<|lI!

IBM XL C/C++ for Linux, V11.1

BEEBEETOYSI VY - HA K

IN—ar 11.1

SC88-8385-00
(BT SC23-8608-00)






<|lI!

IBM XL C/C++ for Linux, V11.1

BEEBEETOYSI VY - HA K

IN—ar 11.1

SC88-8385-00
(BT SC23-8608-00)



BN
[_ﬁéﬁiﬁ$%fﬁﬁ?6@%%fﬁmtﬁ%%t‘MS&~V®F%E%@JkﬁﬁéﬂfMé%ﬁiBﬁ%<ﬁémo

AL, IBM XL C/C++ for Linux, V11.1 (FBY 5 AHF 5724-X14) BEIOH LW THRR SN TWARWED, L
BOTRTOV ) —ABIRET 4 T4 r—2a AZEMAINET, ELWLX)VO8EEE ZHERIC S XS BN
HLEE N,

BERORFEICL > TE, BERPOMEESNNY I ATy a EERRENLD, Ny I ATy alMilm ERRS
NV 2HENHDET,

JE : SC23-8608-00
IBM XL C/C++ for Linux, V11.1
Optimization and Programming Guide

Version 11.1
617 HAY A - E— - Tobkat
Y4 FiaF)e 25— - FR—-h
RS 1 2010.5
© Copyright IBM Corporation 1996, 2010.



=P/

AECDNT. e e e e e e .V
AEOMNSFHE . . . . . . . . . . ..V
REOFAHS . ) v
AREOHL . . Y
A .o . i
BEEi . . . . .. x
IBM XL C/C++ 1& %& T
RS I OMRE . . . . . L L x
ZOfto IBM Ew® . . . . . . . . . . xi
ZoMmoE®. .. . . . . . . . . . xi
A —s. . . . . . . . . . . . . .xi

F£F1E3REYyh-E-FBELUL 64 E

v k- E—RDOER . 1

long fEOEIDHT . . . 2
long 2 aﬂ(’\@ﬁiﬂﬁ@iﬂk)éf L2
long flEOEY -7 . . . . . . . . .3

A —DEND YT . 4

BEKRT—FEGDE 4

Fortran J— ROIEH L . 5

% 2 E XL C/C++ D Fortran TODfER 7
ID. . . 7
KIS BT — 5“ A
NEBXOEEGT—Y . . .. .8
BIEE N L, BRI T A— 5 %%Wt 9
REER A1 > & — 9
Yo Tar I A Fortran ’%@U‘Hﬂ@_ C/C++ 9

BEI3IE FT—HIOMEEDE. . ... .1

MEgbEE—ROFEH . . . . . . . . . 11
®EhHkodEbOE . . . . . . . . . 13
Ev bk —J)VRofiEEHE . . . . . .14

(A== bﬁ%%?@ﬁm&. . .15
AN T— &@ﬁ%Abﬁ%&mﬁéﬁ4F7f

EOREROMBEDEERET AL RI1> 18
£ 4 E ZENHSEREOME . . .. .19

BFEUNSS =~y . . . . . . . . . .19
FEEEOME . R [
@%EHEEEM®K®®3/A4W ... .20
FEUNCER O D BEASILOONE . . . . .20

2 NA N EETRONDE— ROy F 2T 21
FE/NECEF SO . L 22
F£ 552 C++ AVAMS VS —DER 23

EEAANT I —
FO6EZC++ 77L—FDER. . . .25

(C++0x) OfEMH . . . . .23

© Copyright IBM Corp. 1996, 2010

-gtempinc I /XA T— AT a > OffE. . . .27
-gtempinc OF . . .. . 28
TTL—hk A /Xﬁ/XﬂS7 Y’f}b@ﬁiﬁk 30
¥HIA T —TOD -qgtempinc DFEH. . . .30

-qtemplateregistry /51 T — « A7 a > OffH 31
B O DN IVEALOFEI 281V . . . . .32
-qtempinc 75 -qtemplateregistry ~NDHIDEEZ. | 32

IR 2 A% 2 AERRES O (C++0x) . . . 33

BTESATSY—DEKR. . ... .35

FA4TZV—a)tNEYT .. . . . .35
BZA 75 )—0a2 )81y, . . . . . .35
KHAZAT7IU—0a2X()V. . . . .35
74770~&77U7~V5/&®U/7 . .36
£HIAT VMU r . . 36

FA4TIV— W@ﬁm17flah®W%M(oa 36
FT2 0 bAOBEIBLOF ST . . L 37

IATIU—BOF T 7 NIHHLDJERFE . . 39
F8ETITUVS—a omEl . . . 43

it SO . . L L. ... 43
REt7aov20xFy7 o 0 . L L . . 44
HAR®EL .. . .. 44
VAJUO'fwﬁﬁ@m T
L)V 2 TOsg@Eit . . . . . . . . . .45
N33 1 ( A O
L)L 3 ’C@mﬁﬂt o . 48
HEZATw 7 LX)V 3 TO @mﬁ7ﬁ7/a
CoEm ... . (¢
VAJL4‘fahﬁEMb. |
LX)V 5 TORGEE .. . L. .. .50
AT T —F T Fv— @t@@ﬁé .. .51
A=y e T>OF T aOERIER . .52
ENIV—=T B IO oOR . . . . . . .54
-ghot DEAIEH . . ... .55
HKHAEY — @Iﬂkﬁ(%@)@ﬁm ... .56
-gsmp OERAIEH . . . .. ... . .57
Jar—yy—MaofofER . . . . . . . .57
-gipa OERAIEM. . . . R
a7y AIVERT 4 — bA;ﬁ@ﬁm ... .60
showpdf I2& 25707 7 A IEROER. . . .63
FITz b LR OTaT 7 AINERT 4 —
KNy 27 .. .64
mﬁk@%A%%M?étbwj/Af7~ LR
—hOfEH ... ... . .66
ﬁ%v—w%ﬁﬁbt:/A47— LiR— b
RN .. L L. 6T
%@@@mﬁmﬁ7/a/. ... . . . . .68

£ 9 E m@Eia—koFnys . ... 171
Bt ENETOY 5 MIBT2RAEDEEOER 72

iii



RELEIOT /Ny T T i)
Wﬁk7ﬂ77A%7A/7Té® hAS)
-goptdebug OFFH . . . . . . . . . . . .73

H10 ZE NT4+4—IREALEEHBE
OSOT7FVr—aroad—-F40 . .17

mEAM O TERORE . . T
BEEIE N LiIck 54—/ — «/bmﬁm .. .78
FEACA RSO — (C++0x) DFEM . . . . .80
F o7 L— NHRA Ay 2 AERE S O
(C++0x). . . . . ¢
RN IZ AT — @%ﬁ ... .. .. .80
AR OR®EE. . . . T ) |
meEZFU/Dwkw. A -2
ReTarysn oYy roRElt . . . . . .82
64 Evw k- E—RTOEBEORMEL . . . . . .83
dI—RoEKONL—2 . . . . . . . . . .8
BENMENNTA—IVR-FSA4TS
J—nfER . . . . .. . . .89
Mathematical Acceleration Subsystem (MASS) 7/1' v
SU—OER. . . . . . . . . . . . . .89

iv XL C/C++: LB LIOTOVSI> 7 - fiA R

ANT— T4 T —DfFH .
NPV FATIU—DfEA . .
POWER7 i@ SIMD J1 75U —DOffiH .
MASS 227077 .02 X1)LEY
>

Basic Linear Algebra Subprograms (BLAS) OD@FH
BLAS BHERE L. :
libxlopt 71 71 —~Dl /ﬁ

%12 & 70U 5 LDHLFINE |
FHECTRENN— T L.

EEDRIRZIPURE YN m

OpenMP 7« L2754 TOMH .

Wi FEREEN DL % & AR

W FIALER )L — 7 N D /INERIE

YFRCEIA. ..
FEBL T —EZ « v — 7.

%5l

.90
.92
.97

. 101

102

. 102
. 105

. 107
. 108
. 109
. 109
111
S112

. 115
117

. 119



AECDIT

ZDHA RiZ. IBM® XL C/C++ for Linux®, VI11.1 32/ Z—Of fAEICBET S
EHREMTORNEYy 7%, BT 07T AOBHENE EREICESEBEWTHIAL
ZHDTT, ZOHA RIZ, BEHTL2 70V II D FFEEI NI - Oy
=Py —ZHNWT, A2 I—DRRNERKIZEIEHTEHO, SIREREER
e > hOWAZEREEL THWET,

AEIEM T TV r—2a L EBETLZ IO I —ICZRHABEL ZEEERL
72HDT, TTIZ XL C/C++ ZHEA LTIV ORBRERFHEHTHD, Oy
T LD TF a—Z2 Y, JRT O II D TEET A —Fr—. BIXUOT R
TR AT U T —REDOYR—EEO NN, T—HEED XD &
ERAREERT 2452 DEDDHDTT,

AETIIZENEY 7 OFHDEDIZ [ A0 77 O0—FE2HRAL T, &8I
RO T I I RN IIVOMEICESEZEPLTVET, £REY
71213 E 7= IBM XL C/C++ for Linux, V11.1 XEt v NNOfFEHEICH 2 BEHE Y -
A ICNTAEERMAESZENEENTWT, A2, T— - F T aeTrT
73, FLUTREDEEBILEICODWTOHHMR I N TWET,

AEDIBRK

© Copyright IBM Corp. 1996, 2010

ZOHA BRI FRRONE Yy 7 DEHINTNET,

s I R=VDIFE 1 E3R Eyh - EF=—RBLN 64 Ev k- E—ROfM |
2. BFED 2 Ev DY T U= alE 64 Ev k- B RIBHETHEE
WCHRETHIEMEICOWTHAL., TOMEZEIT S0 08522 L T
‘iTO

e 1 RX=D I5 2 # XL C/C++ @ Fortran TOMEHJ | Tl XL C/C++ 7O
Z L5 FORTRAN d— RZIFOHTEROZEHEICDOWTHHL TNWET,

s UR=DO I 3 8 T—HOMEAGDEL|1F. IRXTOTIv hT7+—A4E
OiGER BV TZADE 573, BEERNIIBIS5T—YDEGDEDOI >
O— )V TEZROA A T— AT a  IZOVWTHHLTWET,

e 19R=D) T5 4 T FEyNEGEREOUUEY |13, 32810 =D %S 7F
BU/NBUSIRED ik O > ho—)VIZ A alfels A T a D EFHHLET.

s P3R=DD I 5 % C++ AANT 7 —OMHI | 1&, HEOHHLE 1
DDAV ARNT VY —IZERIEEIENAREREEI AN TV H—IZDNT
AL ET,

s RPSR=ID I 6 T C++ 77 L—hOfHI [ 13, Cr+ 77— K EHHA
ADIAZA) - TOT T LDOMDF T a DN THHLET,




s B3R=D M 72 IA4T77)—OKI |13, 8BXCHATI 7T —
DANAINBEIRY > OHE, FL T C++ 707 I LNTHA TS o7
s DWIULIERF 2158 2 HIEICDWTHBHL £75,

s WBR—=DQ I 8§ & Y7 U r—a Oigiibl |13, 22— —070r I A
DiiEft, T L THOF T a > 2T 500HEL LT, a2/8 F—)
REETHHELDOF T2 a I OWTHHLET,

s M1 R=2@ I 9 % RE{bI— ROFT N7 |13, ‘#Ebanz7075 A
DENRI—FEY T4 —OMEE, RS N/za—RFa2T7 /)Ny 7§ 58I
FHTEDA T2 a JIOWTHBALET,

s T R=DD T 10 B N7+ —X AR LEIR/D-HDD07 TV r— 30D
[T=T«>7i|d TarILh - NTxr—x AL T —DEELEET D
itk zm LS8 57201, #RT2 7075 0V FEBLOO—FT 4 2T -
TZ I DOWTHBHLET,

c BOR=D T 11 & NANTx—~< A1 77— 1E XL
C/C++ E—HEICHMISIND 2 DDONT =X >A + T4 T T U —IZDNWTHH
L£7. 1 DIiX Mathematical Acceleration Subsystem (MASS) T. Z3UZIIEEHE
BEIA T —BRORBEEAN—a >NEENTHET, 5 1 DI
Basic Linear Algebra Subprograms (BLAS) T. ZaUZIETT4IFFEH OHEABREN
EFENTVET,

e (07 X=20 I8 12 3 7075 AOWAUEE) | 13, XL C/C++ MMEHET 5,
JIWVFALw R 7075 (OpenMP SiBHERZ D) 1ERRHO &L T2
I ATDONWTHERIL X9,

Xl

vi

ATFOHA

Tt T —7 )L, IBM XL C/C++ for Linux, VI1.1IBM XL C/C++ for Linux,
VILITHERA SN TWBIEFORANCOWTHHL TWET,

X 1. IEFORAI

E1IN YU S il

KF INCFEDOAX R, EfFA[fET7 7 |28 T—I3HAN T > 81 55—
AW, A T— AT a |[BOHLITI R xle BELDY xIC
L BRUOTALIT T (xle++) 2L TWET, £/, M

DOIERHL I > RN DNkl
THD, IFIE/R C/C++ SBAKUE
BLUOI AR EEZTHR—NLT
Wk,

150w INTGA—H — K23 ERK ERED | ERENZ size TDBREVWDHDZE
AETEEIII—F—ICL o TR | RIBEITL, size NTA—F—D
ENFET. A FUy VITHRHGE | EHEHREL TZT N,

DEAIZBMEMSNET,

TR A28, F— AT 3 >FZE |nomaf | maf
FALVITTATDINTG A= —D
T 7 ) FERE,

XL C/C++: mftpXtyarss3>7 - 4 R



X 1. IEFORAI ()

&k

HR il

T/ AX=X

TOrII T F-U—RB&
VI 770 —B%. a2 )81
—fHARA, TOFF A I—R
O, AR ANUT, F
73— —EFEKD 4RI,

myprogram.c % 1 >/8-1 )L U TheidE{b
LET. UTFZANLET, xlc

myprogram.c -03

REZRIIVAVE (FA43Y)

AEIZHRBREINTVNDE T 4 —F ¥ —DOK¥IL, C & C++ SHEOM A IEAINE
T, T4 —Fv— 1 DOSIEICHHA TH 2 & OEREN SER TR D EFD

SEILAERD

AT, ZoE®RE. YA EEHALT Mok SaTF

ARDET A NEFHIALET,
K2 REZRTIZL A F

Byt a>y p=1U S

C DA, FHIFC |ZOFFARNT C EEBOATHR—FINTWVE T 4 —F v —2ZitiR
DHADIKEED LTWET, £213. C SBICEEDRAZTENETLBRL TWET,

C DAHDOKDHD

C++ DH, FEild
C++ ODHDIBED

C++

C++

C++ DHDDHD

ZOTFAML C ++ SHEOATHR—FINTWVWE T4 —F v —%
IR L TWET, £7213. C++ SHBICETCORBHETTRL ThE
ED

IBM $LIRHERE DI
*0

IBM $LIRHERE DR
Ho

THFRANMIL, BEEOSFHEMLERICHNT S IBM RERETH D 7 4 —F
v —ZHALXT,

C++0x. F/IZ
C++0x DIRED

C++0x DD D

ZDOTFTF A ML C++0x D—FFE L THEHE C++ ITEAIND T 4 —F
Y —ZFEIR L TWET,

AEIZONT Vil




viii

A

AEPTIE, Y1477 FL1E XL C/C++ WX ZERRLET, 2oty arid, =
NEDYAT T T LADEREFEHICRNLBET,

o WIS ONS A>T EMShE., ENS TIAEHATHEET,

»— FREE. AR, T LT T FREBAT A NOEEHEERL
TWET,

— HE, AR, T LT 4T, FEEAT— M A NOBSTINROFT
ICHNWTWNWBEZ EERLTWVWET,

—— eEIE, OXR, TA LT T, FREAT— A2 SDEIOITN S
NWTWBZEZEZRLTWVWET,

—>< FEBEFIATIUR, FALIT 4T, FREEAT A FOKDD ERL
TWET,

SERELZARIR, T4 LT 4T, FRIEAT— M A2 NS ORESCEAL DK
ThHTITALNI, |— BETHED., —| BB TKDDET,
o MATHHIL., ROLIDITHHR (A1 2 /XA) LICFERINET,

»>—keyword—required_argument >«

o F T a AL ROLDITAAL N ZADFANCE RENET,

»»—keyword

v
A

|—opt ional_argumen t—l

« 2 DU LOHENSBRTE2H5EL. MICERQTERREINEKT.

