +
1), ((char *)w +

+ + + +

[1] stopped in foo(int,int,charx) at line 3 in file "myprogram.o.optdbg" ($t1)
3

16 |
dbx> step

stopped in foo(int,int,charx) at Tine 4

4
dbx> step
3 7 7 EBUG EBUG

stopped in foo(int,int,charx) at Tine 5

5
bx> cont
7 7 EBUG EBUG
7 7 EBUG EBUG
77

d
3
3
3 EBUG EBUG

OCSEO = x + y;

in file "myprogram.o.optdbg" ($t1)

printf("%d %d %d %s %s/n",a,@CSEQ,@CSEQ, ((char *)w + 1),((char *)w + 1));

in file "myprogram.o.optdbg" ($t1)

printf("%d %d %d %s %s/n",a,@CSEO,Q@CSEQ, ((char *)w + 1),((char *)w + 1));

execution completed

B 5. b I N —ADAT Yy TA)—
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BOE NTA—IVREANLEEZEZHDT7 TV —3 >0
m Bl o 2/
|W«—V®T%7zﬂ77U7 T a Okl [Tl NEOI—F ¢ > 7T
d— Rz&EEEdT 572012 XL C/C++ DRI 28O X1 F— - F T3>
Komfﬁ%bfmi?o77U7—9a>%%5*$ﬁ®f\:>N45~®%
AL ETE L7 DIRAKRICFIAL 20355813, LFOETHATS ¢ BLW
C++ 7OV I FEEFEATNL I—RONTH—< > 2A&MESIEEL T E
INTEET,
o [FEEA A FEORMIT |
e b6 XR=2 D TEHEIFOH LICE DA —/N—\ v DK |
o 67 R=T0 THRAZ AT —DEH) |
o 68 X—TD IERDREL |
o 169 X—=2D TR AN 27 D#EIE] |
c 9XR=20 TETOT T L - 0Dy 7 DRt |
c 10RX=TD Te4 Ev b - E— RTOEBEDRMEIL J |
ERARNFEDRE

TOT I LADAMNTDINT =< 2 A% ETHITIE, WS DODWHENRHD T,

. 7—“3'%}(]\ AR =LOROVIINAF U —+ APY—=LZMEHT S, N1FY
c ABMU—LATIE, AWDFRBHEARICT - R3EEENEEA.

« open BLW close DL S, EAKEOAHNBEKZHEHT . s DR
2. fopen BEXW fclose DEIRA NI —LAH DB EART, XDEHE
T, K077V —2a ICEAETY, EKEOBEKICH L Tda—d—MED
Ny 7y ) T EREELRITNERD £ A

s A—Y—MBEDOAMINY 77U 2 T2TI5E. Ny Ty —2X=200A X
ThHbd 4K OfEHKICT S

e ANZEFHEAMSEEIZ., —FEIZ 1 DOXFETIFRL., (T2 ZRRFICHEAINS,

o Ty AINERENETILEND D ZEE2BH#HL TVWDBESIT. HARSNET
— DY A X&HH L, INEHAWBE /Ny Ty —2E DY T, read 2
LTI 7MW ERZZDNYy 77y —IZ—EIZHRARD., TOns/Ny 77 —HNOD
T—HENHET D, BEOATYELITNRIZIZET v AIVNKELRITN
W, INTT 4 AT AHANHEINET., 77 AT 7B AT 572D mmap
B EFHTHIEHEZTIEI N,

o scanf BXW fscanf DIXHDIZ, fgets ZHHALTA MY T NEHARD .
ENMNS atoi. atol. atof. E£/&IX atold ®5E 1 DEMHL TENEIEY)
BERICE#RT 5,

o WM T 3 —< v FREICDOH sprintf ZHEHAT S, AU T OHEHERE, X
DEHMAR T +—< vy FETIE, KORERA N 2 VEKEHHALET.
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UL LICK DA —/N—Ny FOIER

B ZERR T 2, F2E 514 77U —BEEIF T EEITid. ROAA RIA

CEBEERELTLIEI N,

o BIBORA >y —Z2 AT 5RO DT, BEREBEZTEOHT,

o BRI O—NINEENSHEEZRSE SO TR, BEEICSIEE L THZE
ER

o HRETHIUL, 12 T1 M N TERDGIBEMHEHT 2, EROGIEZE
FOBABIT L - T, BB OBENIRND £,

* [pragma expected_value 7' 7Ot vt— - T4 LT TERFHL T, BT
b s HEMEZ 22 N1 T —TREETESLDITT 5,

* [Wpragma isolated_call 7' 7Ot vt — T4 L7744 TERFEHL T, RIXIEH
ME< BIRERICRGE L2 0B ZE U A M9 %,

o KA 2H—DOBEEKNOD fpragma disjoint, F/ZIZFRIC AT —2IFTEDTE
BWBRINTA—F —ZFHT 2,

o AJRETHIUL. FEA N—BIK%E static ELTEET 5. JHUTL- T, BEHD
O L ZEEIc TE XY,

o WIS EEIL. TRTOREBEEET > I O TESTHIEEFLAN, 75
ZNORMEBEEANTRTA > T4 > ThHHE1T. KEEKT— T ETRTO
(RAEBEBCARRDS, 7 5 AT 2402 )81 VAT THEBIINET,

. AEETHIUE, BEEESTHEEITIEIVDOD const FRETEMHHT
60

. TRTOBKEREICTO N A TT B, 52k 7ORy171d, 3
S T —BEUOBBETOY I AT, IST A= —DRIZ DN T EHRZ
BEXFT, ERELT. EToNARVENSETSNERAOTOE—2 3 213
W<, T A—F —INEYEL DAY — IS NET,

. O R A FEENTWENEREIE OB O 28T 5,

s OHBHBIHEHAIND/INT A=Y =0, KO YA TO—FBEmRINET S
KO ICB% ERETT 5,

o BRSNS T A=Y —E L THEOEGEEREISHAKRZET Z &, &2 WITHEEER
FRIIHEAREZRT L 2HT S, COXDBREAKREZETE, T2/ 77—
ZEDOEO I —BIMMREEZTORITNUIARS <A DET, 2O &3, 7
FTA AT RMEIZKSTEINDS C++ 7OV TATIEX D K@Y T
T, AARNIII—EFT AT —=1F, BEENTERHEINS & ZITERH S
NHZM5TT, TORDOVIT, RA ¥ —Z2HEGEERNEREIZIET ), TRIEE
TN, HAWEFBRICE S TINEZETIOICLET,

o A[RETHIUL, int BXY short DL I RIEESGKRDOENT, BIRICK->TETOD
TlE7a<, WOBHMETIET LHITT 5,

o HOBEBEM, TOEKICEINZDDERUNT A= —Z2FEL T, B
DEZRTZEICI> TR TTAEEIE. BBETONY A THNTED/INT A—F
—ZEUCIEFIZT %, 23Uk, a2 /81 59—, oEKIcEE TS > F T
HIEINTEET,
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s MEOBEZEI—T 4 > T2RO0IT. AR U, BRI BRO
AR EGD. HAAHBEBEMTL£T. MAAAEKTIE, B84 —N
—Ay REX AL, BEIFNHELID@mETH D, £2a /81 7—=0KD
FKVWRELZFITTERHENH D KT,

BISE. XL C/C4+ Aw & — « 77 1V EHARADE, EHEIICHAA
AHEEEICYy TENET,

BIEGE. math.h BER string.h ZHAADE. HAABBEIZT v
TENET,

e inline F—U—RZMHAL T, 1> I71 CHOBEKZ RN — V1T 5,
AT o BRI, BEART—N—Ay R DD, — IR
IO LK OEETT . 1 > F1 MAbDRBENRERIL. DB OB 5 5%
IR I NSNS B, HH0WIE. 1 DULEOI /A IVEDER/S T A—
A —., B if 3. switch X, F7213 for ITHEEH X 5/)NT A—4 —TIE
DHENZBTT., ZhSOBE. Ay ¥ — - 771 ILICAND I EHTE
F9, £595E, HELLNIIPENEETH, 7y MIIVEREBZ THEIT
SIA AMEMTESLES IRV ET, BiCHEEO— REAREET 22T 0B
. TRTA>I1METHEIICLTLEE N, HDHWIE, HERE R
FETFOLS REMARETFEZFHAL T AWV, KSR 5 2ITIEOH
SNARVERIE. A>T oEmELTIREL T8 A,

o IOV I NELLONIBBEICHTE T I3 S, NS BRI T B
TNHHHEE. [fqipa A>T F— - AT 3 L OBRAEERTKRE LT Z
SN, ZOF T a EERTSEE, ZOXODBRBEBEEE T > I 11T 5
TENTE, BEEEOIREOH L 2&#ELT 22 0MOFEMEASNET.