HEHOHWMNS | DZEERLATFIIERS 20 HEE, Ay 70 1 DOHEEMN
AA INAWFERSINET,

»>—keyword required_argumentl >«
[required_argumen tZ—l

HEH®D 1 DEBERNTHZENT T aFIVDOBEIE. AY v T EIRINAA 2 INA
DO FICFERINET,

Y
A

»»>—keyword
i:gpt ional_argument]:l

ptional_argument2

FRO LICH D EITR DR (IERH) 13, AF v 7 SNJHE D S EEUEER
TE22L, HOIWVWEH-DHHZBRDIERT I ENTESHIEZRLET, KY)
DXFHRINET (ENNT T 27 USNOEE).

XL C/C++: mftpXNrynss3>7 - AR



v

»>—keyword

repeatable_argument ><

o T4V MDOHEBEIIAAL DNAD EICEREINET,

efault_argumen t—|
»»—keyword lternate_argument

s F-U—FRE AFU I TROLFTREN, RENTVWLEBVICANTTS
WERDH D FT,

« BRI AU I ERONLFETRENE T, N5, - —EEDA4ATE
i3 fEZERLET,

« AEtaL s, EIl EANEE T XBMMOZT ORI REENEREINTNLSHE
i X O—HELTANTD2RENHD LT,

YT IVRECIA

LU ORI OFIIZ, #pragma comment 7 1 L7 5 4 T DML ZRLIZHDTT,

(1) (2) (3) (4) (5) ) (9) (10)

prag omment: ( ompiler.
at
timestamp
(6)
copyright
user—l I_ (7) (8)
s "'—token_sequence—"

i

1 NP XHOIBED T,

2 iEH ¢ DRANRINDLENRH D ET,

3 F—7U—FK pragma 2 # iHIIHNTORSNDBENHD LT,

4 T OHET comment A, F—T— R pragma IZHEWTRINDLEND

D i‘a—o

EREZIEE T 208N H 0 £7,

6 JIAVK-ZATE, RESNTWDHHY A7 compiler. date. timestamp.
copyright., E£7213 user @ 1 DELTOAANTZHENDH D FT,

7 AT K AT copyright £721F user EXT T aFINNLFEARN) T &
OMICa>Y%Z 1| DANDLENHD X,

8 IV DRICLFANI VIMHNTWERENRSDET, XFAR) T1F
THAIHA/F THDLENDH D £,

9  4AEIDAHETT,

10 I BXHOKHDD T,

CUR® #pragma comment 7« L' 7 5 ¢ 7OHNE, OIS T, HXWITIE
LWHDTY,
#pragma comment (date)

#pragma comment (user)
#pragma comment (copyright,"This text will appear in the module")

W

AEIZDONWT  IX



FEDH

AEOHNL, FHICHRINTWAERWRD, HMZY I Ta—FT 1 > 7 3INTH
D, ANL—20OHIK, TI—DF v r., @E/NT +—< > ADERK. 7213k
ERERZER T HZDICTRTOEZSNDAY Yy REFHT S EWNo 722 &l
fILERA, 2L TIEIN,

A AP =IVEROENT, # LG EAH ELTITNIFENTWET, K
B 1% BEARA A P—IIVERET T AV - A A B —)VRHZFET T 2 FIEDHH
ATY. BlIIFEAEETETIC, FRFE<SELEETIHEATEET.

RO a>Tid, XL C/C++ ICBE L 72158 ZHBHL £,

IBM XL C/C++ &%k

XL C/C++ 1&. U TR THEBER 224t L TWET,
« README 7 7 1)V

README 7 7 1 )LIZid, BRERICHTHLEEELTIEDE D, mFTOERNE
FNTWET, README 77 1L, 74 bTlE. 1 >A =)L CD ®
XL C/C++ T4 L7 )—, B —F T4 LZ MNJ—=IZHDET,

e 4> ABN—)VAJEE/R man N—3

man X—IFEIICHERINTVE N T—IENH L ETXRTOaAY > RfT
I—F 4 UTF 4 —IZHUTIREINTNET, man R—PD1 A M—ILB X
N7 72 ZIZDOWTOHRRIE. [IBM XL C/C++ for Linux, VI1.1 1> X h—
b 1 Rl ICRREINTHWET,

e AT F A= 3 - kIH—

M AIAE!E HTIML 7 7y AV DA > T A= a2y —id, xv hT—7
rolEgTE, UE—MIEAERBZO—NIIATTY IV EATHIENTEET, £
CIA AT F A=Ay B A—DA A R—IIBLIOT 7 AIZDOWN
TO¥ERIE. TIBM XL C/C++ for Linux, VI1.1 1 > Z ~N—) « i1 K] IZic#k
INTVET,

A>T HA—=a ¥ —iE. Web EO http://publib.boulder.ibm.com/
[infocenter/Inxpcomp/v111v131/index.jsp| TZERAIRETT .

 PDF &

PDF X #EIX. 77 4L N Tl Jopt/ibmemp/vacpp/11.1/doc/LANG/pdf/ 54 L 7 R
— ZHVDFEJ, ZTIT LANG 13 en_US. zh_ CN, F/zid jaJP TY. PDF 7
7 A INERD Web THAFTEET: |http://www.ibm.com/software/awdtools/xlcpp/]

PITFD7 714 IWE, XL C/C++ BEERIO 7)) -ty ek L TWET,

X XL C/C++: EWbBIRAT0r753>7 - AR


http://publib.boulder.ibm.com/infocenter/lnxpcomp/v111v131/index.jsp
http://publib.boulder.ibm.com/infocenter/lnxpcomp/v111v131/index.jsp
http://www.ibm.com/software/awdtools/xlcpp/linux/library/
http://www.ibm.com/software/awdtools/xlcpp/linux/library/

#3. XL C/C++ PDF 7 7 1)k

Vil &EbBLrN7Tar
I BT R,
SC88-8385-00

PDF

XEY A MV A0 Z ]

IBM XL C/C++ for Linux, |install.pdf XL C/C++ DA A M=)V ik EFEARRN O

Vil 1> Z =)L - J+1 PNANBEIOIT O T LAFETORD DEREEDOREAK

R, GI188-4232-00 FEICET 2B WA B ENTVET,

IBM XL C/C++ for Linux, |getstart.pdf XL C/C++ HHOBE L, BEOLy T v T

VIl IZC®IZ, ERERR, Tar I A0aANAINE) >, BX

GI88-4231-00 RANAIN + ZF7—DT TN a—T4 7
BT 2 EMNEENTNWET,

IBM XL C/C++ for Linux, |compiler.pdf |iFMLEICHIHINLBOBED, Fapa /N

VIill A>NA 55—+ 1) 7 A= -FTrar, TIrT, U0, RBEE

7 L > X, SC88-8382-00 ¥}, BILOHAAABEEIZ DO W T OERNFEHE S
NTNET,

IBM XL C/C++ for Linux, |langref.pdf BAEED X OB~ OERIZ DO W T DO FE

Vil.] 7245 —=2 17y PARHERE B 5D, IBM ICX > THR—bhEN 3

L > X, SC88-8383-00 C BEXWY C++ 70T T2V SEBICHET 5 15H
NI NTNWET,

IBM XL C/C++ for Linux, |proguide.pdf |7 7V — a>®O¥HE,. Fortran I— RIZL D

SHEMIPOHL. S 75U =%, 77Ur—
Ta rOREEB I OASUE, B XL
C/C++ BHERET A 7o —RhEDEERTOT
I EDREY ZICHET BIERNTEHINT
WET,

PDF 7 7 1)V &ZFHINTIX. Adobe® Reader ZfifH L =9 . Adobe Reader % BfF
B TRHRWERIE, (12 AFKHEIIHED ZT&I2K D) Adobe Web HA1 b
(http://www.adobe.com) NHF T > O—RTEET,

IBM Redbooks® &l R"TA K« R—/%—., Fa— MU 7). BLRFOMDEHE
&0, XL C/C++ IZBHHET BEMHA. KD Web Y1 N THFARIGETT,

[http://www.ibm.com/software/awdtools/xlcpp/linux/library/|

INT =< A, L. BIOBHEMEDR EICBET 2RI, C/C++ café

(http://www-949.ibm.com/software/rational/cafe/community/ccpp) ZZHL T ZEI W,

FES LU

XL C/C++ 1&. UTOBRES IR ETR—F 2L ICRKEFTSNTVET., &K

BRICTENTVND N DONOKEREICBE T 5 IEMERERICDOWTIZ,

EZRTEXT,

ZNH OERE

e Information Technology - Programming languages - C, ISO/IEC 9899:1990. 5%

C89,

e Information Technology - Programming languages - C, ISO/IEC 9899:1999. Rl|#4

C99,

e Information Technology - Programming languages - C++, ISO/IEC 14882:1998. Hll

% C++98.

AEIZDONWT X1


http://www.adobe.com
http://www.ibm.com/software/awdtools/xlcpp/linux/library/
http://www-949.ibm.com/software/rational/cafe/community/ccpp

Information Technology - Programming languages - C++, ISO/IEC 14882:2003(E).
W B C++o

Information Technology - Programming languages - Extensions for the programming
language C to support new character data types, ISO/IEC DTR 19769, ZD K =7
kT2 - LAR— M C BEZEXTRRIN, Y1 b
[http://www.open-std.org/JTC1/SC22/WG14/www/docs/n1040.pdf] THEHATRE T,
Draft Technical Report on C++ Library Extensions, ISO/IEC DIR 19768, Z®D R
77 bR LAR— I, C BEEZEXICREEINTH D,
[http://www.open-std.org/ITC1/SC22/WG2 1 /www/docs/papers/2005/n1836.pdfl T AT-H]
AETT.

AltiVec Technology Programming Interface Manual, Motorola Inc. N7 ~JVALEE 5
7)Y —%YR—KT57200D, ZOXY ML - F—FEOMLRRITT A1 b
[http://www . freescale.com/files/32bit/doc/ref_manual/ALTIVECPIM.pdf| "Cf#i ffj fET
ER

Military Standard Fortran DOD Supplement to ANSI X3.9-1978, MIL-STD-1753(K
E., EPREERE), XL Fortran 3. Fortran 90 FEXEICIEXRENDAENTHNSE T
DEHEIZBNTLEMINTVAILRDOAZYR— LTS Z EIEFEEL TS
ZEW,

[http://www.openmp.org| T FHRIEE7R [OpenMP Application Program Interface
Version 3.0]

ZDhd IBM &5k

* ESSL for AIX V4.4 - ESSL for Linux on POWER V4.4 Guide and

Reference(Engineering and Scientific Subroutine Library (ESSL) and Parallel ESSL]
Web X— TAFHEE)

T DhDIFER

* |http://gcc.gnu.org/onlinedocs| T FnIfE7S [Using the GNU Compiler Collection]

530 Sl o

BIMOHEAHHR— K% |http://www.ibm.com/software/awdtools/xlcpp/linux/support]| @
XL C/C++ DY R—b « R=TINSFATLIENTEXT, ORI, ER
SN KRB B E B KO DB R — MERITH T 2RI Z i A 7R —5
Vgt LEd,

WL DINE DN SR NWEAEITIE. compinfo@ca.ibm.com I E A—)LZH L TH
WEDESZENTEET HELTDHRR).

XL C/C++ BT 2R OBHRICEAL T,  |http://www.ibm.com/software/awdtools/|

Ch D EMERY A FETEI LI N,

Xii XL C/C++ mEkBIOTOrSI>7 - AR


http://www.open-std.org/JTC1/SC22/WG14/www/docs/n1040.pdf
http://www.open-std.org/JTC1/SC22/WG21/docs/papers/2005/n1836.pdf
http://www.freescale.com/files/32bit/doc/ref_manual/ALTIVECPIM.pdf
http://www.openmp.org
http://publib.boulder.ibm.com/infocenter/clresctr/vxrx/topic/com.ibm.cluster.essl.doc/esslbooks.html
http://gcc.gnu.org/onlinedocs
http://www.ibm.com/software/awdtools/xlcpp/linux/support/
http://www.ibm.com/software/awdtools/xlcpp/linux/
http://www.ibm.com/software/awdtools/xlcpp/linux/

F1E32Eyb-E—FBLUr 64 Evb - E—FDER

XL C/C++ ANNA T—ZFHTHE, 32 Ev - T7TUr— ya>&648/
ke 77U —2a Ol bFERETSHIENTEET, TOEDITE. a2/
JVHIZ 32 (T 7 )V D) 213 q64 2L EELET,

L. BEO7Y 7 r—ar& 32 Ev k- E—RFNS 64 Ev k- E—RIC
BlEd 5L, SEIEARMENECHAEEENH D LT, TDIFEEALEIL, C/CH
long 7—# BB L pointer T—FHDOY A XEMBEBEDEN, 20 2 DOE—R
MCTHERRBRDZEITHELEXT, KORIL, TOENZEEDLZHDTT,

#4.32 Ev - E—RBLU 64 Ev - E-FIZBIIST SOV 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 NA B |4 N1 REER 8 INA K |8 N1 FER
size t (VATLEED |4 N1 - |4 N1 bEESR 8 )Nk |8 N1 REER
unsigned long)
ptediff_t (AT AEFR |4 NA N |4 N1 R 8 NA K |8 )N REER
@ long)

DTFOKE T, LROXDBEVAREETHO T WEE LIICDOWTHAT S

EEDBIT, FOXDBMEDERICHENLD, #0573 T 0FERED
BALET,

« X=2® Tong EDEID 2T |

s PR=2D TR 2 —DEDET] |

s pR—YD MEGRT - EAEDE] |
« [5 RX—=2® [Fortran I— RO L |

32 Evyh-E—RFEELFT 64 EVv - E—RTANAINTIEHE. 77U r—
TarOBMEICEET 2 —HOMEEZETT 5 DI D, -qwarn6d 7 a >

EERATHIENTEET., WITNOE—RTH, FES @I0BETOT—FE%

BE) MEELEREE. 32810 5 —0 &G 2% L X9,

64 Ev b - E— RTAT 4= AEM LS H2E0OREFHIDNTIE [Tod
[EVT - = FCORBORBILI EBIRL T X0,
(XL C/C++ TA>2/NA 55—+ 177 L >Z]1 OBEEH

& 2. o
& [vamed

& [T NNAIREB XN > I ROBEZEH]
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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

#£5 32 Evbh-ET—FRBLN 64 Ev - E—RICBITDEELDEHRR

vyRUYwr  |E'— | 16 HEE 10 %

ER N

LONG_MIN 32 E |2 0x80000000L —2,147,483,648

(signed long @ | v I

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

LONG_MAX (32 E [2-1 0x7FFFFFFFL +2,147 483,647

(signed long @ | v k

R ) 64 £ |21 Ox7FFFFFFFFFFFFFFFL |  +9,223,372,036,854,775.,807
v b

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

(unsigned long | k

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

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 <

ZENDHVET,
MOAERICEID Y TRD, BEEICIESIND EEIT long BENF —N—T0—F 24
Bl LR ZITOBERNH D KT,
o BRI F v A MICR o THRZAEL, RO BITAAHEIND 2 LD
£ %,
 long BZRITEABNIRTHEYICTO MY A ALINTNSE I L 2iERT 5.
« long NTA=F—%, TNMESNSBEBITEI> TZITANSLNEELDITT %,

long EHADEREDRIY HT
C BLWY C++ TlE, EEORGERNIIHRPRANCAE > TIThNE TN, £< D7
07 I LT 16 EERELIIY 74 v 7 ADBWERZ ROBWW] BHELT
EAL. 2 ORIBERICE-OT 32 Ev b« PATLATHESNDRAZBEA 5 1E

2 XL C/C++ WE{tBXOXTOVSI> 7 - HA R



ZRLET, TOLDMRKERMEIT 64 EVE - E—RTIE 64 Ew b Tong BT
PWEREIND T EMBNED, ZNTWOERERD L D B REE T, FHL R0
BINECBZEMBHDET,

e constant >= UINT_MAX

e constant < INT_MIN

e constant > INT_MAX
BERTOTHMLBWRIKEROHIZ N D0, ROERITIRLET,
6. long BHICEID G TENDERD, HRTOTHILZNER

long IZEID S TH5NDEE | FMi DA R2EYybh-E— |64 EVb:-E—FR
N

—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

T4 T ADRNVERTIE, BAGNVWENICARDZENHVET, TOHA.
sizeof HADERZZBICEID U THHERE, 70T T AOMDES BN
HTEMBEZONET, HlAE 32 Ev b E—RTIE, 3281 F7—0
4294967295 (UINT_MAX) D& 5 72%ifi% unsigned long &L TANI TS &, sizeof
T4 N1 hZ2RLET, 64 Ev b - E—RTIE ZORUCEMED signed long &
720, sizeof 1& 8 NA FERL KT, ERHEZBBICEREET &, FKEORMENE
ZDET,

ZDXOMEE T 5121, b7 4 w7 X L (long BOERDOHE) £7213 UL
(unsigned long B OERDEE) 2HHAL T, 707 T LADMDEHHMITBITZEI DY
TOROFIHEICEEEL 55 EEDONDERETXRTHRNICANTLET, LD
BITIX. 42949672950 DX S ITEMEICY 7 4 v 7 A Z&MH1TBH &, 281 T—13,

R Eyh-ET—RFEEILZ64 EVvE:ET—RT., ZOELZHIC unsigned int &
RFTHEIICRDET,

long EDEY k-7 b
long flEZEICEY b« T RLESHA. 32 Evh-E—RE 64 Ev b E—RT
RS RIZD T, OFE. BTFOI—R - 27 A2 hZ2#MALT long B
DEBTEY b - 2T haRITLEGGOMREZRLIZHDTT,

long 1=valuel<<l;

#7 long fEOEw |« =7 hOFER

wI oRYw s [Evb -7 MEORE
B R2EYR-E—FK |64 Evh-E—F
0x7FFFFFFFL INT_MAX OxFFFFFFFE 0x00000000FFFFFFFE
0x80000000L INT_MIN 0x00000000 0x0000000100000000
OxFFFFFFFFL | UINT_MAX OxFFFFFFFE 0x 1FFFFFFFE

W 1HE3REYh-E-—RBXON 64 Evb-E—FRDfEH 3



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,

ROD—ROWET 32 Ev b - E=RTIEAEHTTA., LFOXSICUEINE
—a—O
a=(char*) calloc(25);

calloc ICHT B TO RNy A TN2<TH, MCI—KN 64 Ev b+ E—RT
AN ENBEE, T2 T—I13BEEN int ZRITEMEL. LR ->T a
INESTUIDETSN., Z20%. [FEIESNET, calloc WATEY—HNTEID
BRoZe7 RLAIL, RENHEZICEICUDETSEN TS 2D, #EROBF v X
NIVIDETERND ZEIZTEEH L. ZOFITOREY) I EREIZ. calloc D
ORYATEEZEOANYY—+ T7A)) stdlib.h ZHAAD T ETT,

FREOX D BMEEERE T 572D, ROKXDITLET,

s RAH—ZRITEE 7O Ny 1 TLT %,

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

 RA Y —EBPAE L TURTHY T r—2a > Tl 32 Ev k- E-RT
H 64 Ev - E—RTH, long BFE/=13 unsigned Tong B ZEHT 5,

S8BT UESDYE
BERiE, 32 Evh-E—RTH 64 Ev - E—RTH, ROHEEIMNBEBGDE
INTVDAN—IZEDE TNEGDEINET, ~7ZL. 64 Ev FTIE Tong
BERAS =DV XBIMIEEGODENEDL D720, MERDORB B A >
N—DNEEHDEBEDLSAFEENH D, ZOHEIL. BERZOHODOMESD
BFIZHBENELCET,

B —F7213 long BESOERIT, 32 Ev - 77U r—2ak 64 E
ke 7TV r—2a THHATASIEIITEEE A, Tong BlE int BIZEILHT
DM HEIWEFRA D —% int BICH—N—L A THHAMRIT. MEEGHDEEE
HILHIEMTEET, @EIL ROEMBDDZRS TR TORERITDONT,

MEGDOE LY A AOKERRETHNDBENH D £,

TAHEEER (Ev b 70—V REGOEERZE) OMESHDEICONWTFHELL
. U R=20 15 3 8 F—yOMEGOE] ESRLTIEZI N,

4 XL C/C++ REbBXOATOVSI> 7 - HA R



Fortran J— FDREULH L

FEEICE DT TV r— a2, C & C++ & Fortran ZHHL T, BEWEIE
CHiL7Z0, vy z2HALEZOLTWET, TOXHRTY TUr—2 3 > TF
— DY A AL EZLEH T 554G, BRI T, Fortran 3 RTr5&0H C 4
A RTITOAMEETY, ROKIT. C BEWY C++ OBEZNITHET S
Fortran Oz, £— RHNITIRL7ZHDTT,

£8. C/IC++ & Fortran DFEZEDT—45HY

C/C++ DM Fortran DY

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

integer POINTER (8 /\-f )

el e

[ R—=>0 5 2 % XL C/C++ @ Fortran TOEHI |

¥ 1E3REYh-E-—RBXON 64 Evb-E—ROH §
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% 2 F XL C/C++ D Fortran TOD{ER

XL C/C++ %ffi> T FORTRAN TEMNNZEEKE., 21— —0D C BLL C++ 7
OIS LMNSMENNT ZENTEET, 2OV a TR FREOEBRANT

FORTRAN I— RZMUIHTEHOT OV T 2T EOEBEREEZ NS DNFHIL

TWET,

:

[ TR d %257 —4 ) |

BRX=2D PRI NERT—4 |

s PR=D TBIEIFOHL, BEONTA—F—5[ZJEL ] |

s P R=20 TEEGRT >4 —1 |

s PXRX=D Y2 7)) - T0%5 T A Fortran ZFFOHT C/C++J | 13, FORTRAN
YT —F 2P0 T ¢ 7OV I L0622 L THWET,

B 3175

[5 R—=2>® TFortran I — RDOFEOH L) |

ID

Fortran TEMNZREEEZITOHT C I—RFRBELN C++ I—REELEEIT. 2

NE5OEEICHND T ENKETT,

e ID ELTARXFZMMT D LTS, T 7%) 8T XL Fortran (34 ID
Z2INLFICLUETA, FORTRAN I 2 /81 =3B D4R 2 KN SCFITHT T
AT ALDICERETHIENTEET,

e ID LTCE ID OffifZ#IT5, XL Fortran @ ID TOAHEZLFEDRREIL
250! T,

e

1. Fortran 90 BELN 95 SFEEUETIZ, ID & 31 XFELFICTD2HRENH D F
F, Fortran 2003 fEHETIZ., ID 2 63 FELUFICTHSLERH D T,

HoT 55— 5
TieoTF—"7I)id. Cc/C+ BX Fortran THEAEE/Z T —F B O )IEZRL TWE

T, CIZHDINONDOT—FEZIE, Fortran MR R N20WHONH D F
T, SEEFOHELEZES 7OV I 072175 E21d. Zns &2 FblanwTt< 7z

S,

#9. C C++ BLY Fortran HDT—5 D%

C BXUY C++ 7—&H Fortran 7—4% %
bool (C++)_Bool (C) LOGICAL(1)

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

© Copyright IBM Corp. 1996, 2010 7



#9.C C++ BL Fortran DT —5 RDHI ()

C BLUY 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 /-3 COMPLEX(4)

double _Complex

COMPLEX*16 F7zlZ COMPLEX(8)

long double _Complex

COMPLEX*16 F7zl& COMPLEX(8)

REE AR F 72 13 AR TRA R
enumeration INTEGER*4
char[n] CHARACTER*n

AT NDOEFIRA > —, F721T type []

KICD ELEL (FRil)

B A~ADRA 25—

BIBUN T A—F —

5t (-qalign=packed D &)

=T P ARESY AT

XL C/C++ AN 77— 177 L >X]

E [-qldbl128. -qlongdouble]

& [qaigd

O BH L

XFEELVEET—Y

KD DEAET — B3, C/IC++ B X Fortran BHIRIERNH D EFT., LnrL., X

FTHBEIOEST RN BN T,

e C XFANITIE ¥ XFTRYSNTWET, Fortran NTIE, TXRTDX
FAEKERITI A IVFICIRESNEZEINH D ET, WD TH Fortran M
ARYTRIBENDIN—F ETEZICE. AN 2 UFBOES 22T
LIEFROBIBEEMMLUET., ZOEISEIT C ITHRMICES S NRTHIEAR
DEHFA, C I—Fid NULL B TXFZHEL TWERA, eI, £k
BESEEINEZESZ0ODOLEILENRHD £T,

o CIEEANTL A2 R Z2frEEAN (R CITHOBFI T L A > MIBEEDO A€ Y
— O —a>EhH5) THRELET, Fortran [FEFITL A > NZE2FIED
RIS E ICHB AL, (R CHINOESI L A > M3 EOA®Y — - O —2
a ELEDD) TRELET. PXR=T0FK101ZiF. [C ND AB][2] BE
Fortran N A(32) ICL > TEEINZ 2 Kot FDIRE HiE) DRI NTHE
KR
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£ 10. 2 XD NL—2

APL— -2z b C BEY Cr+ TLAV M ?ff;bg
SR ALO[0] AL
A[0][1] A2,1)
AT1IIO] AG.)
All][1] A(1,2)
AL21[0] AQ2)
P AL2I[1] AG2)

o —RENT, ZRITORINZDONT, I—HF=DRFNDOTL A2 hE AT —HIT
WARSNZNEFTY AT B E, TESE (row-major) TIXAuDFFEIZR S EH
IZZE L L. FIESE (column-major) T DIFEN S > EHEHICEILTH KD
BIBITIRDET,

VL., BLUNSIA—H—5|IEEL

BIEUT C/IC++ BXN Fortran DA IZH L TH—IZ7 B M 1 A n7zidnidzs
D EH A,

C Tl 774V KFT, IXRTOBEGBIEKIIMEICLDZITELTHD., FUOHEIN
REIIEIEEINMEOIE— 22T £9, Fortran TiX, 774 )V KT,
FIEIISIRICE B ZITEL THD ., MO S NZERIIGIEESINEOT RL A
Z2I T £9, Fortran VAL fAAABIE, F/zld VALUE @2 > THEIZ
KBZFELZEZTHIENTEET, dBllicDONWTIX. XL Fortran 5> —2 -
77 L2 Z2ZRLTEIN,

ZRICKDEOH U (Fortran D) OELHII/INTA—5—DF7 RLANL A
—ANTEINET, ZRICK>TNTA—F—Z2ETHEG, I —H—/ Fortran T
EONZTOT I LEFOHT. C £/213 C++ BAKEE L, TXRTOFEIIR
A2 —, 3T RLVABERTZEZREDAN I —TRrRITFNIRD XA,

B¥ARA 5 —

BERA 7 —1d. TOMEPEEDT RLATHDT—FHTI, Fortran Tl
EXTERNAL A7 — KA > MAIZEN DGR A1 >4 —T7, KR4
=3, PP LD =4 v b, FERXOEFKOLSIC, A>FFZANTHR
—hFEINTVET,

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

DIFoFNZ, Bis-SBTEMMETOT T LBLAN, EOLSIHEEGINT 1
OOTOT T LADMERINSMHHL TWET, /2, 5IEL TR T—%
RAEEINT A= —IN, C/C++ BX Fortran 7)) —F D HTZIFEL IND
ZEETELEY,

#include <stdio.h>

extern double add(int *, double [], int *, double []);

double arl[4]={1.0, 2.0, 3.0, 4.0};

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



double ar2[4]={5.0, 6.0, 7.0, 8.0};

main()

{
int x, y;
double z;

X
y

3;
3;

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

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

PAUFIE Fortran Y7 ) —F > T,

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++: mELBLATOVSI 7 - HAR



£ 3 E F-InfESDYE

XL C/C++ T, fH% DEL, LEERD A N—, EGHKREEK, BLOaZ2 /X1
BAE2EROEL NN TT—INEGOREZEET SOOI EIERANZALE
AELTVWET., 22577y b 75 —LAMT, $5WE 32 Ev b - E—RE 64
Ev bk E—RFROBTTY U r—> 3 >OBMEITS BRI TNTNORETH
ATEHMBEBEDEDOREDENEERL T, T OWIEL/NT +—< > ADIK
TZEBH<SEIDITLTLSZI WV, FiIARY MIVEIOEE IR ES O EENDH
D, ZHUED TWRRWERS R EETL2ZENHVET, DFED, XIT M
1316 NA REFICHE > THNEGDLETHIHLENH D ET, £L <. TAltiVec
Technology Programming Interface Manual) ZZHL T 7230,

HREBRINY TA T aa2EET S 212Xk, MBEEDLDEE—RZ2H-
T A2NNAIVENL (FZZa 2 A IIVBEALOY T a) OF—FDT T
T 74N N TCHEEDODEERETLHIENTEET,

MBEDOEICHATRENA MUERFEHRICIEET S 2 EICLD., MEADEEAT
ST, A2NAINVBEMNNOREDEREZIZT—YROMESORERTT D
TEMTEET,

[TREESEODEE—ROEMI |TIE. &E TS5y 7+ —LBIOT RLy 27 -
EFINTOITNCOT—FIHTET 74 hOMBEEDEE—R, T74)V b
BREEEELIEZOF—N—FA RTB7=DIMHD T ENAJRERT T T a & r
T, T LU THHMAR, E6K, BLUOEY - 74—V ROMEGDEE—NR
OHANZ EITDWTHBAL XTI,

[5X=20 ThEGOEEMTOEME] [T, HEDEKES DI BEAR
B> TWAMNBEGDODEE—RZ2A—N—F1 RT5DD, V—A + I—RHNT
HERRERSOEET. 777, BLXUOBHIIOWTHHLET, 51, O
SNV - O ATHEADEE— R EEHMiFOEIIEN 2 ke T 2 BTS2 4t
LTWET,

(XL C/C++ A2/ F— 1) 77 L >Z] OBHEH

& [qaitived
BE A 1

E [AltiVec Technology Programming Interface Manual (http://www.freescale.com/|
[files/32bit/doc/ref_manual/ALTIVECPIM.pdf 75 A T 0] HE)|

HUESHEE—

Ko{ER

XL C/C++ MY R—FFT2ELDT—FENI, Iy b Tx—LEEDT 75V b
MEAEDEE— RIS T, N1 MERICH-> TNESEDESINET, Linux T
2. 774 hOMEGHDEE— RIZ linuxppe T,

I—Y =T FRONWTNODEMAZFHL T, T 74 FOMNEGDODEE—R%E
BEHTLHZENTEET,

© Copyright IBM Corp. 1996, 2010 11


http://www.freescale.com/files/32bit/doc/ref_manual/ALTIVECPIM.pdf
http://www.freescale.com/files/32bit/doc/ref_manual/ALTIVECPIM.pdf

AN - TOBAT, B—FA2RERT 7 AIVNOTXRTOERDIMEGDE

E—FERET D,

COHERMMT B0, T 281 IUREIC, PICD Z R ENTW
LZ0TNN 1 DOYTH T a &kD -qalign A2/ F— - F T3
CEEELET,

V=R +A—FDEIZ2a HNT, INTOEBOMEGDEE—FEZRET 5.
ZOHEEMHT B7201iE, V—Z -« 77 1IVINT, icUZbhah
TWBHYT7F 7 ard 1 DZEFFD #pragma align £7-13 #pragma
options align 7« L' V574 JEEELET. &T 4L IVT4 T HOT
AV T 4 TRHBET HE T, £FINAIVERIOKDDET, TOT
A LT 4 TUBROTRTOERTHEIBMEGDEE—RELBEL £,

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

K11 WEAEDEORE (EIZ/NT R TRIND)

friE 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—F) |4 4 1
long int, unsigned long int (64 Ev b + E—F) |8 8 1
long long 8 8 1
float 4 4 1
double 8 8 1
long double 8 8 1
long double with -qldbl128 16 16 1
pointer 32 Ew k- E—FK) 4 4 1
pointer (64 Ew ~ « E—F) 8 8 1
vector types 16 16 1

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 Ny VHEEERNONY BVE, ZOMERMEESDEDZDITEMD
Wiz LIBWRDIEL <AEGDE S NRWAlREERH 0 X7,

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



[TEGROMBEGDE] [Cld. £ERRAEOMESDEOBMAEHAL T, Lok
VAT OEFZB/ELTHET, [4X=2D TEY K - T4 =)L ROMER]
[t ]Tid. ToMmoBAlE, By k- 70—V ROMEAEMBEEDEICHET 5%
BHEECOWTHIIL, Ev b - Ny BEabEofizRLET.,