. 2S5 AR D= DICRER A RN T, (RAERR K OARE K
WTD, THNSOTEMEER. ATV b - AR— AP L OEEIEH L 0
T H—RCADETAEENNND £77,

PBeT e

o XL C/C++ Compiler Reference]l @ Hpragma isolated_calll fpragma disjoint]
BEXW -qipa

MEABAEY —DER
C++ A7/ M3, LIELIEeE—=70n5E0 S TosN, ARI#EENHIE SN TN
570, C++ 7O ITALATOAERY—fHiHIZ, C 7OV ILATOAEY —fFHID
HENT =X AN HERZEZFT, TORRD, C+ 77U r—2a V&2HFET5
EEF LFOHA RIA 2 EBEBLTILEI N,
o BHEARTIE, RO ALDOREVAN—DSJIEICEST %,
o BOEARTIE, —HICHERIT2HEENSWEKIT. TNETNAENISGESITEL,

. WEL 2o ATV 7 "N BRSNS, 25 T
HAHOEDIHEATESLDI1ICT 5, ZNEITOHED 1 DI, 7770
ke vR—Tr— OHFIRHOET, AT hOA AT S AEERT BT
WiE. ZDF T2 hADRA L H =2 ATV b - X3 —T v —ClELE
T, ATV R —Tr—IF. TNSORA I —DU Rk ERETFLE

W9 E NITF—XUOARMLEIELEOOY TV r—a>od—T4 27 67



T, AT NIT VAT BIZNE, TPV b - IFx—T % —DA/)N—
BN LT, - - THERZEIEET, §25&4T702 7 8- %
—2r—id, ATV —DFHESCAH TV FEEHEZEMRLET,

AbL—=2 s T=INE, ATV k- XF—Iy—FRBEAYC MNTHES
T, FHINTVEATY—2EBIT S (ZLTENEHAHATS) 13X W0WAH
ETT,

K&, EMAEAT UL PO S,

Sy O— - AE—FIRBRERBEEE. Fr—7 - AE—FEFLAN
T2, MOF TVl hADRA L F—2EDA TVl MZDNWT, &
YO— -+ AE—3RA >y —/FFZ2aE—L, ZNHETA 727 b2
—LEHh, ZOER FALHONGENEF T s N2ET 2 D04 TV
JRINTEET, LALF4—7 - AP—k. 204 TVl FHICEENTY
BENTORA DH—0A Tl N E LRI, BA ¥ —EZNNET
TYr/ hEIP—LET,

ESLTHUREREZICOMIEAY v REHERAT 2,

EHOREL

ROHA RTA 2 2BERLTIZEN,

TEHMEDO—TIIVER (BBEBNEELY) 2/fHT 5,

AN T—1F, Z7O0—70OVEEIZDONT, W DhDT—RA Mr—ADEEZ
THBHENHDET, FlAIE. HDERTITLEZMEH L TN B IEOH
THEEITE, 3281 T—1F. FNTNOIEBEEOIFOHL T, TN host
HEBRDOENEESINDAREEND 2D EMELET., FO—NIVEENED
BBIFOH LICHHEEZZTRNT &, BIWRETSEBIFOHL TZOEK
MEEIRNC Dz > T A SN D 2 END N> TWBHEEITIE. £/ o—N)b
BREEO—HIVEKIZAE-LTHhSE, ZOO0—HIVEKEMHEHL TIZI N,
7a—)NVERZER LTI s 2nEaid. agEThiu, SNBREKTIE
B, Ty AINVENHHEZEE UZBNEREEHL T EZI W, ERORET
LR EBNERERELZ T 71V TIE, Z2ROZT2HEIONT, Rl
TS AMEDEL DEREED THEHTSHENTEET,

AERAR EFEH L2 TR S m0WEEIZE. 2595 Z EICE®RNHIUT, F+
7 — 4 SR RSB I — TS %, INTEEOTL A > MITR
T, AICEEY RLAZMEHALET,

tipragma isolated_calll 7)) 7Ot vH¥— - F 4 LU 51 TIE 281 T—IT,
SRR B L OHHEZED A R —2I2 DWW TH F D EBIN TR WETEEIE 2
REEBHZEICELS T, miEbI— ROFETREN T —< > AZMETHIEN
TEET, EBFXZEALTIN—TD/INT A= —ZIFE L7z Isolated_call BEN
W—=TNoBEL, FU/NTA—F—ZHELZEROMENE LB~ L
TEEMASNET,

EEOT7 RLAEELZEZ2MITE, O—NIVEKE - REKRELTHERALTS
D, ZO7 RLAZESTITNIRE S EWEAE. —BEKoBEF AT T<
Z3W, O—HANEBDOT RLAZESE, HIOKRIE TIIZDEEITHND 55T
BTN 5137 OfgEbn s nE 7,
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AEER GBI ARORDVICERZFHAT 5, mElk7 07 I 413, Rboica
SINAIVFIZZNZTT> T EITROFEZHIFEL., 0K Wy a ToETZER]
REICLE T, BRI, IN—TARERTREBBENERLTH 25813, IV—T&EI
EREMHEMAL T, stz m EI®ET (for (i=0; i<4; i++) 1&. for (i=0;

j<x; it+) KO DBEIHEBLINET),

ANT—IZiF, LIAY— - A X0EH (long T—F ) #FHT S, K/t
BEBEANTIE. 1 N RERIF 2 N OB, HHWEEY R - T4 —ILRD
FAZRFNL T ZS N,

PRI L7z, BN OFRE/ NI E 2 T 5.

el i 1

XL C/C++ Compiler Reference|ll @ Hpragma isolated_calll

MBEHZRA MY T DiRE
A2 RNY D TEEONIEN, 7OV S5ADINT +—X A EBEEZ LT E0NHD
ESCIN

FOLKTENEARL—DICAN) T ERETHEEIE. AN T OMEZE
8 N1 hOBERIMEGHDET 2,

AN TOEIEZFIHEL THB<, AN 2 TOEINSN > TWELEE
13, str BAEOMRDODIC mem B AEMFHTHIENTEET, AL, memcpy
N strepy KD EHLDIZ, AR 2T DO D EZRRBT HHENBZNZDT
ER

A EH =y SN —=IN—Tw T U EDENEIZIE. memmove D
RH DI, memcpy ZHHT S, Z3UL. memcpy MY — AN SFELICEEIE—
FTHDIZXHL. memmove (T, V—AZEAETU—HNO—FOr— 3 icaE—L
TS, BRICAE—TBZENHELDTT (AN TOEIICEIDED),
mem BAEZEMALTANY 72T 5 EZIT, count INT A—F —INEET
BREHTHIUL, Z0EEBRI— RAERSINS, 2T DM D > MEDSE
BIRITETIEED £,

e cThiuE, AN T - UFI)NEHHAROERICT S, Z5THUE H5
FORELTFENGEIN, ACA N 72 ERREHFRT 85512, AEU—
OEHENHPE I NET, A MU T ZHRMICHEAIOERICRET S EMN
TEFET, AN DT Z2HAMOEHAICHRETSHITE, V= - 77T
tpragma strings (med O B Z AT 20, V—A « Ty 1 IV OEEE BT
2803 fqro (57 4 )V b THAREIC /2> TWET) 2FALET.

B 15 7

XL C/C++ Compiler Reference|ll @ Hipragma strings (sAH D HH)| B LN
-qro

RETATS A

A2y Y DEmE(t

RDAARTA 2 Z2ZEL TSN,

HHADALR— 2 "BENOXTHA SN TS HEITIE, BEET2HEEZD
—JIVERIZEID BT,

W9 E NITF—XOARMLEIELEODOTY TV r—a>0d—T4 27 69



a8 T —I12, B EFH/ NS ONERRFLOM TRF 2 2H T 5 K 5 1258
5 EITRT S, KicHZRLET,
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;

}
BET— ROEMBEELFEH LTI AN E =13, alaEa o1, B &%
/N OBEMER ZOFHETI—T 40 27 L TLEE W,
N—TDOEAFICI Y > T3 goto ITMITET, ZOXD IR E->T2&H
i EEELET,
T+ —I A — « NADHREHERZEDDZEICE> T, I— ROTHEIAEEMEZ
mEIEs, XKOO—RNHD ELEEEICE.

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

ROXDCA—T 4 2T THHENHDET,
if (lerror) {real code} else {error}

switch XD 1 D 2 DOT —AN—RINITMDr — AKX D BEEICETI NS
Eld. switch XORFHCHA UL T, NS5Oy — X Z2REHT,

U LNV XN D AREEMN B B, MERE ZIZET. BiSNS R
D270 tey 70w 7 EFEHT B,

AL AIFERE IS rT RE/R R © BT 9 5,

64 Ev b - E— FTOEREEDEREL

=
L
&

ER

A4 AT AHNITHES T, MEAT)—HNTEERKBEDOT—FEUETEZS5E 11D
i, BESL. 64 EVR XRICDONTH—RALBRKOFETL X9,

ML, WSDOMDT7 TUr—2 a2 id, 64 Ev b« E—RTHI/STILLEZE
F0®H, R EYr - EB—RTOAINLEFNEWNT 3 — 2 AZRLE

ZHAUTIRD LD TN DONDOBEHNH D FT,

64 Ev b 7O I LDHENRKREN, TOFTTA - B ZOBIMZED, YA
T —DERNELDKELRDET,

64 £ bD long BIFRED L, 32 By N OEERREX O BERNNN D,

64 Evwv b 7075 AT, BFFEEIZ 32 Ev OB SN ESEEEZFHTL5HE
13, BN ESZRT BN, FEILREITS O OBMOMENNEER 555
Ndh 5,

64 Ev bk TOVILDNNT =X A LEORFNIZHDIZIE, ROXD 2 HEND

)

70 XL c/c++ TOFS3I

ESE

32 Evbh& 64 Ev MEADHEZITDRNELIICT S, #IAIE 32 Ev LD
F—HHE 64 v hOTF—FHEMETLHE. 32 By NEOK2/H SIEE
L. LYAY—O LML 32 Ev b 27U T TERERBHDET. Z0OED, ftH
MBS0 KT,

7 A1 K



BT VR AINDER OV—7 - I > & —, BiFRER E) 12id.
signed. unsigned. BIUHHIZR int REDMTIZ/E<. Tong MZEHHT S,
ZDEDITTBHE, a1 =3, BIZR. BEEERHLFD/INT A—%

— BRORINZEEHERZ, OI0ETEO/FFINRELZ0 T 20N 2 <72
D ij—o

W9 E NITF—XUARMEIELEOOTY TUr—aoa—54247 71
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F10E NANTH—RS54TS5U—-DEH

IBM XL C/C++ Advanced Edition for Linux, V9.0 &, N1 /N7 % —< > A FEHHE

DIATZ)— -ty hZFlL THHINTWET,

+ Mathematical Acceleration Subsystem (MASS) [3FA%FE S 1172 BE ML AGA ABEIE D &
ATI53Y— -ty ’T, B AT LEETA T 7 —BEEBZ S LUz
REZIRHE L £9, MASS IZDW T3 | I'Mathematical Acceleration Subsystem|
(MASS) 2175V —Dffif] J [CHAINTNET,

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

BLAS B2 DWW TIE [82 X—2 D [Basic Linear Algebra Subprograms (BLAS)|

[DFEA feHmEnTNET.

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

MASS 1 75U—I3. AHTF— XL C/C++ Bk O 75—
(1770 -0l SR & REDTY—FT 7 Fv—MIcFa—2r3Nn
R FGAT I — -ty b (16 RX—2D IR ML - 54751 —Of
i el MrofkeshEd, AHT—ERT MNVOTBAHD ST 5 —IEHE
NTWBEEEIL. HLRBEILO LNV THIIIIPRHESNE T, - =27
027 g ANTHRIIIFOHT Z EBHAEETY . MASS B ES AT L - 51475
U —BIE T, IERENE S HISMUEE N RR DG ENH D ETOTIERLSEI N,

[81 XR—=2D ITMASS T 270703 /)8NA)VE) 27 [Tld, MASS
TAT I —2FHTEHZTOT I LOANAIEY 27, BE MASS A H T
— IATIU—BREBREDIAT L TAT T — « AN TR EEEEL T
BERWITHER T 5 HEICOWTHIL £7,

H: Linux Tl 32 Ev b ATz e 64 Ev - ATV bZEFEILCTA
T —NTHETERWED, AHNT— - T4 TFU—=ERTI NV F14T
FZU—d, TNTN 2 MEON—Ya> B2 Ev b - 7T r—2a s
I libmass.a & libmassv.a, 64 Ev b« 77U —3 3 > OBE1T libmass_64.a
& libmassv_64.a) 2N 281 T— L —fEICHm SN E T,

ANhS—--5475)—DEH
MASS A/ T—+ T4 75— libmass.a (32 Evw ) BLN libmass_64.a (64 E
M 12id MRS EEHES AT L - T4 T U —BBKD BN T =< AN E
SNz, HEBEITHHINLEALAAABEROFARI Ny FREENTHE
T, TOTITLETROVNTINNOF T aafioTa (I THEER, &
NSO ZMHEHTEET,

e -ghot -qignerrno -qnostrict
e -ghot -O3

* -04

* -05
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FEAEDEET AT I —BEICDOWT, I8 T—NEHEIMICX D &k
MASS BEEZFH L 9, EBIZIE. a8 S—I3RBIICE% 1 75—
ZEAM7E MASS N7 MVBHETESIZ 5 Z 12X D vectorize MENH L ik s F
T TN TERVNEEIL. MASS AH T —BKEMHENET, T2 /51 T —0%
477 —EKOHEBERETO EEL. AT L T4 77U — libxlopt.a
ICEENTND MASS BIBON—2a D 2FHLET. MASS BIEITHT 2K
O L 23— RIGEIMLZD, 1ibxlopt 914 77U —ICU > 7 LD T H0E
[EC =R IR

FROR#EEA T a B NTNBHEHLBRWT, BURINIZ MASS A H 7 —B%%

FERH L7ZWEEEIE, ROKDICLTENETD ZENTEET,

1. math.h 2V —2Z « 7y A IVITHHAAE T & T, B (anint. cosisin. dnint.
sincosBEN rsqrt ZFR<) OO Ny A TERIEHT 2,

2. mass.h &YV —A « 7y A I)VITHAAT Z & T, BI%K (anint. cosisin. dnint.
sincosBEN rsqrt ZFR<) 7O MY A TERIEMHT 2,

3. MASS ZH 55—+ 54751 — libmassa (£721F 64 Ev k- N—=T3>D
libmass_64.2) &7 7 U r—a &y 7385, gHICOVWTIE, [81 XR—
[© TMASS ZHEHT2 707520381V EY 71| #2BBLTLES
W,

BHEDHRE 2 DRET sincos PO MASS 25 7 —B¥IT. EHEED/INT A
—H —EZIFTANTHEREDRERZRET N, BEEDO/NT A= —2ZIF AN TH
WEOKREERLET. TNH5D MASS AH T —BROENHE 1§ IRLET,

#18. MASS R —Ba%

HERG HiRS B F RSB EL HARSEE BAEL
Ba% Ba% Jury1r Jury 17
acos acosf x O —2 YA 2 |double acos float acosf (float
ZRY (double x); X);
acosh acoshf x OMRHHFRT —2 3 | double acosh float acoshf (float
YA 2ERT (double x); X);
anint x DILD 5N EEE float anint (float
EZERd X);
asin asinf x OY—2HA 2% |double asin (double |float asinf (float
RY X); X);
asinh asinhf x DMEFRT — 274 | double asinh float asinhf (float
A ERT (double x); X);
atan2 atan2f xly DY —72% >3 |double atan2 float atan2f (float
T NERT (double x, double |x, float y);
y);
atan atanf x DY —2% >z |double atan (double |float atanf (float
S hERT X); x);
atanh atanhf x ORHHFRY —2 % | double atanh float atanhf (float
P hERY (double x); X);
cbrt cbrtf x DN HFBERT double cbrt (double |float cbrtf (float
X); X);
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#18. MASS X1 7 —Ba% (%)