(XL C/C++ T2/ F— 1) 77 L >Z] OBHEH

& Fatizn]

E [-q1dbl128. -glongdouble|

E fpragma options|

SSHDOUESDLYE
R0 1| (I A—20 [NEEGHEE—FOBL ) K&EENZT—F
o AN T—EME . WS, SR, T A7 EQREBKRD A > N— DI
AENET, FRORUNSEAERER. TRbBMER. JAK, £2137 520
SRICHUTEBSNET (BT BEEE LW,
- TRTOMBEEDEE— KT, £AKOY A X 1F. TOMBEEDHEOFHLD S
5. BAKRDTRTDAN—2UETLHILDOTEDHRNDER LIRS,

. ZEOEEKITHA X 0 N1 RBED S TENTNDS,

. EOEAEKITTA X 1 N1 RBED U TENTND, BIF—F « A
ON—E, MEASDE., FRIEESKROY 1 RIZidmbsanwZ EiciEL T
230, LENS T, B—0¥T—4 « AN—DIEGOEEREITY 5
231X 1 N1 M2k ET,

s IRTOMEESOEE—RT, EEGRDMEGSODEIL. TOVNTINNDA 2 )N—
DEROMESGOEEEE LW, Ny IMEGHOEET— R2H4 & LT, natural
MEEODENFOEGEOMNEBEODELD/NIWVWA U N—DEEIL. ZZ2DO)N1
THOIAENET,

e MEGODEINIELSKIIXANTEZZIENTE, XA MINHLZ DESEKRIZ
HWHTEAMESOEHANT, XA NSINEZEEROESRFICAERNCZ>TNWS
MEGHOEE—RICL>THRES,

1

. Citr T2NA 5—IF, HAY 5 AE IR EED 7 5 AITH L
T BT 4=V REBERTHZENDHDET, INSHOBOA TP/ b
IF, EBEERICHTEEOS Y B TIZHEI L WAl N H D 77,

o EAEKDMBEHLEIL., TXRTOIAVNSAINVEMTREICITE S TWARENH D
F9, HlzIX. EEROESHAY Y — - T LILIZHD, TOAYY— - Ty
A)E 2 DOREA DI INAIVENICA > 7)— RT DG, Wiz /81 )b
B CRICMEGDEE—RZ2RLET,

Ev bk 74—V REGDESGHROMEGDERINICONTIE, [4RXR=20D TE Y|
[N 74— ROMESGDE] ESZRLTIZI N,

[.
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Evhbk-714—ILFOMNEEDE
Ew bk 740—)VRIE _Bool (C). bool (C++). char. signed char, unsigned
char. short. unsigned short. int. unsigned int. long. unsigned long. 1long
Tong. F7z13 unsigned long long OF—F B ELTEETHIENTEET, E
v T4 =)V ROMEGORIL. TOHEAY AT )1 - E—R 32 Ev
M 64 Ev b)) ITHKFEL XTI,

Evh- 74—V ROESIL. Z0ORAIA TOESEMBAD LT TS
Ft A, PEE—RTIE. Ev k- 70—V RIZHLT sizeof METEMEATS
TEMTEEXET, Evbh 74—V RED sizeof EETIIWICEAY 1 TOY A
TERLET,

Eyh-T74—VROEZIZ. TORAY L TOESEZBATOHNENE
BAM, BODOE Y MET 4 —)L ROBDABICHERE XN, EIZERICIIRE SN
i‘ﬁ/l/o

772U, Ev b s 70— IV REEOESKROMESHOERANI. AR MESDE
T—RICKoTEADET, ZOHANTDODNTIE, AT THHALET,

Linux PowerPC® fiiE@ &bt nDRE|

s EvbheT4—=VRIE Evbh 74—V R-a2FF—n5EDLTENE
T, Z0ATF—0HA X, BEESNZEY b« T4 =V RO K> Tk
EINET, #HlzEX, char Ev b 74—V RIZ 8 Ev k27 F—2 A
L.int Evbh-T70—=I)VRE 2 Evh-arryFr—2FHdsL0nokLD
WhDEST, 2277 —F, TOEY - T4 —I)VREZNBTEL THORES
WXz ERA, Evh s 74—V REEEOI T —HITHEL TH
HIdaZ L3 TEER A,

e A FF—IF. FOIALTFF—OBMOHRER FTHEAINZHDELT. £E
HENTHNEEODEEINET., Ev b 70—V RIE. 2T F— 0BRSS5 E
DY TENDEIEFED FH A,

s EX 0 DEY N s T4 —ILRNEEGHEROBRIIDA U N—THIHHE1L. TOHES
HKOMBEORIZHEEZE 25 L1378, RKOT—4 + ACN—=TF—=NN—F
wITINET, EX 0 DEY bk « 74—V RBPEBKEOERIID A 2 IN—"Tix\1if
Bld, TOREESHICE > THRELZROMEGORERE THOIAAZITVE
TN, TOEGEROMEGOEICIZEZEZ5 2 EH A,

o ZHEIDIBVEY K« T4 =)L RIE, EEEROMEGORICIIHELZLIFLEE
}UO

Evb-NysfESHEDHRA

c Ev kT4 RIE 1 N FTHEGDEIN, 774N FTEEY R T4
—I)V REOHDAARIZ LT/ 7 INET,

s EZT 0 DEY M- T4V RBHBE, ROAI)N—IF, RONA MEFRNSHH
BLET, B0 DEY R« T4 —JVRWNTTIZNA MEFRITHLHELEIT. KD
AUN—IEZDERANGHBLET. Ev b 70—V RIH<IEEY b - T4
=V R« AN=1F, RONA RERICMMEGDELET,

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



Evb-NysfiESabEns

#pragma options align=bit_packed

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

pragma options align=reset

ADYALZXIETNAKTT, A DNESDEIZ 1 N FTT., ADLAT7T NI
KRDEDIZIZDET,

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

ESDEEHFOERE

XL C/C++ T FR/z, fLEGOEEMTZEMEL XY, XD -L 5
DLV, TG OEBERO L NVOMESGDOEZ S SITHA< I hOo—
IWLUTEGFTTLHIENTESLDITARDET, RESNIEMTITITROBONDH
D i—a—o

#pragma pack(...)

BT TV —ar,

T4 LI T4 TOBERICHRS EGROEE (@EFEL ).

PR, BEHAMROEEGERDAN—ITHL T, RROMEGHOEE L TRED/NA
FMERELEXT. £/ 1 DOEY b T =)V R TF—ERED
OAF5ZEZHELET, BRI NIZEEEROEINAE S D EHEO K
WAL TWET,

AN,
-gpack_semantic=ibm NEZNRGEIL (XL C/C++ TWET 74V M), 1. 2,
4. 8. 16. nopack. pop. BIUEDFHINTT ., ZEO/NENZFHRT S &
121X, nopack E[F—DHERENYH D £J . -qpack_semantic=gnu 7\F %7315
Bl (gxle BED gxle++ 1—T 1 U T4 —2fFHTHEHEICIET 74V
). [push,]1. [push,]2. [push,]4. [push,]8. [push,]16. pop. B X UNZEDHE
MTY,

__attribute__((aligned(n)))

%38 F-yomEsbE 15




By TV r—a,
1 DOEHBMEEL TH—OESK (2R EL0). TabbiER, LA
R, 2BV T ATHEHINET, FRITEGERDOMEL DA 2 N—ITiH#EH S
NE9d, '1 20 BEHEELT, TOMELTEEINTWETXRTOE
BIRICGERINET, 2 ZIN typedef ESITEAINZLEIT. TOR
DIXRTOA A P AIEHAENET,

R, FBEINER (BEEZITEER]) OF/NOMEGDEMEE L TREDN
A MZERELET. —RWITBRINLELDROENRAESDEMEOEM
WHEHLTWET,

A7,
nld, 2 DIEOXREE., £/4IE NIL THhsZ ENHZHE, NIL 13,
__attribute_ ((aligned())) F721d _attribute ((aligned)) &L &
ERRETY . ZHUIRKDO AT LAMIEGODEZEEL/ZIEER—TT
(TRTD UNIX® 7Fv 87+ —ALT 16 N1 M),

__attribute__((packed))

By TV r—a,

1 DOEEBEMEE LU THMABEER., £LI3ESGEROELZ DA )N— T72b
HRGEAR, AR TR ACEAEINET, 1 DoRIEREL
T, TORMELTESEINTVNEIITXRTOEGEDTRTDO A 2 )N—ITiHEH
INEI,

R J_TR‘éi’L AR (B, #E]) ORRMEGDOEMEZ, BHMRTHSA]
BRREOR/NMIEGOEM, I72D56 1 N1 FOEKE 1 Ev hOEY
F°74~WFK%%L§?O

__align(n)

. FHEONA MICHEHT 2, ZRERZIIEEROE/NOMEEDBEZR
LiT FIOEBIHEHIN TS AN —RBREBEZREMICHERS
F9, BRINEZZEOENBMEASODEEOEMERL TWET,
By TV r—a,
LEKRDELZ DA N—TIIR<. BEERTHRWED ., Bl (X2
1Tl 28, FRI3eRRESRICERL £,

AN,
n &, ED 2 ORZIHTRITNITIRD EH A, XL C/C++ TIEI—HT—N
VAT LADIRKIEEZBADMEEIEETHIEHTEET,

s HEDIA I TRYSNLZAEY X NN TEMTFNES OLEHICENNTNDY,
H. TNRESHNOITXRTOEKIGEHA INE T, AT, TOERATOZE
BOMRTHEHEINET,

e struct OESHNOETFOEE HIZX> TIFROERICHEMA T 5 Z EVA]EE
HO., LEN>TEDHD §XRT O ALY AIEHAINET ., 232D
BOE—A A D ADKIHEAINDZEHH D ET, FMICONTIE, XL
C/C++ > =2 U777 L > OREEESRL T ZI N,

16 XL c/C++ mElbBLATO S0 - HAR



MEGOEOEMTZFEHTHBICE. BifiFET— REOMEER. BIOERK
DEF RO EERNEMIC/RDEENH 0 ET, BEOE7 I a > Tid. Fid
DEFDOENI DWW T ESOEEMTOELIEN T A BRI > OMEZFHAL T
EJCIN
o LHIK (SR, AR, FRE37 T 2) DAN—, BX typedef A7 —
A2 N THERSNZI—Y—EEOM L E 250, BMAREZIIA T2
o EHREE &R, FHEK. £330 T 2)
(XL C/C++ T>2/NAT— - U757 L >X] OBHEEH

& Foragma pact]

E [-qpack_semantic|
XL ¢/C++ Z>20—2 - U7 7L > X OBIEEH

& laligned #YjEME (IBM 55K

B pocked W (BM T

B i wEmHT v

B mEE v
B fioncd Z0EE Y TE)

B paced 7R @M )

ANS—ZEHDOMESHOLEBERETSHSA K51
PUF DA TIE. non-embedded (A% > R7TO2) AN T—EBLY embedded A
HI— HEEERDAN—ELTESINTWSEE) OliH O EG DB EMT D
GFHEERIEELT, Thy Ty - 77Oo—F) T @ESOE] ITOWTHRE
LET,

AHOMEGOE = maximm(GIAHOWEGDE,. £ INMESDEHE)

ZZ T, BRARBOMESDHE = maximummaximum(fIE &t U7B @ E,
__align fEETOfH), minimum(ZONE S DY, packed BUBMEAA))

LT AHEINMESDEE = maximm(IB&HE L2 OEMEME. packed
EEDJEMEE)

BMOMEGOEIX, EENESINLEE, FREIMMVESOEEN typedef XD
BICHEH I NZHEICR T3, BEADR HofEEDE E—F T,

I5IEIML T, AABEEIZDOWT, #pragma pack 74 L7 T4 TIZE>TE
HEINDZENHA5LEFIUTORANEH SNET,

EHOMEGDE = minimum(#pragma pack {H. maximum( A2 E DN EED
o, ZHEINAEEDEE))

F
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f#: b, FUEBEOMEES JOELEEOW G 1 DOESIRES NS
&, 2 ZBHORMEIERINEXT,

£ UEHDNUERDEERETHIHLAERSL
DUTFORARIZEARLE., TabbiEgR, KRR BXUOY I ADMEGDOEIC
DNWTIREL T,

ERDOMESDOE = maximm(ARIAHOMEGDOE, BHEINMESDEHE)
. A%

D BIDMESHYE = maximum@maximum(fIEESHE U7z BE M,
gn FEEFODOME). minimum(ESAEDMES DT, packed BIEMEH))

TUL T ZHEIN/MEEDEHE = maximm(fIBEEHOHE LICEROEMEE. packed
ERDEEAE)

LT EARBIES = maximum (T RTD A N—DEGDH)

f#: b, FUEEOMEES JOEREEOW G 1 DOESIHRES NS
&, 2 ZHORBMEIEREINET,

18 XL c/c++: kB LATO S0 - HAR



£ 4 E FHMEEEOLE

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

s [TEIHINESE T4 —< v R

[ EimAEE QU] |

R0 X=20 TiE#7s IEEE RO DI /51 IV |
R0 RX—=2 @ TFE/NGER DT D BAH EILDOULH |
2 "= 0 TiEs /N BB DULHL) |

FHNEETA—Y b

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

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

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

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

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

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

& [-qldbl128. -qlongdouble]

FINEEREDONE

A2 T7—=13FT 74V 8T, a+b*c DX D75 2 #EFE/NSKD, B—D IEEE
754 JEHBOFMEGFZERLET, 2T 2 GHL0D 1| MaEEHTH S
ZEN 1 DOBHTY, FREMEOMOEEIIIINDONBRNI EE, XDEWE
EOMRRNESNDREENHHNSTT, Ll BENEBo/HER. o
RETIEERSTHENMEOND ZEITRDRENRH D, xry-xty NEOITRS
BWEENHODET, ZOMEZRT D729, -qfloat=nomaf + 7' a3 > ZfHHL T
FEIEMTOERZMNILET 2 ZENTEET,

(XL C/C++ T>2/NAF— - U757 L>X] OBHEEH

B [ofical
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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

BIEZRITWET,

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

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

o T FFIITOT I L A—RIZTTFILERX NaN fl (NaNS) W& FHTW
AL, -qfloat=nans F 7> 3 > EMFHLET., (7 FIV AKX NaN (13EkIE
NaN EI3RAR0FET, 7OV I ALFRET—FITHRWIZO—T 4 27T 5D,
¥7213 -qinitauto I /51 T— - AT T a L EMoTENS BERT H2LEND
D i—d_o )

+ 203, -04. /21 -05 ZH->TALNAINTIEAE, TORICA T3>
-gstrict ZHAIALTLZI N,

B 7 it

W7 X—=> 0 Tkt |

(XL C/C++ A>/X1F— - U777 L >X] OBMEEHR

B [ofioal
B [Geic]
B Grand

FENNBAEROIRY BH ENDH DN

aANA5—13F 74 R T ERART Y RICHEET 2Ky 0EEzD0a >

NSANEORERTEEMAE T, ZOUMIT. EEIRVEALIREINET, &E

fb. E£7213 -qnostrict &7 a > EESHEIT, BINOIT D EADHERNFHEET S

AIREMEMN D D £ 9. T 2 /XA IVREOTF B NESHRE T 0 BA M THO IR RIT.