HER HRHE ] RS B HERS EE BI L
BHEL BHEL Jary A7 A=A G
copysign copysignf 5 y ZFFD x Z |double copysign float copysignf
RS (double x,double | (float x);
¥)i
cos cosf x OAYA %KY |double cos (double |float cosf (float
X); X);
cosh coshf x OMEHFRI B > |double cosh float coshf (float
ZRY (double x); X);
cosisin FHEEMN x O 3H A | double_Complex
2 THEBGHIN x D | cosisin (double);
1 ThHEFRME
Rd
dnint x (&%) OFHHITVY | double dnint
BRERT (double x);
erf erff x DIBZEBIRZERT | double erf (double |float erff (float
X); X);
erfc erfcf x DHFER iR Z2ES | double erfc (double |float erfcf (float
BeRd X); X);
exp expf x OIEFEIZER T |double exp (double |float expf (float
X); X);
expml expmlf (x OFEEPI%) - 1 | double expml float expmlf
ERY (double x); (float x);
hypot hypotf (x* + y») DFEFHR% | double hypot float hypotf (float
B9 (double x, double |x, float y);
y);
Igamma Igammaf x DB D | double Igamma float lgammaf
SHED B AR EZ R | (double x); (float x);
@—
log logf x OHAMEZRET |double log (double |float logf (float
X); X);
log10 log10f x OFEL (B 10) % |double logl0 float log10f (float
B9 (double x); X);
loglp loglpf (x + 1) OHAE | double loglp float loglpf (float
ZRY (double x); X);
pow powf X Dy FERT double pow (double | float powf (float
X, double y); X);
rsqrt x OFHIROMEZ | double rsqrt
RY (double x);
sin sinf x DA ERT double sin (double |float sinf (float
X); X);
sincos xs & x OHYA void sincos (double
IZ. *c % x @Y |x, double* s,
A NCRET D double* c);
sinh sinhf x OMHHFES 1 > % | double sinh (double |float sinhf (float

RY

X);

X);
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#18. MASS X1 7 —Ba% (%)

&R BikSEE F RSB 5 BURSREBYEL
BI% B Jukry17 Jury17
sqrt x DFEFERT double sqrt (double
X);
tan tanf x DY > x> K% |double tan (double |float tanf (float
RY X); X);
tanh tanhf x DMAFRS > 2 = |double tanh (double |float tanhf (float
> hERY X); X);
1

o ZABEIEC (sin. cos. tan) (&, KREAR5IE GoHEDY 2% /X1 LD KEWV) D
13 NaN (BB T3/ 2RLET.

s HDBT—ATIL, MASS Ba%3 1ibm.a 71 77U —DHFFIFEEMH TR, T
W I T AN R D ZEMH D ET (sqrt(Inf) 72 L),

ROV -S4T35Y—DER
T I LETFROVWTNADF T2 a > &2[H>TIAL NIV 2 EE1F,
* -ghot -qignerrno -qnostrict
e -ghot -O3
* -04
* -05

3281 T—I&. i MASS N7 FVEEIE (B84 vdnint. vdint. vsincos.
vssincos. vcosisin. vscosisin. vgdrt. vsqdrt. vrgdrt. vsrgdrt. vpopcnt4, B
K vpopent8 ZHIFLE L T) OO LICE > T HEIWIZS AT L B#BEUC
%2R ML (vectorize) FENH L ik A £, HEINY MIEDHE. T 2N
AT AT L - T4 7T — Tibxlopt.a ICEHEENTWND MASS B D/IN—
a EMHALET. MASS BABITH T 2RO L2 J— RiZEmLZ0,
libxlopt 71 75U —ICU 27 LZ0T 50 IH D EHE A,

FROR#EET T a mNTNBEHLBRWT, BURIPIZ MASS X7 ~LVEI¥ZE
IERHLU7ZWEEIL. V—A « 77 1)LIZ XL C/C++ v & — massv.h 77 1)l
AR, 7TV = a > ERY BRI N 94T 5= s EIE5 2
ET, ZENERITDIZENTEET, (U2ZIDNTIE. BILX=20D TMASS % ff
(AT 70rSroa XAV EY 7] EBRLTLIEEN, )

libmassvp4.a
POWER4" 7 —F 77 F ¥ —HICHEINZEKZEAE T, PPCI70 X
DUEFHLTWAEEIE., COI14 757 —2BIRTH2L2B80LE
—é_o

libmassvp5.a

POWER5" 7 —FF 7 F ¥ —HICHHEIN/-BEEEEHFET.

libmassvp6.a

POWERG" 7 —FF 7 F ¥ —HICHHEIN-EKEEAET.
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LinuxTld, 32 Ev hBEWN 64 Ev b - ATV bEH—514 75 —ITRIE
SETERDEREA, LENRST, D 64 Ev b« N—=23 ORI Rl -

Z4 7 F 1 — (libmassvp4_64.a. libmassvp5_64.a. B LI\ libmassvp6_64.a) DFEfL S
NnNxE9,

R BV FA4T TV —IEENTWSD, BIEE E5HEEOFE/NUIBEEIC DN
TiE, 18 R=YDFE 19 ICELEDENTNET, RT MV I T T —IZEEN
TWBEEBKIZONWTIEZ, BORX=20FK 20| ICEEEoNTVRET, C BLD
C++ 77U —2a>Tld. AAT—RIRZEHEHTHHEETH, UR—h3INTWw
LDEIBRICEDIFCHLOATY,

WS DMNDOBEEZERWT (FiLas|), X7 ML« 94750 —NOFE/ N SEES
BILRD 3 DDOISTA—F—&ZIFTANET,
o BREE (EREREEBH) £3EEE GREREH) oX7 MIVIEINT A—%

o R (ERERIEUN) HI3HAEE (EREREN) ORI MVANNT A—=5

o BEDONRY NVEZ (vector-length) /X T A—4 —
BB OERITRDEBD T,

function_name (y,x,n)

Ty BTy bk - RXUBM, x 3Y—=Z - XZ N, n 3T MVOEX
TTe NWITA—F— y BEWY x &, TV T4 v 7 A v PWZBEETIIEEE.
TV T4y X vs DMWEBEERTIIEEEZEEL£J, Filica— RzRL
‘ij—o

#include <massv.h>

double x[500], y[500];
int n;
n = 500;

vexp (y, x, &n);

IL A RD expx[i]) (ZZ T i=0,..,499) THHESZ 500 DX Ml y 2L
EC I

BE%C vdiv. vsincos. vpow. BXN vatan2 (BEUENS OHMKEEN—T 3 >,
vsdiv. vssincos. vspow. BE vsatan2) |Z/NTA—F—% 4 DFENET, B
vdiv, vpow., BEN vatan2 13/8T A—%— (zxyn) ZHENVET, B vdiv 1IN
78V z ZHAILET, ZOERIL x[ilyli] (=0,...*n-1) TI . BIEL vpow IR
MUz 2L ET. TOEFEIT x[PY (=0,.,%n-1) T, BE vatan2 1IX7 K
)z ZHALET, ZOERIT atan(x[il/y[i]) (i=0,..,*n-1) T, BEIE vsincos 13/%
TA—=H— (yzxn) ZFEHALT, 2 DOXTZ ML y BEN  ZHAOLET, 2D
BERIIZTNETN sinx[i]) BEDN cosx[i]) TT .

10 B NANRTF—XA T4 T5U—0m 77



K 19. MASS TFBI/INEND NIVESE

SR | BORSRE ] BRI EEBY %L BERSREBY R

BY%« BY%« Jary A7 A= Al

vacos vsacos i=0,...*n-1 DG void vacos (double y[], |void vsacos (float y[],
12, y[i] % x[i] @ |double x[], int *n); float x[], int *n);
7= YA TR
ET D

vacosh vsacosh i=0,...,*n-1 DEFE void vacosh (double y[], | void vsacosh (float
12, y[i]l % x[i] @ |double x[], int *n); y[l, float x[], int *n);
bR Y — 27 a4 A1
ITRRET S

vasin vsasin i=0,...,*n-1 DFH void vasin (double y[], |void vsasin (float y[],
12, y[i] % x[i] @ |double x[], int *n); float x[], int *n);
T =81 TR
95

vasinh vsasinh i=0,...*n-1 DEFE void vasinh (double y[], |void vsasinh (float
IZ. y[i] % x[i] @ |double x[], int *n); y[1, float x[], int *n);
MHEFR Y — 7 A >
ICRET

vatan2 vsatan2 i=0,...,*n-1 DFH void vatan2 (double z[], |void vsatan2 (float
Iz, z[i] % double x[], double y[], |z[], float x[], float
x[il/y[i] @7 —72 |int *n); y[], int *n);
A -
95

vatanh vsatanh i=0,...,*n-1 DFH void vatanh (double y[], |void vsatanh (float
12, y[i] % x[i] @ |double x[], int *n); y[1, float x[], int *n);
Mg Y — o & >
T MNIRET S

vcbrt vscbrt i=0,...*n-1 DFE void vcbrt (double y[], void vscbrt (float y[],
1. y[i] % x[i] @ |double x[], int *n); float x[], int *n);
MGRICERET 2

vCos VSCOS i=0,...,*n-1 DFH void vcos (double y[], void vscos (float y[],
12, y[i] % x[i] @ |double x[], int *n); float x[], int *n);
YA IRET S

vcosh vscosh i=0,...*n-1 DG void vcosh (double y[], |void vscosh (float y[],
1. y[i] % x[i] @ |double x[], int *n); float x[], int *n);
RHHAR Y1 %
ET D

vcosisin vscosisin  |i=0,..,*n-1 DHE void vcosisin (double void vscosisin (float
12, y[i] DOFEEEZ | _Complex y[], double _Complex y[], float
x[i] ®3av1 2. |x[], int *n); x[], int *n);
Z LT y[i] DMk
B2 x[i] oY1 >
ICRET D

vdint i=0,...,*n-1 DEFH void vdint (double y[],
12, y[i] % x[i] @ |double x[], int *n);
BEUI DB TITER
95
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K 19. MASS TFBI/INI R ND RIVESE (#i )

RS | BORGEE ] E RSB R BERSREBYEL

B BB Jary 17 Jary A7

vdiv vsdiv i=0,...*n-1 DEFE void vdiv (double z[], void vsdiv (float z[],
Iz, z[i] % double x[], double y[], |float x[], float y[], int
x[i17y[i] ICERET  |int *n); #n);
%

vdnint i=0,...,n-1 OHFHIZ, | void vdnint (double y[],
y[il Z& x[i] 1Z&® |double x[], int *n);
FEWEEEICRET 2

vexp vsexp i=0,...*n-1 OHFH void vexp (double y[], |void vsexp (float y[],
IZ. y[i] % x[i] @ |double x[], int *n); float x[], int *n);
FERBEEICRYET B

vexpml vsexpml |i=0,..,*n-1 OHFH void vexpml (double void vsexpml (float
12, y[i] 2 x[i] y[1, double x[], int *n); |y[], float x[], int *n);
DFEBIED-1 1T
EY D

vlog vslog i=0,..,*n-1 OHFH void vlog (double y[], void vslog (float y[],
12, y[i] % x[i] @ |double x[], int *n); float x[], int *n);
HAMRIZRET 5

vlogl10 vslog10 i=0,...*n-1 DG void vlogl0 (double y[], |void vsloglO (float
12, y[i] %Z x[i] @ |double x[], int *n); y[1, float x[], int *n);
IS 10 DRERICEE
EY D

vloglp vsloglp  |i=0,...*n-1 OHH void vloglp (double y[], |void vsloglp (float
12, y[il % double x[], int *n); y[1, float x[], int *n);
(x[i]1+1) D E K
ICRET S

Vpow VSpPOW i=0,...,*n-1 DLFH void vpow (double z[], |void vspow (float z[],
12, z[i] % x[i] @ |double x[], double y[], |float x[], float y[], int
y[i] T\ICHEET S int *n); *n);

vqdrt vsqdrt i=0,...*n-1 DEFE void vqdrt (double y[], void vsqdrt (float y[],
12, y[i] %Z x[i] @ |double x[], int *n); float x[], int *n);
4 FRITHET S

vrebrt vsrcbrt i=0,...,*n-1 DFE void vrcbrt (double y[], |void vsrcbrt (float
12, y[i] % x[i] D |double x[], int *n); y[1, float x[], int *n);
SR OMWEIT R E
95

vrec vsrec i=0,..,*n-1 OHH void vrec (double y[], void vsrec (float y[],
1. y[i] %Z x[i] @ |double x[], int *n); float x[], int *n);
WHICHRET S

vrqdrt vsrqdrt i=0,..,*n-1 OHH void vrqdrt (double y[], |void vsrqdrt (float

12, y[i]l % x[i] @
4 FARDOWEUFEE
9%

double x[], int *n);

y[1, float x[], int *n);
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K 19. MASS TFBI/ININD NIVESE (80 )

SRS | HURSEE ] %R HE B L HARS HE BHEL

B BH%EL A= A Jary LS

vrsqrt vsrsqrt i=0,...*n-1 DG void vrsqrt (double y[], |void vsrsqrt (float y[],
12, y[i] % x[i] @ |double x[], int *n); float x[], int *n);
SEF R D HENT R E
ERA)

vsin vssin i=0,...*n-1 DEFE void vsin (double y[], void vssin (float y[],
12, y[i]l % x[i] @ |double x[], int *n); float x[], int *n);
HA CRET D

vsincos vssincos i=0,...,*n-1 DFH void vsincos (double y[], | void vssincos (float
IZ. y[i] % x[i] @ |double z[], double x[], |y[], float z[], float
Y1202, £L T int *n); x[], int *n);
z[i] & x[i] o3y
A UICHET D

vsinh vssinh i=0,...*n-1 DEFE void vsinh (double y[], |void vssinh (float y[],
IZ. y[i] % x[i] @ |double x[], int *n); float x[], int *n);
MR A NZERE
ERA)

vsqrt vssqrt i=0,..,*n-1 OHH void vsqrt (double y[], |void vssqrt (float y[],
12, y[i] % x[i] @ |double x[], int *n); float x[], int *n);
SEABICEHET S

vtan vstan i=0,..,*n-1 OHFH void vtan (double y[], void vstan (float y[],
IZ. y[i] % x[i] @ |double x[], int *n); float x[], int *n);
YT Tr NIHEE
ERA)

vtanh vstanh i=0,...*n-1 DFE void vtanh (double y[], |void vstanh (float y[],
IZ. y[i] % x[i] @ |double x[], int *n); float x[], int *n);
MHERRSY > > b
ICRET D

BREBAEDERIL function_name (x[], ¥n) T, I T, x[] & 4 NA K
(vpopentd F) FE7213 8 N1~ (vpopent8 ) OEUEA TP 7 b (BEEIIF
BN OXRT Rb, #n 13RI MILOEEI TT,

#20. MASS BERNT ML - 710751 —B¥

B %

at

Jary A7

vpopent4

EGEtED 1 Ev hENAFU—FKE
x[i] (7z7ZL i=0,..,*n-1) OHEFETEL
¥9, IITxE 3R EyhotrTY
7 hOXRZ ML T,

int *n)

unsigned int vpopcnt4 (void *x,

vpopcnt8

BEHED 1 Ev FENAFU—FKEL

x[i] (7Z7Z2L i=0,..,*n-1) OEFETRL
F9, ZITxld 64 Ev AT
7 hOXY MNVTT,

int *n)

unsigned int vpopent8 (void *x,

80 XL c/ic++ TurIILT - HAR




ANEHBNDARY MDA ==y T

KDY 7V r—3a > Tld MASS N7 MVBEEIIAHAEICE (disjoint) D AN H

KU ART BV Zffio TRENHEINET, ZHUTKD 2 DOXT MIVBAED —

NTA—=N—FwT7T5ZEIIHDETL. HO—KWERFIETIE. ANTEH

TN TA =5 =D FIZF—DXRY NV ZEf> TRERH L ET BAE vsin (y,

¥, &n))e MMOFEEDOF—N—F v 7T (ANBIUOHIRT MIVORHEIZETH [ —

THRW) &, PHILAWERZELCD ZE0H DD, FHLANWEDICLTL

20,

1 DOANE 1 DOWMANT MV IZIE, vsin (y, x, &n)) ZZITWENY
FIVEAERDIENH LIZBA F D Z &ITiEE L £ 9,

N7 RV x[0:n-1] & y[0:n-1] &, #HEIICEEZEZFE—TRITNUIRD £
Po FTOTHWNE, THILZWERERIBENHD T,

e 2 DDOANNRY ML WlZIE, vatan2 (y, x1, x2, &n)) ZZTED XY NV
OO UICIZBL FICEEL E9,

HiHEDRT BLDOXRT y, xI BELW y. x2 I L TEATOHBRNEH SN E
9, DFED. y[0:n-1] BEX x1[0:n-1] BFMHEICEFZIZF—TRITUIRD
FH A, Tz, y[0:n-1] BIN x2[0:n-1] BHHAEICEEZITE—TRITNIER
DEH A

¢ 2 DOHHIRYZ ML BIZAIE. vsincos (yl, y2, x, &n)) ZZITEBX7 ~)VEE
OO UIZIZBL FICERELET,

FREDOHBRIZ. X7 ML yl, x & y2. x OWXRTICHEHAINET, DFOD,
y1[0:n-1] BENX x[0:n-1] BHEICEEZIZE —THRITNIRD ERA,
77, y2[0:n-1] BEN x[0:n-1] BHAEICE T /ZILE—TRITFNUIZD EHE A,
F/=. NI BV yl1[0:n-1] & y2[0:n-1] IFMHEICETRITNUI/RD TR A,

MASS X MIVEBEDES

—EDAIEIZ, X7 MIVAOMEDRNT MLVOESIICHEFZRLS, BIZFEUCHEREE
H7ZHTEVNDIEKRT, MASS X7 KL« 5475 —NOITXTOREICIZ—E
Hnd D FET,

MASS 2ERT57055L0aANRMIVEY D
MASS 74 75U —NOBEKENERNHETY 7 r—2a>aa 2 )8 IV$ 51
3. A1 U2 h— A7 3T, mass & massvp4d. massvp5. massvp6 (32 E v
Ry OWg s, £7213 mass_64 & massvpd_64. massvp5_64. massvp6_64 (64 £
v ) OWITNnEEREELET.