WHIIETRICHESNZHO LR UKETTN, UTFTOHGIIRLDET,

o AXNAINEFOADE— RNETHOIDE—RERRDEEZ, TTHIVRT
W, A DHAEBREDIEWVEANDIDTTA, 707 T ANETHRICRZ> /-
HERERTH72DICHOE—RELETIHAEIT. LFOWTNMOEREETS
TLZ3 W,

- WY .y AT a EEALT ATIIVEEOIDE— REETROE—
RE-HTHEIICEHLTLES N, FMaBREpRIcOVWTIE. 1LY
[=>o Ta SV EEFREOIDE— ROy F 71 [EBRLTLZS
W,

— -gfloat=nofold 47> a>afioTaA /XA THIEIZLD, FTOEHZEHN
JJ:L/i—a—O

20 XL C/C++ BEbBEOTOYSI2 7 - AR



o atb¥c DEIRBRITDONTIZ. T2/ VIRFIZER B & 72 V32T I G-I 2 77 00
F9, ETROFEIMEMFIIFHOILDZEZBHLZNIZENND ST, b
13 a IWMASNSRNITAD SNDEGENDH D70, FEITRICESNEREITR
RAHAREMND D ET, BB REZBIT ST TROESL SNDOEBRIEETTN
i—g‘o
— -gfloat=nomaf + 7> a > &ZMEHLTIAL/NAINTEHIEITLD., EBMEHS

OERZEMIELET,
— -gfloat=nofold 4 7' a>&ZFoTaA2/XAIVTHIEIZLD, FroEHZEHN
‘”:L/i—a—o

o BRAEIIIIEE /213 NaN #ERICRDET, =& A, qfittrap &7 a>Ta /N
AL TH, TN IV D BAIHINOETRR N 2T L EWET,
DX D BN D &8 T BT, -gfloat=nofold F+ 7' 3 > #[H L TH D EH
kU £ 9,

B L5

2 XR—=2 D TiFg/ N FIIE DULEE |

(XL C/C++ A>/51F— - U777 L 2>X] OBHEEHR

B Fofical
& [Goic]
& iy

AVNRAIVEBERTROADE—FDTYF I
T2 AV EETRHCHEAE NS T 7 4 )L FOADE— Rid, mbiTWENDL
DTY, 707 TLINEFRHCIDE—RZ2EHET 5 &, FEV/NURETRIZO >N
AR/ O NSEREDLUEDHENHD £T. LLFOHNT ZFHBL 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. / 3.5 /* 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 */

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

5% 4 = FE/MuiERoLs 21



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

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

return 0;

}

FTIHIVE «F T a>TarMILTHE, 20— RIZLLFOFEREZRL F
3—0

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 FHFHOEIREIZIOE— P2 TERITHLD] TT->725DT, 3281 )VRRIT T
EEAMD ) ZFHL T ERIOFHHE EIFD LR > TWET, FEVNIUAGE
B A IV 0 EAZIIET 572D -qfloat=nofold #+ 7' = > & L7z
WIBEIX, sy NS T— AT alEk TSI EETROILDE—R
BT BYTH T a M ETHINT S L E B LET. LROHIT. yp
(round-to-infinity) ZfEFH L7223 > /XA IV OFHEKERIT. RIIOFHETUTDLSIT
o TNWET,

1/3 with compile-time rounding = 0.33333333333333337

—ENT, ALDE— R % +infinity £7213 -infinity ICEH T 585813, -qfloat=rrm
FT7a ebHTLEIEEBEIDLET,
(XL C/C++ >N F— 177 L >X] OBHEH

B [oficad
B

FENNE SIS DML
T 74N T, YOICL sk BEXICKDRE A—N—T0—, 724 —
7 0—72 EOTRsEEL, EITRICIIEEINET, 2720, qfittrap F T3
CEMHTLE, ZOLDIBRY A TORNERETHIENTEET, 51T,
UhtR—h - O—RZ27O7ITALIEBMTSE, FINARREELTHTOT I LD
FrZ2fd T FSDRR E 7R RO REBIETH I ENTEET,

LU, EEE0RH/NUSEIREIZ. a2 A IVRRTHT D BAN I NS O E

THoD, ETRHCHET LMD 2HMIECER . qfittrap 7> 3

I FETREOFRE/NISRFINE TR TR Ty T TELHELDITTBIC

IZ. -qfloat=nofold # 7> a > &MHLT. I/ IIKDHT D EHETXTHIET
5T EEMFELTIESI N,

(XL C/C++ >N 55— 17 7L > OBMIER
B [oficad
B i
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$F£5FEC++ AVAMS VY —DEHR

> Cr+0x

C++0x LARTIX. RIUZ JADER I AT 75 —I2B 3 2Lmoe)ilikz, ERE
TERAFARER A KT 1 EFTICERSE L2 ENTEXEATLL, ZoOMER. M
TORDBHEANEHETHRT 5 EMTEXT,

BV AT 5 —DOHiR:
FEIANT VY —HRERMERT 5 &, Eowiiits 1 Doa Ak
TOH—ICEPIRBIENTESD, 7075 LAOaHEB I ORSEA]
BEMEZEODZENTEEXT, BEIARNIIZY—IE, TP T
FANDI—R « YA LERET A XZ2/NI<TLHDITHELE 9, 7B/l
ONWTIR [ TREI AN TV — (C++0x) DI [ESIRL T EI W,

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

& [qfangivi

FEEARAPMSO 49— (C++0x) DfEH

H: C++0x 1&, HLWN=2a > D C+ JOVITI T EEERETT, ZHUER
7 NOEMETHD, £FLE2RNERITEHASNZHDTIEIH D £ . C++0x D
4>7UX>?~>5>M R 7 h®D C++0x BEHED IBM ICK B ERICHEDNT
B0, WK, PERLUICEEINSGENHDET, IBM Tld. BRETOU Y —XA
&@E?ﬁ‘l‘i’&n’:ﬁh@’ét&)@nﬁﬁ I, BicfioTwER A, LS T, C++0x
IR MOS0 - A =T AL L TIFRALRNTLZS
W

WX bld, ZEI AN 05— &E5—Fy b O FZ 75— 3oa> R
N5 —ERUCA YTz —A&RLET, XL C/C++ Z25—2 - U7
FL>ZX) O RBEIANTIH— (C++0xll 2BBL T ZI 0N,

ZEAC ATV —HEREZENT 225G, UTOREZZEEL TILZI W,

o (RAFLE, EEEREEE, 752 - A2N—, BB ABI FREYHEH
Y=y kDA NI VY=L THIHEE NS LD, #—F v h-ar
AL EH—- 4/7UX/T~V§/%HU&LT<t§mO

s BEAANT YRR AO—S NN LTI, =Ty b a2
NI H =B THERINZATP 2V N ET, TARNI Y — A2 TU R
>T—ar ERNHTIEICXIORELTLES W, AT I — AT
DA TF—=arid, TNDNEEY T4 T2V NOTA KTV H—Z2IFOHT

HITIPEONHENDHERND D T, BT, KEREY SANY—4y k- O3>
ARNTOH—IZL > TERSNDBE, TAN TV — A>T UAT— 3
NIFDORIEIRIE T T ADT AN TV H—2 MO THENH D ET,

s ATz NERMEOA A NI VY —THIHMET B L E, BXUOEDL D7

b2 EfFT 5707 I LEKTT5HEEIT, WYNTHEREWFEZITWETD,
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ZOBNZIE. ROV —A « Ty AIMEENTNWET,
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o Bk~ 0 h¥ A 7 stackops.h (BdE T > 7L —hTlIHDEHA)
o TIUTKIET HEIEA > TV AF—a> - 77 A)b: stackops.cpp
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Z OFITIE,

¢« EESLDY—Z - Ty AINIZH, TTL—RNEF 7 7 1)V stack.h DAAE
nNTnxEd,

c EE5DYV—A - Ty AIIZH, BT O RY A1 T stackops.h DHHAAENT
WET,

s TUTL—REEZ7 7K. 70T T LN -qnotempine T > /S )L INT
WBEHEIE, 77— A 2>TURAT—Ta - TyA)b stack.c DA
AENTWET,

T 77— BRNEE 7 74 )b: stack.h

-qtempinc 1CX > T stack.h OF > T L — DA > AH > ZAAEREEHRT 51213,

DARDAT TS BEINH D ET,

1. ROBID, JeHEN template <class Item, int size> THAE S 2 DOTF 7L
—h ATV AT—2a EREROML, .c £EIF .t 77 AIVITHEA
LET,

2. stack.h 77 A IVIT #ifndef _TEMPINC _ ZFHAAAET,

H: 2Oy — - T771)UE. -qtempine TIA>/)STIVL., JLEAAY X
ERIFRELER AL, 2T T 7L —b « O— R -gtempine FIZHRK S
NTNRNEDTT,

AR OBNTIEEIZ 2 NNA N ZITWETA, BEROA > XY > A EROEHIC
-qtempine ZffH L £H A,

#ifndef STACK_H
#define STACK_H

template <class Item, int size> class Stack {

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

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() {
if (top <= 0) throw size;
Item item = stack[--top];
return(item);

}
#endif

LURIZ, -qtempine TIEHIZO 2 NA I EINDLOBIEINLHERL ET,

#ifndef STACK H
#define STACK H
#ifndef _ TEMPINC _

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

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() {
if (top <= 0) throw size;
Item item = stack[--top];
return(item);

}

#endif
BA¥ES 7 7 1 )l: stackops.h

DNy F— -+ 77423, add o 7O Ry A IREENTWET, 2D
O k%A1 713, stackadd.cpp BEX stackops.cpp THHAINET,

#ifndef STACKOPS_H

#define STACKOPS_H

#include "stack.h"

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

#endif
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#include "stack.h"
#include "stackops.h"

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

1
AL FTATS A - 7 74)b: stackadd.cpp
DT 74T, Stack 77 EWERESNET,

#include <iostream>
#include "stack.h"
#include "stackops.h"

main() {
Stack<int, 50> s; // create a stack of ints
int 1eft=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 << " js: " << sum << endl;

return(0);

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

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

Be R=2D TS5 TS5V —NOBKA T2 =7 NOFIHIE (C+HJ | TIiE. #EIE
PMEFHLT, C++ 77T —2a ICEEN2EBEOT7 7y AINDF TP M)
HMEDNEFF 2 HIES 2 HIEICDWTHAL £,

e e S

[TSAT7S50—DaqILE) 7|

Bo XR=2D T514 757 —NOEHNA TP 7 NO#IHE (C++)J |

SATSY—DAYINAIVEY D

FRISA TSV —DaryNRSLIb
B4 75U =202 NIV BHITIEROESICLET,
1. &Y—A Ty ANEANAIVLT, U I EFEBWAT S - 77 A
WZEAERRT %, RIZHIZRL KT,
xlc -c bar.c example.c

2. ar AN RZEEFTLT, ERESNEA T2V b TrA)V&e, T—hA1T - F
AT IU— - Ty AIVTEBMT 5, RiZHlZRLET,

ar -rv libfoo.a bar.o example.o
HASATSU—DaAYNRALI

HHIA TV —2a2 81T 51213

1. V=A Ty ANZEINAIILT, UL ZEREZRWT T2~ 771
EERLET, AT 75— 1 IILDOBEL. -qpic T2 /81 TF— -
F7alblHINASZEITERL T EI N, RIHZERLET,
x1c -gpic -c foo.c

2. -qmkshrobj I /81 J— - X7 a EFRL., ERSnizA T N7
7AINMERAFT T2y FEERL £, RiTHIERLET.

x1c -gmkshrobj -o Tibfoo.so foo.o
(XL C/C++ J>/N1F— U7 7L >X] OBEEH

B [
B [ymishron]
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SATSV—-¢ET7TVr—arénV Y
W51 75U —F @A T T T =&AL > T O T A 2T B,
FMCaY> R AR/ MMT 52 EnTEET, KIhERLET,

x1c -0 myprogram main.c -Ldirectory [-Rdirectory] -1foo
Z Z°T. directory 13, 1T IV —NEENST 4 LI MU —D/)XATT,

A AT a EFALTC L AT ar GEFHIA T —-0HET R AT 3
b)) THRELEZT A L2 RU—KNT libfoo.so ZMET2LDY U h—ITHRL
EI0, A OMSRNnE, U > H—Id Tibfoo.a ZMELET., ZOfD
=Y AT ar (TIAIVNOMEERERET LA T a L ind) IZDOWTIE
FRL—=F 4 27« AT L Wd DERESRLTLZE N,

XL ¢/C++ A2/N1Z— - U7 7L 2R OB

@
@
B
H£ESATSU—RDY Y
EDa—INET T r—2a iy 950 LN AT T —FLEY
TR, FORNHKERRZIER T A2 ENTEET, RICHZRLET,

x1c -gmkshrobj -o mylib.so myfile.o -Ldirectory -Rdirectory -1foo
(XL C/C++ J>/N1Z— 77 L > OBHEHR

B [ymishron]
B
B

SAL7S5V—ADENA T 0 FOWEE (C++)

C++ SHEEFEIT. C++ 7OV T LD main B EERITT DI, TDOTOT T AT
HARENZTRTOT 7 AINME, AVA NI —2FHEDOITRTOL TP
RNEUNCHER S ND XD ITHRELET ., SEERIL. 77 1IIVNOINSEDAT
P FOWEHLIER (ZHUE. TOF TP MR EESINLZIEFITHENET) &
RELEITN, BT 7T T I —MOA T2 s NOHHLIETF I3
FELERAL, 7OV TLNDIEIERT 7 AN TA T T —TES SN
720 FOWMLIEF 2R ET S EHTEET,

FT Vs N OREILIEF R ET 21013, 4T Y17 MR B B S
ZEIVMTET, 771N 2ke, 77 OVAOA TP 7 N OBEIENZEET
ZEHANZALIZONTIE, PBIR=20 (T2 bADOEIEIEN OED L)
[CIJCiiBIL £9. BROTY 2—IVHITH T2 s b OYIHHLIERF Z i T %
AHZZLZONWTIE, BIR=—ZC0D (5T 7 ) —MDA TP 17 FHBIEDIE

[ feamiL £
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I3 L 15
[T T2l EAOERIERDOED 2T |
BoR=>D TS5 TS5V —MoAT2 =7 NIHHEDNER |

FTOx0 PADEEIERIOEIY HT
B—I4 75 —HNOF Tl hBXOT7 v IVIZIZ, BRIBMESZE D YT
HZEMTEET, 7227 ME. ZOEENEMITHE > TEITFRRICHI b TN E
T, 2L, EDa—)OO— RAEENRRERD, ATz NRRBL TSy N7
+—LETHHbE NS 2D, BREEMZEDS TSNS L)L, KROLDIT.
TIy R T =LK TEVNET,

7 7 AIVERICEENEN Z23RET S
ZDOHEEFHAT 2ITIE. a2 /S VI -qpriority 3> /81 T — + 47
arEBRELET. T7AINITIE B—T 71 IIVAOF TP 7 MIT
NTHEUEEBEMICH DS TSN, ESINLEF TN, E5 &3
WONEF TR T LET,

T7AIVNOF T 2o MCBEERM ZHRET 5
ZDHEEMERT 5I2E. V) —Z « 771 )VIC #pragma priority 7 1 L7
T4 TEMABAARET, f 4D #pragma priority 7« L 7 T ¢ 713, BID
pragma T A L7 T4 TIMEESINDHE T, ZTOHEITHS ITXRTOFTTY
7 MTEBEIEMZREL LT, 77 1IVATIE, &AOD #pragma priority
T4 LT 4T -qpriovity 77 a > HEHINSEEID) THESIN
LHHEFIORELILABTINETRDERTA, ZLTENLHED #pragma
priority 7«4 L'V 74 JOHFFIL. RIEICTH2HERHDET, BT 71
WNDOA TP 7 N OHIMMEELNEMIZ, £DOF TP FOESIEFOEE
TIM. pragma T4 LT 4 TE. 72T SRMERT v 1 IV THIY
LEINHGEDEFICHEEZGZET, T2 ME. T OEIENELICHE
STHIEEE N, TOHDIEFTHRTLET,

HxDATT 27 b OBEEIEMZRET S
ZOHEEHHATSIZIE. V—X « 77 A1)V T, init_priority £2HEHEZE
AL EY. init _priority EIIX. #pragma priority 74 L 77 ¢ 7 &
DERIN, EEOESIEFTAH 727 MIEATEEY, Linux T
W& AT MIEEIERLICHE S TE N, W< DD a2 XA JVE
PIZH7e> T, TOMDNEFTHK T LET,

BRIERIESOER

BESEEAI RS OHFIPHIZ 101 ~ 65535 TY, fEE CTZ Dm/NOELIENFE =1L 101
T, ZOFBFOHONBRIHILINE T, BRRKOERIEMFZERIT 65535 TH
D, ZOFBOHONRBZICHIMLEINET, BEIEMNEE SN THRNGE,
T 7 4 ) s OEFENEALIE 65535 1C/20D FT,

LLFoHiZ, B—T7 7 A IVNDOF T2 b, B2 DOT 7 A IIVHOA TP x
7 N OBEIBN ZRE T 5 HEERLIZEDTT, BIR—20 15147510 —H|
(DA TP/ L DNEFL | 12, T2 =2 S OYIHLIEF 1B 2 5 F A1
MEHENTHET,
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Z27A4IWVADAT 2 o bDOHE{EDHE

KOFNZ, V=R« T7AIVHNOW DDA TP 7 b DELIEN DR E k%
RLUTWET,

#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

Garage d ;

BRI 7ANVEDOFT 2 o FIEREDH

ROFENL. farm.C BEN 200.C D 2 DD T 7 A INOFA TP =7 s OHIHULDIIE
FEHHLTWET, 2 D077V EBICFAICHEHAES a—ILIZEENTWY
T. -gpriority > /N1 T— « + 7 a >BL #pragma priority T4 LV T4 T

AL X,

farm.C -qpriority=1000 200.C -qpriority=2000
Dog a ;

Dog b ; Bear m ;

#pragma priority(6000) #pragma priority(5000)
Cat c ; Zebra n ;

Cow d ; Snake s ;

#pragma priority(7000) #pragma priority(8000)
Mouse e ; Frog f ;

FEITHRRC, ZOT7 7 AINVNDOF T2 7 MINRONEF THIMbE £ T,

FITVx | BRI
=R 7k firi AV

1 Dog a 1000 option DEFENEAL (1000) Z .,
2 Dog b 1000 | CESEEA T < .

3 Bear m 2000 option DEJENANL (2000) % .,
4 Zebra n 5000 pragma DEJENELL (5000) Z fd
5 Snake s 5000 [F] CHEESEIEA The < .