BIZIE, TIF)NEToLZ =T MASS 514 75U —NA1 A —ILENT
WBEEIZ, IFonwdTnnzige TcEEd,

x1c progc.c -0 progc -Imass -Tmassvp4d
x1c progc.c -0 progc -Imass_64 -Tmassvp4d_64 -q64

MASS B3, T 740 FOIODTE— RBIOFE/NSHIN N T v E TRET
RITTHLENH D ET,
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BEJRTAL-S54T5Y—TOD libmass.a DfEM

—ERDEEEUIZIZ libmass.a (F7213 libmass_64.a) AN T— - T4 T 53U —2fEHL

T, ZTOMOBEIIZER OEFETA 7 F 1) — libma ZHHLZWESEIE. ROF

JEWZHE>TT Oy I LD NIV ED) > 7 &2 T>TLIZE 0,

1. ar AX > RZ[HL T, libmass.a 721 libmass_64.a N 5RO DDA T
T b Ty ANV EMBHLUEST, KEPOBEKICEST, TP 8 T7 A
VA, BEIEAIT .s32.0 32 Ew b - BE—R) £7213 .s64.0 (64 Ev b - T
— R BN 2HD T, ' HlziE. 32 Ev b EB—ROD tan BEOF TP
ke Iy AINERMETZOTY RIIAOLDICEDET,

ar -x tan.s32.o0 libmass.a

2. B LA Tz U b s Ty AINERNDTA T I =T N1 T D5EITL
TR0 ET,

ar -qv libfasttan.a tan.s32.0
ranlib Tibfasttan.a

3. -lmass DfCHDIT -Ifasttan ZEE L7z xle 2L T, mEHRETRRET 7
AIVEERL T,

xTc sample.c -o sample dir_containing libfasttan -1fasttan

Z3U3, tan B D HZE MASS (BATEIL libfasttan.a WNIZH D) I > U795
HD T, BFBEBDOROIIERES AT L - T4 T T ) —=N5IZR0DET,
Bilst

1. sin Bt & cos BEEUIE. WihEDHL T b« 77 1) sincos.s32.0 BLN
sincos.s64.0 ICEHENTWET, cosisin B E sincos BRI, WiHEHAT
7 b 771 )L cosisins32.0 ICEHENTVET,

2. XL C/C++ pow B%¥tZE7=1% XL Fortran ** (5% EETII. A7z -7
7 1)l dxy.s32.0 BE dxy.s6do ICHFENTNET,

HH: cos BHELE sin BB, — DTV AR—hENBEMGFEHIT T AR—hE
NFET. cosisin BIEE sincos BIEUIL., —HNT U AR—h3I N5 &ML &
HbIT 7 AR—bFEINET,

Basic Linear Algebra Subprograms (BLAS) D{&H

4 DO Basic Linear Algebra Subprograms (BLAS) B%ti 1ibxlopt 71 7FU—WH

D XL C/C++ IZH D ET., BABIILL TN SO > TWET,

o sgemv (HFEE) B dgemv (FHEE) NH D, INSIT—AITH. /21T
DL (transpose) DITHINY MIVDIEZEFIE L 97,

o sgemm (HFEE) BX dgenm (fFHEE) NH D, INSIT AT, 21T
DL (transpose) [IXT T BDFEEITHIRE., BIXOMBEZITWET,

BLAS JL—F 213 Fortran TENNTNSH, TRXTD/NTA—F—1FBRIC X

STHEIN., ITXRTOEFNIFNESENESL (column-major order) THRE INET,

A WSO DOITT—WPHE I — R Tibxlopt @ BLAS B SHLDAAINT, =
NS DOEBONUNHLIZHT LTI — - Avt—JiIFHENER A,

[83 "= TBLAS BE¥kHE S | 13 XL C/C++ BLAS Bk 70O k& A 7 &/8T A
—H—=IZDOWVWTHHL TWET, ITNSOEBICHT S 1 >4 —7 — 3. IBM
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BLAS

@ Engineering and Scientific Subroutine Library (ESSL) 7 5 tHifif & 317z [F55 D
BLAS BB D®DEFUTY ., FllZENERE 2N 5 OBEEOMEMFIIONT
3. T[Engineering and Scientific Subroutine Library Guide and Reference| %ZHL
TLEE W, T3 51 |http://publib.boulder.ibm.com/clresctr/windows/public/]

esslbooks.htmly 5 F|FHFJRET T,

P—R - )X—=F 41 —0 BLAS 71 77U —bfMHATOHEIL. 85 X—20)
[ Tlibxlopt 741 751 —~D > 7|1 XL C/C++ libxlopt 71 77U —~D
SO HENHHAINTVWED TEEITRD T,

BEEHE
sgemv BB LN dgemv Bk 7O Ry A TELLFIRLET,

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 *trans, int *m, int *n, double *alpha,
void *a, int *lda, void *x, int xincx,
double *beta, void xy, int *incy);
INT A= —ZLLFITRLUET,
trans
ZUTHE—LFTANTHOESX ¢« Z:RLET, T T,
e 'N'" /2L 'n' 1& a DEIREICHEHSINSZEEZRLTNET,
o 'T" E&IT 't 1X a OERE (transpose) MAIMHEICHHIND T EZERL TV
ES
m J;L—Féiébfb)iﬁ—o
o« AMNTHI a WOITEL
e XMLy DEE, L 'N' £&1F 'n' W trans XTA—F—IZHHIN
TWa 4,
e RN x DEE, HL 'T" F2FE 't D trans INT A=Y —IfFHIN
TWa 4,
TR EOLL BT, 1750 a (lda \HEEFHEH) OFe8T + A a > (leading
dimension) & D/NTZRTIURZR 5720,
n LUTFZERLTVWET,
o AJITH1 a NDFIEL
e XU BN x DEX, L 'N' £ 'n' 2 trans XT A= —ITfEHZIN
TWa 54,
e XKMLy EE, L 'T" 21 't 2 trans NXTA—F—ITfEHAIN
TWa 54,
FEIY Ol EThRFUEE 50,
alpha
T a DA —1 2 TEKTT,
a Z3UE float (sgemv H) /=i double (dgemv F) fEDAJIFTHITY,
lda
ZHUL. a DMREE T DESNDHET + A>3 > (leading dimension). JGET 1
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A>3 a > (leading dimension) (F¥ O XD KTHRIFIUIRD £, LET ¢
A2 a3 (leading dimension) 1 LA LT, m THRESIN/MELLETRIFNIZ
B0 ER A

x 23U, float (sgemv H) DATINZ KL, £/ double (dgemv F) fli T
—a—o

incx
IR BV x DA TA R, {EEDEZRT %,
beta
ZNEFRZ NIV y DA —Y 2V TERTT,
y 23U, float (sgemv F) OHI/IRNZ ML, 7213 double (dgemv H) fET

incy

ZNERZ NIV y DARTA R, EOTH- TR 5N,

H: X7 BV oy &, 178 a0 BRIV MV x EHBEIL A2 MN2R>TERSR
W, I TRWES, BRIIFHARETT,

sgemm BEL N dgemm XD 7O Ny A TELIFIRLUET,

void sgemm(const char *transa, const char *transb,
int =1, int *n, int *m, float *alpha,
const void *a, int *lda, void *b, int *ldb,
float =beta, void *c, int =ldc);

void dgemm(const char *transa, const char =*transb,
int %I, int *n, int *m, double =*alpha,
const void *a, int xlda, void *b, int *ldb,
double *beta, void *c, int *ldc);
INT A= —ZLLFITRLUET,
transa
ZHUIBE—XFETANTHOERX 0 Z2RLET, T T,
e 'N'" E£/2IE 'n' &, a DEIRICHERAINSZEEZRLTNET,
o 'T' EF&IT 't 1X a OERE (transpose) MEMHEICHEHIND Z EZRL TV
*9,
transb
CNIHE—FTANTIOERX b ZRLET, T,
o 'N' F72I1E 'n' 1d. b DEREICHEHIND ZEERLTNET,
o 'TY E/&IE 't 1T b DEEE (transpose) DEFREICHHAINS ZEERL TN
i—é—o
I AT c O EERLET, TR TYOllET, c 08T A3
(leading dimension) & D/NT7RIFIUTIR 5780,
n WHTH ¢ OFEEFELET, FIEII Ol ETRIFNIER SR,
m u?%%bfb)i@_o
e 1751 a OFE, 'N' 721 'n' I transa INTA—F =R LTHEHEINT