6 Cat ¢ 6000 ROEIENERLF
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FTVx | BEMELD
= UA 7 bk {1 dAY bk
7 Cow d 6000 W U Eh THE < .
8 Mouse e 7000 ROESNER RS,
9 Frog f 8000 RO FES GERBICHML).

(XL C/C++ A>/N1 55—+« U7 7L > ORISR

& [-qpriority/#pragma priority (C++ @A)

B [mishron]

(XL C/C++ 7> —2 - 77 L2>X] OBEIER

& [init_priority 2 ¥t)ig |

A7V —RDAT T o MIEEDIER

BHZTA1 T 7 —BROHHATA 77 —idzneh,. 20T XRTONREERND
— R, Pt ns & EfFRHTE) D UIEICO— Ran., ke nxd.
J2IMBEER lHe2DIA4T 5V —=NAA 2T T U= aaApl > rhicax
PRTCYARSNEEFOZETY, FIAE, STV — ADBIATI)—
B ZIOHTHE. 7177 — BEI177U— A KORIICO—RENTHE
ER

fHxDEY 2a—)NO—RaINzd &, A7V 7 ME. B1R=2D TV /]|
[~ ~\DEFENENLOE D 24T [CHERL L 72 BANCHE > T, ERIEN OEF T b X

NFET, 7227 MTERIBMANED Y TSENTHWREWES, HDWIEFRUEE
ERLNEID Y THENTWBERIX, AT K - 771U > ZIEDFETH)
fHeEn (VP ZEER. T4 T T —ADY 7 DOBKIZAR Y RITTT 7 1V %

BELZEFDOZETT), TOT7AINOF TP 7 MIESDIERFITHES TH)
HlbanEd, A7 M, TOBREISHDIEF TR TINET,

BHIATSV—RDAT > 1o FHIRREDH

ZOHITIE, UTOED 2a—IVMEHAINTNET,
« main.out (¥, main BIEZEZOETAEET 12—V TY,
e 1ibS1 & 1ibS2 1&. EEHBHATAITIU—TT,
¢ 1ibS3 & 1ibS4 1&. EE5BHHATA T T —T,

1ibS1 EIREFRRICH D £

ER
* 1ibS5 & 1ibS6 1&. EBS5HIHT AT TV —T. 1ibS2 KEERICH D F
"d—o

V—=A+ T7AIVETFRLDOIAR R - AN T THT V2 - Ty Wicar
NAIVENS,

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
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x1C -c fileF.C -o fileF.o
x1C -gpriority=300 -c fileG.C -o fileG.o
x1C -gpriority=200 -c fileH.C -o fileH.o
x1C -gpriority=500 -c fileI.C -o filel.o
x1C -c filed.C -o filed.o
x1C -c fileK.C -o fileK.o
x1C -gpriority=600 -c fileL.C -o filelL.o

WEZA4 770 —=1d, XRoax >R« ZARY Ik TERENET,

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

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

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

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

WEZA4 77 —F, ROAX R AMN) T THIATIU—E) 20
INEd,

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 T77U—1%, ROAXR R AR TICEoTAA Ty o nEY 2D
INET,
x1C main.C -o main.out -L. -R. -1S1 -1S2

RO, HATA T 50U —DHIHLIEFZRLIEDBD T,

1. Linux LA 72z 2 OYIRIEIETF

main.out

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

B B

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

FT72x ME ROKSITHIHEENE T,

40 XL C/C++ BElbBEOTOYSI2 7 - HA R



FTPx
Za

BN D
i

AV

1ibS6

DA

1ibS2 1, main &U V7 INBE. A7 RITTHR
BICADhEINE Lz, Lo T, 1ibS1 K DHiIC
Mt EINET, 72721, 1ibS5 BXW 1ibS6 &
1ibS2 SAKFRIRICH D DT, T OME DRI HIH
{LENET, 1ibS6 1&. 1ibS2 ZIERKT H7=0I121) »
JEINZEZTAR Y RITTRERANTIZINSZDT, &
LS NE ST, 2OIA4 TV —DF TPy
NI, ZOERIEMIZHE> THIfHE SN E T,

fileL

600

fileL NOF 72 =7 MEXRIZH{LENET (ZD
Y 2 IIVN TR B IERWE LB 5.

fileK

65535

filek NOA T2 =7 MIXxicHifbanEd (2o
D a— VN TROERNENES (577 4 )V MESEIE
f713 65535)).

1ibS5

SR

1ibS5 1. 1ibS2 &V 27 INBEE, A< 2 RIFT
1ibS6 K DRI AT SN2, Kb nE
T, ZOIATIV—DF T M. TOELIE
PLizhE> THIfb T NE T,

filel

500

filel RO T =7 MRS NET (2D
EV a2 VN TEHRBENELIBAES).

fileJ

65535

filed NOA T2 7 MIXkicifbanExd (2o
D a— VN TROERIENES (57 4 )V MESEIE
f71d 65535)).

libS4

1ibS4 1. 1ibS1 IZHEBL TWT, 1ibS1 Z/ERKT %
Eolcy ranzeEa~xy R TREBICATEN
DT, RiZHtENEdT, 204 T7I7U—DF
Ty ME. ZOEEIBMICHE S THbI N E
7,

fileH

fileh NOFA T2 =7 MIXxicibanEd (2o
BV 2 IIVN TR B IR WELIENE ).

fileG

fileG NOA T2 7 MIXicHibEnEd (2D
EY a— VN TROBEFNEN T F)o

10

1ibS3

1ibS3 1. 1ibS1 EAKEFRIFRICH D, TibS1 &V >
9 BRIC, A2 RITTRANCATI SN0, K
it anEd, 2OIA4 77 U—DA TP K
1%, TOBEEIEMICHE S THIE SN E T,

11

fileF

65535

fileF & fileE I21&. &BITT 7 )L b DESRIELL
THD 65535 DNEIDYBTENET, /=720, fileF
3AT2 7 b T AIUA 1ibS3 12D > I
EERBICAT U RIFICU A R NZ/2D, fileF 0
BN b NE T,

12

fileE

65535

RIZHIAE.

13

1ibS2

STNEEFAN

1ibS2 XX NET, DI T T —DF
Tyl ME. TOEBIENICHE S Tk N E
ER
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TV |BEEIEMD
= UA | ifi aAV B

14 fileD 65535 fileD & fileC IZ1E. &BITT 7 )L b DERIENL
THD 65535 DENOHBTENET, /=7ZL. filed
3A T b Ty AV 1ibS2 12U > Enjz
EERBIZAT U RFICU A REINZZD, fileD N
BRINCHIHE T N E T,

15 fileC 65535 RIZHIHM L,

16 1ibS1 1ibS1 XX IZHIHE S NET. 2T TTU—DF
Ty M3 TOEEIEMICHE S Tk I NE
ER

17 fileA 101 fileA NOA 727 MIXRicHfbanEdT (20
D 2 IV THRBIRWEEIEMLES).

18 fileB 150 fileB NOA 72z 7 MIXkicwfbangd (2o
EY 2= VN TROERNERFH).

19 main.out BN | BB NET, main.out DA TP b
1. ZDEENEMIHE > T b N E T,

XL C/C++ d>2/51 57—

B [ymishron]

B &
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E£8E FTTVIr—aromEit

XL 3281 59—, %J8 PowerPC 7V —F TV F v —ZIEH T 5L HiPH/R/N T +—
N OABLTFERRMETHZET, NN T4 —<X A 32 EvhBIN 64 Ev
K770 —=2aOBRBEARICLET, ZOXIBNT 5 —< > ZAOENME
BRI T #ENLTOVII D TFE MELETANETNY T Ik
D<), BIOFHENLETT,

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

miE{t

BEfbEld, V—RA - O— RZEHERITAEEE2RII )M F—FE SO
T, BREFRNICRERHEZ LTI R, 7T —2 3 > 2RO ETEIST
F—XAZAEIRET, JNAMT7— - F T a BT LT T2ME

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

RE(LETIIUA T Z 2T T EMNTEET,

s U= a  RNEEREEDOEDICETTEIMEOEEHS T,

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

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

TRTORBEN TN TOT T r—2a iR Z2H25THII TRV ERA
M, ZEAREANBRBEILTETHN T+ =X > ADM EIZDRNEZENH D £
T, 77T —2a N T 5= AN LITH-DIHEHTE 2 K2 —
BOPNEOMEIZDONTIE, W RX—=20 M@k 70 A0 ATy 71 [EBRLT
<7EEWN,

Fa-—=vy

RE(IITR— SN TVWERETY VU r—2a> O T7+—~X > AP L& H
FRLU-EMA M ZRLZIEA L TWS ZE TN, L. NTxr—~< A%
M ESBVED, BEOETREEY Ty NET2XIT7 U r—2a >R
ZIEGS B 2HMAERMTZZETYT, ZEARBEILLNIVIMELS TS, 77U
—2ar BRI =Tk T—FTIF ¥ —DLDOREII. NT+—< A
TIADHEEHSTIENTEET, MUABRABLZTZAE. I8 713K
DI ERIFHEMTEET,

© KOPRWIERL D A AT a P EERT D,
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s YTV —a e TR OBEYRMA s —r 2 AEERT %,

FEIRHIICONTIE, BIR=YD [P AT L - T—FFTI7F vy —DrDOFHE] |
EHIRLTEI N,

RBILTACRADRTY 7
Bt 7 Ot A ZBIAT 5124725 Tlid, IXRTOEEEFENTRTOTY U7
—2a BT EDOIT TN EE2ENARNTLEZan, HHlck-oTid, 1
SINOIVERR BN, TNy TEEH O BLORELO R T E D8 DM
WhL—=RATINELBZENHDET,

RED/NT =X VAEZERT S —HT, SEIFhaiEbTiEEA-> TRLTH
HZEN XL AN T— - 7TV —a >DHEIERINT > A& E S DITENL
5F9, £/, I— RE2TETRE(LT 24EITH D EHAN, &Efb 7Ot A1z
BaA T L2707 I3 D TINRWTIRL B £, BRaE L. 77
Ur—a OREEBEWERL, N7 53—~ A0R#ELEREICTHENH D
X9, 20t a THHITZATY TESEICLT, 77U —a O
{LZfTo TLZE 0,

1. [TEARE] A7y 713, LNV 0 B 2 OE#E(E7Ot 2 2BEL %

ERS

| MEEERE R ATy TE. 7T r—ra 2 L)L 3 G 5 XA
s bicmnbEET,

[\

3. [ TRV =T 0B L L HOM R (AT 71E IV—TETRHZHIET 50
IR BEET,

4. | 1702 = —MaMOERI X7y 73 77U r— a3 > ekeE—Eilk
WL TEET,

5. [T7077HER7T 4 — RN 7O | 257w 73, &Ekzy 7Y r—

g > OEEDEEICETIICER L E T,
TEBIEI—FOTNY 71 A7y 7. BEbEn/za— R TRAET 2 ke
D& HREDHAINBIEET,

=)}

BEEXRE(E
XL 3281 =30 O OFEEILL NV EYR— b LET, &4 7>a> - L
NIVIIHRZIFEMANC 72 BB E > TIMLL NIV D BT I, ZO/ELD
< DX YA EFHTHEOICRDET,

K DM RELZRADENC, 7T U — a DMEWERELL NIV TIEL <
ANAINBIUEETINDEDICLTLESI WY, ZOMEY 7T, HERREL
DETHEA T a2 E—HICTUZARINTNVDS 2 DO&F#ELL XIVIZDWTEHLA
LEd., ZORIKL., —HO7 T r—arOH8IC20REML NIV T/NT +
—XRUALDORENH LA T— AT aDFEHRINTNET,
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F 12, BARLwEL

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

LAJL 0 TOiEk

LA 0 TOFHS
o X2 U= ANDEENR/NTHLHE/NED/NT +—~ > Ak,
o TNwZ - TORAIENEDNDMDY —A « I— REZHSNICLET,

AN T—=NT 73V ETI TIHEEL TWD -00 ThHEL 7O AZBRL £
9, SMP 7Or I LADHEIL. -00 IZHRBIAVWDIE -gsmp=noopt TJ, DL
NV TIE, s MNTiRRd— RERREL TEAMRTICE D < &#Eb 21T,
2NNV TIIRIFB#EREGL ENTEET, £, I—H— - TI—RN
TITY ZLZIELWZ E 2R L. S SICEMRRELICED ZENTESL X
IRV ET, -00 ITIXEHDOIDEADEENET, 47 a > -qfleat=nofold
EHEATLE. BENET D EABEENHITEET. ZOL NIV TOREET
1. ITRTOT/Ny TERDEMHICRFF S NS0, ROEMEOZECME > 2F
Y AMEVWSTEBFEOI— FOREZHS NI TEET,

IHI. ZOLRIVT -qarch Z2RETHE, 77U Tr—a >0y =7y MR
FEDI T VICED NS, 77— a A RER T R T O/ EDF
NEFHATAEEIIICTBEIET, KBTI —<X > AZMEITELTENTEE
‘3_0

RO OVWTIE, BIR=DD AT L - T—F T 7 F ¥ =Dz D% |
LTSN,

LAV 2 TOmiEL

LN 2 TOFIS

s HEI—-RZERELET

o HAR)— TR

¢ -qarch BXY -qtune FHEZFHATLHLHICO— RZEE(LTEET

00 ZHEALT, YU r—a ZIEEICa N1, EfT. BEXETNv T L
2, 02 THICNAITHE, $ 7707 I LFRIFZANAIIVEADAT—
TIEH SN, 5D DA1 > T4 ALEFO I ENTE 2 —#HOWARFENREKL X))
BT TV r—a oo lENET. -02 TORELIT. NT71r—< > A%&K
ELTHHTANANFEBEINT AT L« U —ANDZEZHIBR T % Mkt
B72/NT > ATY, -qmaxmem # 7 a3 > DEERKRESTHIELIZES T, -02
A= 7+ UFTHNO—HOREIICHHATED AT — 2T I ENTEET,
-gmaxmem=-1 ZIFETH L, 774 XA P —IIHIRZMHRT 2 Z L2 < HEITK

W8 E YU r—a ot 45



CTARY—2HHATEDLIDICRDETN, T4 AT =N -02 TY U
—2a  CHEATAERIIEEINE T .

C Tld. 77U r—a>moq4 750 —BEEFACAROBEZERL THRN
BR D, TAXRAINLTLES W, -02 ZFE L THENRET 258
i3 molbE I B Rb DI, EHEATHZEERAL TS
(/\o

F7/2, C = RHNORA 2F—=IXLROBFHFRBICHED XHICL T ZE 0,
o NHARA > —IZ1d charx F7/213 void* WNAJEETH S
o ITRTOMHALKEHALEEIRTHRA > —I2iF volatile ZHET S
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B 1: JtdI— K

#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; 1 < 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;

}

il 2: dbx TN H— s UA B

dbx> Tist
1 3 | void foo(long x, long y, char * w)
2 9| {
3 a = printf("TEST/n");
412 | @CSEO = x + y;
5 printf("%d %d %d %s %s/n",a,@CSEQ,@CSEOQ, ((char *)w+l),((char *)w+l));
6 printf("%d %d %d %s %s/n",a,@CSEQ,@CSEOQ, ((char *)w+l),((char *)w+l));
7 printf("%d %d %d %s %s/n",a,@CSEQ,@CSEQ, ((char *)w+l),((char *)w+l));
8 printf("%d %d %d %s %s/n",a,@CSEO,@CSEQ, ((char *)w+l), ((char *)w+l));
9 13 | return;
10 } /* function =/
11 15 | Tong main()
12 17 {
13 d$init$0 = "DEBUG";
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14 18 foo(3,4,8&d)

15 19 rstr = 0;

16 return rstr;
17 20 | } /% function =/

Bl 3: BELEINEZ)—ADAT Y TR —

dbx> stop at 3

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

dbx> run

TEST

[1] stopped in foo(int,int,charx) at line 3 in file "myprogram.o.optdbg" ($t1)
3 16 | @CSEQ = x + y;

dbx> step

stopped in foo(int,int,char*) at Tine 4 in file "myprogram.o.optdbg" ($t1)
4 printf("%d %d %d %s %s/n",a,@CSEQ,GCSEOQ, ((char *)w + 1),((char *)w+l));

dbx> step

3 7 7 EBUG EBUG

stopped in foo(int,int,charx) at Tine 5 in file "myprogram.o.optdbg" ($t1)

5 printf("%d %d %d %s %s/n",a,@CSEQ,@CSEOQ, ((char *)w + 1),((char *)w+l));
dbx> cont
3 7 7 EBUG EBUG
3 7 7 EBUG EBUG
3 7 7 EBUG EBUG

execution completed
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c B3 X=2D I64 Ev b - E— RTOEBEORiE{L) |

=RAHDFEDORE
TOT I LADARIDINT 3 —< 2 A% ETHITIE, WS DWHERHD T,

« TFAL - AP =L DORDDIINAF Y=+ APU—=LZHEHT D, N1FU
c ARY—=ATIE ANFREHARICT - REEINEE A,

« open BLY close DLH 7, EAKEOAHNBEKZEZFHT 2, 25 DB
13, fopen B fclose DELHRA MY —LAAHTIBEEELRT, X0 &EH
T, K07 7Y —2a @A TY,. EKEOBKICH L Tda—3—MED
INw 77 ) 7R LT IR 0 £ A,

o A—Y—MEDAHNINY 77 2T EGTIHE. Ny Ty —2XR—=PDHA X
Ths 4K DIEEICT 5,

o ANZEHARDEZIE., —EIZ 1 DOXFTIEEL, TRAZFEIFIZHAIS,

° 77/]')1/3%4‘%&@?‘5%%73%6% (E%nunﬁk[./vcbléia/\ N nﬂﬁﬁybméjd
— DY A X&HHIL, TNEHmAMDE /)Ny 77y —2EHID YT, read ZfHH
LTI 7 AIINEREZDNNY 77— —EBIZHAMO ., Z0NENy 77 —HND
T—AENET S, WBEOATvECINEIDIFEET 7 AILNKEL BTN
X, INTT 4 AT AHIDPEEENET, 77 AT 7 2AT 572D mmap
B AT EHEZI T ZS N,

o scanf BXN fscanf DRHDIZ, fgets ZHEA L TA MY > T NEFHAED,
TIN5 atoi. atol. atof. E/&IE _atold @56 1 DEFHL TENZEIEY)
B RITEHT 5,
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BT T +—<y PREICDH sprintf ZfHT 2, AbY T 0EERE, &K
DHf72 T +—~< v PRETIE, KORERA N 2 VBEEZHML £T.

B#ELHLUICKBF—N—y FDIER
BIMEERT 20, $RT1 T 7 ) —BMEIFRHT & ST, ROA1 R
S EHEELTI LS,

BIBORA >y — 2T 5001, BRZEEETEONHT,

B 70— NVAEENSEEZRS B 2O TIEa<, BEEICsI%kE L TlEZE
ES

AEETHIUL, A > T M N TERDSIEERT 2., EROTEE
FOBIRIC L > T B b OWRNIEND £75,

#pragma expected_value 7' 7OtvH— 5T LU 50 T2HHL T, BEEIC
N2 HEMEZ 221 T —THRBELTELLDICT %,

#pragma isolated_call ') VOt vyH— - T4 LU T TERMHL T, BIRIEH
MWIz< ., BERERITKAE L2 WBIE ) A M T 5,

A 2 —DOBEND #pragma disjoint. FZIEFCATY —Z2HTIEDTE
BNWBHRNT A=Y —ZfHHT 5,

AEETHIUL, FEA S N—RBKZE static L TEST 5. ZHUTES T, B%KD
MO L Z @ HIc TEE T,

UEE Tl TARTORMEBEEREA IO TEETAIEEFLAEN, 7T
ZNORMBENT RTA > T4 > ThHHET. KEEKT— T ETRTO
(RAEBERCARIRDS, 7 5 AT &0 )81 VAT THEBIINET,

ARETHIIL, BREESTHEXITIEND S const FEETFEMAT
Do

TRTOBRAEZRICTO N1 TT B, 22k 7O Rg1 713, 1
U T—BIOREE T OS5 AT, INT A=Y —DRIZ DWW TR ERE
HZFT, #HRELT, BTFsnanWEMSRITFsNZRAOTOE—2 3 Vi
MBS, NI A—F =@ AL —ITEINET,

ORI A FEENTWENEREIK OB O 28T 5,

INT A= —D¥%EPia< L, ROHEBICHHIND/NT A—=F—2, BT o
MY AT O—BEWIAET D XD IR ZRTT D,

B /N T A—4 — L U THEHOEEERFZIZHAEREZET Z & HDWITHEER
FRIFEHAEREZRT I E 2D, COXODBREREKREZIETE, T2/ 77—
ZHOEOIE—BIOREZTORINE RS 2<A0ET, 2o &id,. 7
FTA AT RMMEIZKSTEIND C++ 7OV TATIEXI D K@Y T
T, AARNIOI—=EFT AT 75—, BEENTERHEINS & ZITERH S
NHEZMETT, TORDDIZ, RA DY —ZEGEENMEREICET D, FREE
T, HBOIWVIESRICE->TINZETLIOICLET,

TRETHIUL. int BEWN short DX D RIEEGEKOANT, BRICK->TETOD
Tl <, WOBHMETIETELHITT 5,
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« HLEKM, TOBEBITESNIZODEFUNTI A=y —2FEL T, plOBEK
DEZRT ZEICL> TR T I 2581, BBTO Y1 THATED/NT A%
—ZRUCIEFICT %, ZAUTKD, a1 F—Iid, MmoBEKIcERE T 5> F 7
T EMTEET,

s MEHOBEBEI—T 4 > TH2RO0IC, AN U, RN BRO
AR EGD. MAABREBEHEMNL 9. MAABBEKTIE, BHEBRA—N
=AY RIEE AL, BB LIDEETHD, £2a2 /810 7—=0&KD
FWEELEFEITTELHENH D ET,

BIRE. XL C/C4+ Aw & — + 77 LIV EHAADE, HEIIICH A
HBEEICYw TENET,

BE%CIE. math.h BE string.h ZHAATIE. HAABBIEI< v
FENET.

e inline F—U—RZFHL T, 1> 71 > HOBEKZZEIRMICY— 7113 T 5,
1251 o BEE. BEASF—N—Ay RRL DD/, —a B
MOHLEXDEHRETT ., 1> I1 ADmbHE LML, DEOGHTN S 5HEE
WIS NS /NI 3B, W, 1 DL EOI 2 NAIVEEOEEINT A—
& —, BRI if X, switch X, F7213 for WITHEEE 52 5/)85 A—4 —TIE
DHEINDEHTT, NS5O, ANy — - T71ILICANDE ZEHTE
F9, 99 2&, HELLNIVPMENEETH, 7y A IIVEREEZ THE)
DI MM TELLDICADET, HIEZO— RERIIRET 27T ORI
1Z. IRTA I METBEDICLTLES N, HDWIT. EEEE ORI
BETFOLIDRBEMABEETFZ2HEHL T /ZIW, KREREESD S IO
SNAEWEIEIL. #E, 1710 EL TITEL £8 A,

s TOUTITLESL ONSREEICHTD T ST S, NS EREERT D%
BENDHLHLENE. -qipa A2/ 1T— AT a O HZERIKRFL T2
W, ZOFA T arEMATEE. ZOXORBEEESTT > I1 21T 3
ZEMTE, BEBEEIOEUNH L 2 &iELT 5 OMOFENEHINET,

. 2S5 AR D DICHER R A RN T, (R & OARE R
BB, CNEOSHEMEEL. ATV b - AR— 2B L OBEIERH L /S
T H—RCADETEERNND £T,

(XL C/C++ TA>2/NAT— U772 OB

E tpragma expected_value]

m [-qisolated_call / #pragma isolated_calll

E fpragma disjoint|

B i
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FEAARAPMS O — (C++0x) DfEH

H: C++0x 1E. HILWN=2a D Cw+ TOVII DT EEERTT., ZHER
F7 NOFEETHD, FE2EANERICTERASINZHDOTIEH D £H . C++0x D
f?fU%)?—&ayﬁ RZ 7 h®D C++0x EHED IBM ICXBMERICHEDINT

. R, PEBLULICEEINSGENH D ET, IBM Tld. LEioU YU —XA
&@Eﬁﬁ%%%?ét@@ﬁai‘%;ﬁOTMiﬁhoLtﬁﬁf‘ﬁwxé
IR MG T 0TI - A =T AL L TIEHALBRNTLZS
W

FHEaA ANV —HEEFRAL T, HEowHkE 1| DO AT I —IT
ErhxEFET, 20X, OI—RFR - XE2ELSIETCTTOY T LOHEEB X
ORSFRREME 2 B 5 DITHNI B £ T,

COFHEICDOWTIE, BR=—2D [EEIS AR T 75— (C++0x) DRI [Tt
BLET.

ToTV—FARMASA VR VRAEREEDER (C++0x)

F: C++0x 1E. FILWN—=23 >0 C++ 7OV T DV EEERETT, ZHUIR
7 hOBEETHD, XE2RNERICTEHINZHDOTIEH D EH . C++0x D
4??UX>?%>3>H RS 7 RhD C++0x HEUED IBM 1T K BMERICEDONT

. BEFF, PEHEBLICEEINSLEG0HDET, IBM Tid. LEioyU U —2A
&@Eﬁli’&%@%’é‘ét@@%ﬁé’ﬂi‘ Kl TWER A, LENS T, C+0x B
FEILER AR T O S A =T 2= AL L TIRAALAANTLZS
W,

BRI A A D A ERESHEEZERHL T, 7> 7L — MNERIEBLIOZFD A >
IN—DREBRDA 2 AY A ERENHILET, ZOWEIL, A7 278 771
IVOIRY A X, 2NNV Z2 T 2 DITRLBET,

ZOFEIIONTIE, B3XR=2D THRIA 2 AY 2 A ERE S D (C++0x)J |
THHLET,

MENGAEY—DEHE

C++ A 727 M3, LIELEeE—=T05E0 Y TosN, ARIEENHIE SN TN
L0, C++ 7OV ITLATOAERY—FHIZ. ¢ 7O ITLTOAEY—fFHLD
HENT =X ACEEEFG2FT, TOED, C++ 7 TUr—2 a3 V2K TD
EXZ. LFOHA RIA D EZBELTLIZIWN,

 BEARTIE BB XDOREVAN=DSEIHICES Y %,
o HEEARTIE, —HEICHEAT2BENG VAR, TNTNAENITESITES,

. VB 3od Tz MY, RIS NBD, 25 TR
FRAOEDICHATESLDICT S, CNEFIHED | D2, F752 2
ke vR—Tr— OHFIRHOET, AT hOA DAY 2 AEERT BT

T, ZOAT DL hADRA S H—2F Tzl b+ TR —D v —ICELE
T, ATV R —Tr—ld. TNEDOEA I —DU A FEREFLE
T, AT MNIT IV EBATBIZNE, TPV b - XHF—T % —DA L )N—
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BEEIFOH LT, 1—F— £ CHIERIBET, THE47 V2 b - X
—Vr—ld AEU—ORARSTT Vs NEENEERLET.

ARL=2 - Tl AT V2l b XF— Ty —EREBEA Y S R ICES
I BHSNTWE AT —EBHT 2 (XL TTNEMANT 2) 1Kk
BT,

KER, EHRAT VT FOIE—IET B,

SrO— - aF— BPMREAESIE. Fr—7 - aE— 2EFLA
WEDITT B, HOF TV hADEA LI —% DA T 7 MiTDNT,

TyO— - AP—RBEA I —FFEaE—L. ZNoMET4 T2/ h&a
E—LEth, TOME. ALHONGENET T2 FElET 2 D04 TV
T MRTEET, LALT4—TF - AF—d. 2047027 NAICEENT
WBTRTORS VI =0TV y e & EREEIC, BT 2y —E2nEd
FTTr s hEIE—LET,

ESLTHREREZIZOREEAY v REFT S,

ZHOBRE(L

ROHARTA > ZBEELTIEEI N,

TELNET0O—NIVER (HBEBNLEELY) Z2HEHT 5,

AL =13, ZOa—"NVERIZDNT, W DhDT—A M —ADMEEZ
TLMBENRDDET, HlZIE. b 2RI TIHEEZMEH L THMEBBIE B IO HY
THEEITE, 3281 T—1F. FNTNOIEBEEOIFONHL T, TNZnost
HAEBDOMENEEINDREENH 26D EMELET, ZYO—NVEENED
BEIPOH LICHEEEZZT W &, BIXWNEET LN L TZ 025k
INERIENZ DOz > T AN 5 2 ENDh> TWAEEIIE,. 2o/ o—/)N)b
B EO—HIVERIZAE—-LTHSE, ZOO0—HIVEKEEFEHL TIZEIN,
JO—)NIVAEKEFER LT s anigaid. sl Thiud, ATl
B, Ty AIIVENHHZEE UZHNEREZHEHRL T EI 0, #RORET
HEAB E AR EZIRE L7 71V TIE. BROZITHEEIZONT, Riulk
TS AMEVEL DEREED THHT LI ENTEET,

AR ZFER LT NER s BnWEEITE. 2575 2 BRI, S
T — % SR E 72BN 7N — 7T 5, ANTEEDOTL A > MITR
T, ACHEEY RLAZMEHLET, 7 RLADNWSENTWEERZE, 7 RL A
ME SN TWRBRWEKEFEICT I —T LT 720,

#pragma isolated_call 7'V 7Ot vH¥— 5T L 75 73, a2/ F—IC,
IR B L OHHEED A R L —2I2 DWW TH T 0 EBINTRVETHEEIEZE
REEDHZEICES T, bt I — ROEFTRN T+ —< > A %M Ed 5T &N
TEET, EEITREALIN—TD/INT A—4—2FE L7z Isolated_call BEEN
W—TMMEBE L., RIU/INT A—%—Z2E LEERONOH LNE—-FEOH L
TEIMASNET,