WBGEHE

J
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o 73] a OFFEL 'T FE7/2IF 't D transa INT A=Y =R LU THEBAINT
WBHIEE

Z LT,

e 114 b OFTEL 'N' FE7ZIE 'n' D transh INT A= =R LU THEHAINT
WA

e 1751 b OFE, 'T' F7/=l1d 't IN transh INTA—F =R LTHEHEINT

WBHEGE
m 3Ol LTz n £8 A,

alpha
ZUITEN a DA — 2 TEHETY,

a Z3HUT float (sgemm ) F7=13 double (dgemm ) ED ASI1T5 a TT,

lda
ZHUL. a DMRET BEHNDIEET + A2 3 > (leading dimension), JCET 1
A>3 (leading dimension) IO XD K TARIFTNIETRDERA, BL
transa 7% 'N' E72lE 'n' ELUTHESINDE, TET ¢ A2 3> (leading
dimension) 13 1 A ETRITFNIIRDERT AL, BL transa N 'T' 213 't
ELTHRESIND &, 8T ¢ A>T 3 > (leading dimension) 13 m THRE I 11
TefELA E TR TR0 £/ A

b 1% float (sgemm f) F7=1Z double (dgemm ) D AH1TH b TI,

ldb
1. b DRET HESNDIHEET + A2 3 > (leading dimension), JEET 1 A >
2 3 > (leading dimension) (I OX D KTRIFNIIRD ERA, BL mransh W
'N' £z 'nt ELTHRESNS &, BET ¢ A>3 > (leading dimension)
13 m THRESINZEUETRTFIRDFETL. DL ransa I8 'T' F7213
't ELTIRESIND &, 8T ¢ A2 a3 > (leading dimension) 13 n TIHE
SINTELU ETRIFNIERD R A,

beta
ZIUIITH ¢ DAT—U 2 TEKTY,

¢ 13 float (sgemm ) F7=id double (dgemm ) D HE 175 ¢

lde V&, ¢ MEET HEHNDFET ¢ A a > (leading dimension), JCET ¢ A >
3 > (leading dimension) O LD KTARTFNFRD EFHA. L transb W
'N' FERIE 'nt ELTHRESINS &, 8T+ A2 a > (leading dimension)
120 LAET, [ THESINLMEE ETRITIUIRD £45 A,

H: 1750 ¢ 13, 1780 a £213 b EHBEIL A2 b Z2Rf> TEARSRWN, £ TR
WG, fERIETHARETT .

libxlopt 54 735U—ADY Y
T 74 )V N T, libxlopt 714 7T VU —Id XL C/C++ TIA AT E0TNHND
7TV —2a b L TWET, LML, =P =N —R - )X\—F 1 —
BLAS 914 75U —%Z{HL TWAEHAEIZ, Tibxlopt &—F&ICHIfif S #1172 BLAS
I—F D BN WEEITIE. Tibxlopt 1 77U —Z2MONTNHND BLAS T
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AT IYU—ORNZ, U IRHCaY Y RMTETHEELRTNERD R A, Hili
i, > BLAS T 751 — libblas.a EMEENAHAEIE. Xkoax > RTa
— Rz 1IIVLET,

x1c app.c -1xlopt -Tblas

a8 Z—1%. sgemv. dgemv. sgemm. B XN dgemm EI%c%E 1ibxlopt 175
=S L, D9 RTOD BLAS Bi%% 1ibblas.a 71 7T U —n5RENR
HLET,
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£ 11 8 RS LDLESMNE

A2 T—1F, HAATY— - 707 T LDWMFNEIZDONT 3 DOSHEERE

LTWET, ZRUILLTOHED TY,

o FHERTRERR T O T A - V=T O HENGSIUEE T, [ TEHEeIREIL— T | IcE s
NTWET, T2/5 T—OHENGFRLEEBEEEDOREEY [89 X— 0 [H B 4|
[N D RTREL ) [TREESNTNET,

e« OpenMP V7 UXr—a - JOTI LA 27 —7—AERRITEIL =75
TR T4 LIT 4 TEFEHLE. C BXN C++ 7057 T4« I— ROBRA
WL TS, OpenMP T4 L7 5+ 7 DRI, [89 X—D [OpenMP T 1|
(L2754 TOMH) [TRESNTHET,

7075 AFEOTRTDAY » Rid, omp 747> a2/ LIC -gsmp O
ST — AT a iaRREE. HAMRICRDET, I —I3EHER
OpenMP DFEGMZE -gsmp=omp I /51 F— - F T a k> THAWEEICT
ZTEITMN, TNZEfTO EHHESERERAARTTICINET,

A: -qgsmp 7> a3 EALy R -b—7 - A2 F—IEVHLE—-R (r #E
HEZOH0) EHICHEAINRTNTRDER A,

707 Z L A— ROWHIFEEIE. YIVF ALy Rick>T, 2L THBELHLITHE
B E ECRITSINET, ERIND ALy ROKIE, BREERESITIY
—BIRICH T BIPH LIC K> TIRESINE T, FEIT. RELKTHEINS X
TPa—U2F 7Y XL LN > T, HHEERAL Y RIZoflanE
T WIHED ED K S/ AY v RIZDOWTH, XLSMPOPTS BREAKE, AL v
ReZA72a—U 765000 T7F 7 a  nMEHRTRETY ., ZORE
BEOFFMIZOWTIE, XL C/C++ Compiler Referencel @ I FIULE D 7= D)
[XLSMPOPTS EREiZEK Y 7 AT a2 BB T<7ZI W, OpenMP k% Z
AP OEEIL, OpenMP BREZBZHEHLTAL Y B« A7 22— 27 il
THIENTEET, OpenMP BRFZAKIT DN TOFMICOWTIL,
[Compiler Referencell @ | TNEFIULEE D728 D OpenMP BRIEZAKU ESBL TL 72X
VY, OpenMP FLAA BB DFEMIIC DWW TIE, XL C/C++ Compiler Referencel @
[ NEFLEE D 72 DL AABBIEU B IR T<E3 0,

ALy ROVERR 1% &R 2522/ I DWW TIE. [www.openmp.orgl 70 5
fEFATRIRE7S TOpenMP Application Program Interface Language Specification] %2
LTLZE N,

38T e S
« BB RX=2 THRIFAEY —DIFIIE (SMP) OffiHI |

sHETREN—T
V=T, FROWTNNOHTHIUL FHAE LHEZSNET,
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58T 8E)L — 7#8 X (Countable for loop syntax)

»»—for—( ;—exit _condition—;—increment_expression—)——»

I—z’ terat ion_variable—I

»—statement ><

RATF—MAY - 70Oy I FEDFEFEEIL — 7 (Countable for loop
syntax with statement block)

»»—for—(

) >

I—iteraifion_variableJ ' I—expressionJ

>—{ increment_expression

} >«

I—declaration_listJ I—statement_listJ I—statement_listJ

5T#4ATHE)L— 743 (Countable while loop syntax)

»»>—while—(—exit_condition—) >

>—{

|_ _| |_ _| increment_expression—}———><
declaration_list statement_list

FTE#4FIEE)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

FREOWICU FOERNEH ENET,

iteration_variable
I, BEIERZIIBREARN L —2 -« VI AZFROFEAHERET, kE-72Y
RLZA&¥i729.  increment_expression AV TlE, N—THNOEZTHEEIN
FH A,

exit_condition

ROFEXZFF> TWET,

|—increment_variable~E<= expression i
>§7
>.

Z 2T expression \3)—"7 + A4 NI T > NS EEEATT ., expression
& SMBAREZITBEMNER. R 2y —F72dR 1 >y —K BEEIEUH L.
FET FLAZRDODEREZZHRTEEHE A,

increment_expression
TROEEDEAZMEHTEET,
* ++iteration_variable
e --iteration_variable
* jteration_variable++

* jteration_variable--
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* jteration_variable += increment

* iteration_variable -= increment

e iteration_variable = iteration_variable + increment

e iteration_variable = increment + iteration_variable

e iteration_variable = iteration_variable - increment

Z 2T increment \3I)V—"7"+ A4 2NV 7 > NFEAEEELTT,  expression
DEIFETRICHIA ZEMTEXTMN 0 TEHD £/ A, increment 1. HLEZE
BEIIFIER, A Y —F 3R > =, BEEIFOH L, £237 R
VAZRDEREZRTE A,

B B3t 51 4L 3R oD {5 FH AT RE{L
a8 T—I3HEICEECTREL — T 2R L. WRERGAIII—Y—07nrs <
L A— RNOETEEIL— T 2T RTCHSUELET, L—T1F, BT R—2D

[ TEHE BB —T ) [ORENTVRENTNONDOERTH D, T LT FOLMEICA

S TWAUTL countable ERIZINET,

W—=TIAHT 2T T > FNa0N,
A2 IARTLANI YT 4 7))V - &7 23 >TEARN,

—MENT, FHEATREL — T1d. FRLO T RTORMEMNNZ SNz & ZITDHHEIY

Iz

WA SN KT,

=T DRIEMEBEZIHK T ITBIEFIE. 7075 LORERICEELRN,
=TI A B2,

V— TN OIF BN G /INTL -qnostrict 472 a D WNERNTRWED, ILdH T
T — DTN,

-gqnostrict_induction 12 /NA T — - F T a VINEFITH 5,

-gsmp=auto 1> /N1 T — - F T a PINERTH 5,

a1 I7—d, ALy Rt—7 3284 F— - E—RTHRERHEEINS,

OpenMP 71 LY 74 7 DER
OpenMP T« L7 74 T1d. S Fy A T OMFIE ZEFKTHI LI

<.

EHAAEY —OWFIR ZGNAEH L £, WHRERICIE. 7o07 54 - O

—ROREET A D ERRERT AL FOW S ZHMARAD T ENTEXT,

TSN 4 DO T3 =T NnE T,

1.

ALy Rk > TEEMEFN T O N2 WA E 1 - —NERTELT 77
< (#pragma omp parallel). K7D OpenMP T« L 7 7« 7. B EZIT
BHNCH RN T2 WA/ N > R LET,

WFIFEIHA TR EDO XD ITHMENED, £RFA Ly RERET LMz
—H—INEFKTES 7T < (#pragma omp section, #pragma omp ordered,
#pragma omp single).

ALy RMOEZ1—Y—Na> hO—)L TE5 757X (#pragma omp
atomic, #pragma omp master. #pragma omp barrier. #pragma omp critical,
#pragma omp flush).
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4. ALy REOT—% OO Z 1 —F—NERLTE LTI/
(#pragma omp threadprivate).

OpenMP 7« L& T 4 7HX

—

»»—#pragma omp—pragma_name— |_ _| statement_block ><
clause

T T4 LT 4 T, —ENIZIZENREH SN O—- ROy a D
ERcERINET, HlzIE. AFOFNL. for )L— T DKEZIFNCETTE S
FIE 2 EFR L TWET,

#pragma omp parallel

#pragma omp for
for (i=0; i<n; i++)

}

ZoHNE, 2 DUEQIKEDOT O T L - A—ROEY 2 a AN FTTE
LAHEEZEFRKL THET,

#pragma omp sections

#pragma omp section
structured block_1

#pragma omp section
structured_block_2
}

OpenMP T4 L7 T4 7DT 573 TEDRBIZONWTIZ. XL C/C++ Compilen
[Referencdl @ NEFNAEED =D DT Z 7 « T4 L7 T4 T ZBRLTLIES
(/)o

WIREADHEALTHEEREH
WHBRENOLEIL, HH, FARHEAOI L FFA N E/FEDODIENTEET,
Aa>T7F 2 MNOEEIT., BEL 25— TN TEITHOTRTDOAL v RiZ
HLUTRHETY, EAITFANNOEEIL, MMOAL v RMSIFIERRTT,
HEALw RIZEBOAKOHEH I 25, ALy ROZOAE—IXfT> 24 HE
DALy RITIFRZ EH/ A,

EHEOTF I DA LTFARNL, FitOBRAITHREINET,

o BMIANL—JHIMZFR DZBIIHAINET,

s FMICEIDIRSND ATz MIHINET,

o HEIZ L —JHIMZEOZRIT. HHTT,

s E—THIDIRD AT —NOEHIFHATT., HAE—T13 1 DL2rdH0EE
Puo

o WFRERROIMITER S NZ2ET. WHDL—T1ERT S EHIC/R0 £,
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e N—TREZEKT. TNS5DI—THNTIEIEHATT, V—70BOKELEDHE
3. V=70 EGE L TEITEINZEEZER—TT,

o i —7INT alloca BAKICL > TEIDIRSNIZATY =, TDIL—TD 1
DORERRRFRI DA L TEFEL, £A Ly RICHLTIEEHEHTY,

DUFOad—R 2T AL, IN6DOT T4V b - =)L OFZRLUET,

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 x/

#pragma omp parallel firstprivate (p)

int b; /* private automatic =*/
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 x/
/* is an iteration variable */

}

#pragma omp parallel

b =1, /* b is shared here because it =/
/* is another parallel region =/

int E2; /*shared static =/

void foo (int x) { /* x is private for the parallel =/
/* region it was called from */

int c; /* the same */

.

TOT I LDER T4 U AEEBLIZNTENMNAIRERSIE, 280 =N
SONDOHHABBEZERELTSHIENTEET, HlZIE. SIN—TORENLHE
BROBEAEZESGE, TOLERZHRALTHIENTEET, EALINZHA
ZH03. -qinfo=private 7' a LIk TLAR—FrEINET, ZOLAR—KMIU A
FENTVARNWTRTOIAZEANDY 7 A ZRWHLT 21213, 27U T4 H)b -
o a EMERLTIEI N,

W< DMD OpenMP 7' 7Oty H— T4 LUT 4 TTlE, BREINZT—HE

BT 5 T F A NDEREZ LY —MTO 2 EMTEET, T—4F
SNEIER DM ST ORI Z A FICU A R L KT,

11 = JarssaofsneE 91



T Y HENEPEO | FH

JR ML E

private private X Hild, F—LDEAL v FIZDWTHMALRLD, 8%
JARMZESLET,

firstprivate firstprivate SCHild, HHAXEHAHE L/ZEEEDO A —/X\—1 v b Z&#E
L ET,

lastprivate lastprivate SCHild, SASCHIAHE L ZHREED X —/X—1 v N 22t
L7,

shared shared XHilZ, F—LDTRTOAL Y ROU A MIERSNDEHK
EHALET, F—LOITXRTOAL v RiF, FA—OA N L —8Eo#
AERICTY 72 ALET,

reduction reduction 3CHild. U A MIERINDANT—FERIZDONWT, HES
NEET 20> TN ETWET,

default default X fild, I—H—NEHOT— ¥ HERHFEOEIEICEEEL 5 2
5T ELEHALET,

FHELWERIZDWTIE, OpenMP T« L7 5 ¢ JOFM%E (XL C/C++ Compilen

[Referencdl @ NEFNAEEDFZDDTZ7< « T4 L2754 71 F7=1& [OpenMP

Application Program Interface Language Specification) MHZHL T 7ZE Wy,

A 5 S0ER )L — TR DHENEE

a8 T—13. HE. BIOHRAZEFEG O, )L — TN OHME/INEIE Z2 KD
DERER L. WUNCAE T2 2 ENTEET, BT, FRRoFEROWT NN ERE DM

INCEIES 2 2 EMMTEET,
»»—variable—=—variable + expression ><
Q

»»—variable += expression ><
* =
|=
&=

ZZT.

variable

ZHUE, HEXLIIBREARKZIRET S ID T, TORE-ZT FLAZR
T, RAPSNEB2N—TEEVI—THNOMOE NS bZRINERA.
ZWE RITRTOA—RANTIE, XA RSN —THND S OHMHE/NE L TR

BWMENET,
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int i,j, $=0;
for (i= 0 ;i < N; i++) {

S = S+ 13
for (3=03j< My j++) {
S$=S8+7;
}
}
expression

ZHUIMERE DA 2K TT,

W I NJ=HE/NE -qinfo=reduction 72 3 ITK->TYAMEINET., OpenMP
T4 LT 4 T MNEREYIRINCIEE T S AR L THE T,
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