BEEOT7 RLAZEDZEZRMTD, O—NINEKE - RERELTHERALTS
D, ZOF7 RLAZ LSBT S TEWEE. TO—IEE%Z 5O B THF|
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T2 EI3TT<ZIWNn, O—NIEEOTY RLAZ2EBE, VRLAEE
S5RITNEZDEBIINND SR TITOND T ORELNEIEINDE Z &N
HOET,

o MRERGEIEIARORDVICEREZFHAT S, Rk 07 I 413, Rboica
SIANMVRRZ ZNZ T T FTROFEZHL. KXWy a ToEfTEH]
REICLET, BRI I—TARERTREBBENERLTH 25813, IV—T&HFIC
EREMERL T, sEfbzEm EI®ET (for (i=0; i<4; i++) 1&. for (i=0;
i<x; i++) XDHI<EELINETD),

o ANT—ITiE, LIRS — - A XD (long T—W) 2ifHT 5, K/
BREANTIE, 1 N1 hEREF 2 N1 FOER, bHWEEY N 74—V RD
FHAZEZREFIL T ZE W,

o BHEICHE L. R/ANDFE/NEGEKEZMEHRT 5,
(XL C/C++ A2/ 57—+ 1) 77 L >Z] OBHEH

E [-qisolated_call / #pragma isolated_calll

MENLZRA MY T DEE

AN D TEEOUEEMN, TS SADIN T —X CAITHEBEEZ L ENDHD

ESCIN

e BEIDYTHENIZARNL—DICA RN T ERETHEZE. AN TORRZE
8 N1 hoERIMEGHDET S,

e ARMNYITOEIZEEIZHEEL TBL, AN FTOEINSN> TVWEEE
&, str BAEORD DI mem B ZEMHEH TSI EMTEET, HlAIE. memcpy
N strepy KD EHZDIZ, AR T DO D EZRBT DHENBZNZDT
—a—o

o J—A LI =Ty RINF—IN—F v T LW ERHNRIEEIZIE. memmove D
RHOIZ, memcpy ZEHT 5, UL, memcpy N — AN SLEHLICEEILE —
THDIZHL. memmove &, V—AZ AT —HNO—KOr— 3 {caE—L
TG, BRICAE—TBEZENHEZDTT (AN D TOEIICEIDED),

o mem B AEFEHLTCARNY DT ZUEET B EZIC, count INT A—F —INEET
B<EHTHNL, X0E#ERI— RMNERSND, ZHUd. Mo > MEDY
BITRFICETIEED £,

s AIEETHINE. ANUT - UFTIIINEHRAMOERICTS, 25T HD
FORELTENLESIN, RCA N > 7 2EEEFRATHE5I1I2, AT —
OFHENHIREINET, A MY >V 2HRMICHAIOERICHRET S EN
TEET, AN T ZFHRARMOERICRET HICIE, V=R T71ILT
#pragma strings (KAMOHH) Z2FEHT L0, V—A « T 7 IV OEHE Z kT
5503, -qro (T 7 #I)V N THARGEIC/R>TWET) 2HLET,

(XL C/C++ A>/XATF— -+ U777 L >X] OBMEHR

E [-qro / #pragma strings|

REFTOVS A - APy I DERIEIE
KROHTARIA D EBELTLIZIN,
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s HH5RDOIAAHR—F2 FREFNORXTHASINTNSEEICIT, ERT SO
—JIVERBIZEID YK TS,

o XA T, BEEFE/NURONERERLL DM TR T 221 2 X 5 12
I5ZEEFMTS, RiTHEZRLET,
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;

}

REE— ROEMEREZMEH LadiudiasanE Eid, ek sid, Bz
B/ NUROFEMER Z R OFIHR T —T ¢ > 7 LTS,

« O NVEREN—THREREEERE L THEALZWESITLET,

c V=T DOEARIID v > 7T % goto T ET. ZOXDNIRES ek
weERIEL £7,

o TH—IVA— s NADREMWRZ®mD D EITL> T, I— FOTHIAEENEZ
M ESE5, ROI—FNHBELEGEITE,

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

ROEDIWZA—=T 4 2T TDHENDHD LT,
if ('error) {real code} else {error}

« switch X@D 1 DM 2 DOT—AN—RIYITHD 7 — A X DHEICETEND Y
A&, switch XORNITHAZ I L T, N0y —AzkE M7,

. OB S N B TR B B et MBS & ZITET . BISAS K
U7 try 70w 7 E2HHT %,

« BCAIEER NI AT RE72 R U BEAEIC T %,

64 Ev b - E—RFTODEREDREL

T4 A AENITEST, MEATY —NTEEKEOT—YZUETEZEE 11D

ZEiE, BEHEL, 4 EYL IO THF—X A LBRKROFIETL £ D,

LnL, WO T r—3id, 64 Ev b« E=RTHINNMIILLEZE

XX0H, R EY cET=—RTANAINLEARRBWNT 3= A &ERLE

T, ZAUTNIRDE DTN DNOEENDH D FI,

e 64 Ev R TOTITLADHENRKEN, TOT T A XOHEIMICLD, PHE A
TBY—DQERNIDAKELARDET,

* 64 Ev ROD long BRIED AN, 32 By N OEEREL D BREHINNN S,

e 64 Ev ks 7OV IAT, EARREEIZ 32 Ev FOFEMEBEEZEHT A
13, BN EZRT 57200, FFEILREITS 2O 0BMOMaNNEER555
Ndh 5,

64 Ewv b 7OV ILDNT+—< A LORHZROITIT. KOXDBHEEND
NET,

W10 B N7 —~X P AEMLEI®LEOOY T r—va oa—54>7 83



« 32 Evh& 64 Ev MEADHEEZITODRWEDICT S, fIZIE. 32 EvhO
T—HRE 64 Ev hOT—HREMET L8513, 32 Ev MO EFFSILE
L. LPZY—DENL 32 Ev RE2V T THRHENRHDET, ZDDH, 5HE
MESRZDET,

s BEBIZTY VR AINDER OV—T - ooy —. BEAEERE) 123,
signed. unsigned. PIVHH/T int ZREDTTIZ/R<, Tong BIEFHT 5,
ZDEDITTHE, aA2/)NA T—N, BEHISE, BEEFEORHLFO/NNTA—F
—, BIXUORIN2BEERZ, UDETEORGEIRELEZD T 208N
nE9d,

J— ROBBO ML—2R
OB DT INY T EZIEITYA I TOFEETO 2O, I—TF—EHED -
L —ZBEIERNH L 2 ATEEDICa ) I—ICBRTEET,

NL—2B%Z 7075 A THEAT I UTFORT Yy TINBETY,
1. bL—ABBZEERT %,
2. -qfunctrace =72 a3 > T, ML —2ATH5WHROBEKERET 5.

-gqfunctrace 47> a > EMFHATLE, A2/)N1T—N ZN5D KL —ABEEDIT
OH U ZBEEARDOF— - RAMTHALET, 2ZZL. INH5O L —ABK
E1I—Y—NERTLDHENRHDET, LLFOUART, hL—ZABEENITOHE
NaRA > MEFHHLET,

o A F—lF. FL—ABKOIEUNH L ZBEBOAD ORITHAL LT, I—
FCIEINDHTHEFIT. R LBERORIIOETIIREAT — M A > FOfTERE
<9,

« A2 T—d. FL—ABBOROH L ZBKOHOICHAL X9, BRI
EINDTHEB. WEREEEK TIE2HNER AT — M A2 FOfTH

5T,
« FrvF o bL—ABRIE, BIANFEELIZEEIT, C++ @ catch 70w 7 D
TR EINET,

-gqnofunctrace 11> /N T — « F 7> 3 > F7213 #pragma nofunctrace 777X %
FHLT, BEBONL—AZEHNTTEET,

FL—2BBDEEALFE

JI—RANOR%E L —ZA92I121d, WFO ML —ABZERL £,
« _ func_trace_enter ¥, ADOM KL —ABETT,

« _ func_trace_exit {&. HHOR ML —ABEKTT,

« _ func_trace_catch 3. Fv¥vF - FL—ABKTT,

INsoEEoTO Ry A T LFDEBDTY,

* void _ func_trace_enter(const char *const function_name, const char
xconst file name, int 1ine_number, void **const user_data);

« void _ func_trace_exit(const char *const function_name, const char *const
file_name, int Tine_number, void **const user data);
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« void _ func_trace catch(const char *const function name, const char
xconst file_name, int T1ine_number, void **const user_data);

INSED ML —2ABBOEEKIZONWT, LR THHL £T.
 function_name I&. FL— AT HHEOBEKDHLATTT .
« file_name \&. 7 7 1L DOAHEITT,

« line_number &, BIDOAD ORE XM OROITHESTT, ZHUd. 4 N1 K
DEIETT,

* user_data ¥, IR A > —ZBEDOT RLATY, #HR1( > —2%3. O
XA T—INER L. NULL IZf b NE T,

:

o BABNEEK T LcSha, ORI NE A, BEK TR, C++ O
NzxO—, T FIVOFEE, £721F exit FHUICK > THETLZEMNHD F
‘g_o

+ -qfunctrace 472 3 3. setjmp BXN longjmp ZHAR—HLEHA, HlZ
I&. functionl Z# 7 LT function2 @ setjmp() M5ERES longjmp() ZIEONH L
7236, functionl @ _ func_trace exit & function2 @ _ func_trace enter |
MEOHENER A,

o Fy v FEKIE. C++ DFISNNI—Y— - =R TFvy v FINZRA > LT
CHENET,

o C++ 7OV I ALATHRL—ABEZEFRT 51213, BEEEREDEIT extern "C" 1
=2 T LT TEERLET,

o BXITFOH LI, BIRERICOAFAINT T, BT > F1 fbans
G, 1M1 M4k NZa2— RANTIE L —2ANfT7bNER/ A,

s YIWFALw R - 7OV I LZHETIHEIT. ML —ABEN@EYICFEI SN
H5E9ICLTLEETNn, L —ZBKDOIERHELIZ, ALy R - t&—7TiEdD
FH A,

Bl

I—ROB¥ENL—295 &1 UTFOHRAMNEHAINET,

s REEWNENTHS5E, (THESITEHRTRENWI ERHD ET,

o BIBDO ML —AT, BB ZITUNH I BANTZESI W0, O &, EE)L
—TIFRAETDHENDHD ET,

. HIRHBEEZ L —AT 5D/ T—IHRRTDEAIE. ML —ZBK
NHIRZUHETESL Z EEKRL TSI,

 -qfunctrace + 7 a 3. A>T AL NZBEEEBERELLL £8 A

o L — 2B LS NE R A

o N T—ERBBIIHREIL I NE R . 72720, OpenMP 72 &, EiE{bL T
RENTTY T R TA ASNZBEBIIREET. ZOHE. YU MIA1 2SN
7ZEA%ICIE, DAY B OARINEELE L TEENET,

o ML —ZBEIZ. BEHETIEOHEND ZEH D FET, L — AR THE
HEIN2TXRTOHDMN, N L —ZAEROHRA ORI L L anicgiiiitans
£, THITEBELTIEI N,
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i

PIFD Cc oflT, 7oy 72 AL Ta— ROBEKE N — 2T 5 hikz
RUET, functionl & functionz DAV AOREHORD L —AZITW, LLITFOD
O—RTaA)A T—DN L —AICHELZEMZRNL —2AdT5H5DELET,

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <time.h>
#ifdef _ cplusplus
extern "C"
#endif
void _ func_trace_enter(const char *function_name, const char *file_name,
int line_number, void** const user_data){
if((*user_data)==NULL)
(*user_data)=(time_t *)malloc(sizeof(time_t));
(*(time_t *)*user_data)=time(NULL);
printf("begin function: name=%s file=%s Tine=%d¥n",function_name,file_name,
Tine_number) ;
1
#ifdef __cplusplus
extern "C"
#endif
void _ func_trace exit(const char *function_name, const charxfile_name,
int Tine_number, void** const user_data){
printf("end function: name=%s file=%s line=%d. It took %g seconds¥n",
function_name,file_name,1ine_number, difftime(time(NULL),
*(time_t *)*user_data));
1
void function2(void){
sleep(3);
1

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

int main(){
functionl();
1

xlc t.c -gfunctrace+functionl:function2 #FEfTL T, BN L —ZAKEREHN
Li—d—o

begin function: name=functionl file=t.c 1ine=27
begin function: name=function2 file=t.c line=24
end function: name=function2 file=t.c line=25. It took 3 seconds
end function: name=functionl file=t.c 1ine=29. It took 8 seconds

AIOFITHhMA L 51T, KEEHEDOHEAL L T AT LR ZHHT 22012,
user_data /NTA—F —NEZEINTVWET, UFDAT v 7T, user data &
FLTZOHMZERT D HEZHAL T,

1. BT, user_data DEZRETHAEY —#HEZ KL ET,

2. AT LK% user data DfEE L THAL £,

3. _ func_trace_exit BIECT. difftime PE%LAY user_data ZfiH L THiZEZFHAE
LFET, #HEIL It took %g seconds DA THHITERINET,

DUF®D C++ OHIT, ML —ABEKZTFOHT HiEZRLET, IFOHITIZ. 75
A myStack EBI% foo Z ~L—A L. #pragma nofunctrace T int main() @bk
L —2&WNI L TNWET,
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#include <iostream>
#include <vector>
#include <stdexcept>
#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <time.h>
extern "C"
void _ func_trace_enter(const char *function_name, const char *file_name,
int 1ine_number, void** const user_data){
if((*user_data)==NULL)
(*user_data)=(time_t *)malloc(sizeof(time_t));
(*(time_t *)*user_data)=time(NULL);
printf("enter function: name=%s file=%s line=%d¥n",function_name,file_name,
1ine_number) ;
}
extern "C"
void _ func_trace_exit(const char *function_name, const char*file_name,
int Tine_number, void** const user_data){
printf("exit function: name=%s file=%s line=%d. It took %g seconds¥n",
function_name, file_name, 1ine_number, difftime(time(NULL),
*(time_t *)*xuser_data));
1
extern "C"
void _ func_trace_catch(const char *function_name, const char*file_name,
int line_number, void** const user_data){
printf("catch function: name=%s file=%s line=%d. It took %g seconds¥n",
function_name, file_name,1line_number, difftime(time(NULL),
*(time_t *)*user_data));

}

template <typename T> class myStack({
private:
std::vector<T> elements;
public:
void push(T const&);
void pop();
1

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

elements.pop_back();

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

B10 E NI CAERLI®L-OO7 T r—2a Oad—T4 20
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std::cout<<"¥tdone"<<std::endl;
1
#pragma nofunctrace(main)
int main(){
foo();
1

x1C t.cpp -qfunctrace+myStack:foo F7/=1d x1C t.cpp -qfunctrace Z#FE{TL T,
B b L —A#ERZM N L £,

enter function: name=foo_ Fv file=t.cpp line=53
enter function: name=__ct_ 7myStackXTi_Fv file=t.cpp line=0
exit function: name=__ct_ 7myStackXTi_Fv file=t.cpp line=0. It took 0 seconds
enter function: name=__ct_ 7myStackXTf_Fv file=t.cpp 1line=0
exit function: name=__ct_ 7myStackXTf_Fv file=t.cpp Tine=0. It took 0 seconds
enter function: name=__ct 7myStackXTd Fv file=t.cpp line=0
exit function: name=__ct_ 7myStackXTd_Fv file=t.cpp Tine=0. It took 0 seconds
enter function: name=push__7myStackXTi_FRCi file=t.cpp 1ine=39
push(4)
exit function: name=push__7myStackXTi_FRCi file=t.cpp Tine=42. It took 3 seconds
enter function: name=push__ 7myStackXTf_FRCf file=t.cpp Tine=39
push(5.5)
exit function: name=push__7myStackXTf_FRCf file=t.cpp Tine=42. It took 3 seconds
enter function: name=pop__7myStackXTi_Fv file=t.cpp Tine=45
pop()
exit function: name=pop__7myStackXTi_Fv file=t.cpp Tine=51. It took 5 seconds
enter function: name=pop__7myStackXTf_Fv file=t.cpp Tine=45
pop()
exit function: name=pop__7myStackXTf_Fv file=t.cpp Tine=51. It took 5 seconds
enter function: name=pop__7myStackXTd_Fv file=t.cpp Tine=45
pop()
catch function: name=foo_ Fv file=t.cpp line=62. It took 21 seconds
Exception: myStack is empty
done
enter function: name=__dt_7myStackXTd_Fv file=t.cpp line=0
exit function: name=__dt_ 7myStackXTd_Fv file=t.cpp Tine=0. It took 0 seconds
enter function: name=__dt_ 7myStackXTf_Fv file=t.cpp Tine=0
exit function: name=__dt_ 7myStackXTf_Fv file=t.cpp Tine=0. It took 0 seconds
enter function: name=__dt_ 7myStackXTi_Fv file=t.cpp Tine=0
exit function: name=__dt_ 7myStackXTi_Fv file=t.cpp Tine=0. It took 0 seconds
exit function: name=foo__Fv file=t.cpp line=66. It took 21 seconds

B E1E R
-gfunctrace 1> /N T — + 72 a3 JIZDODWTFHLLIZ, XL ¢/C++ T2/51
F— Ty L2 D EBRLTLEE N,

 #pragma nofunctrace IZDWTFHFL X, [XL ¢/C++ a2/ Z7—-UT7 L
> Z| @ Hpragma nofunctrace] &SR L T 72X W,
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FMENAMNIA—=RSA4TS5Y—-DEH

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

— -ty hZFRMML THMENTVET,

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

* Basic Linear Algebra Subprograms (BLAS) () —F > @Dt v T, PowerPC 7
—F T F v —HITHAEI Nz, 7R MV RFERERZREL TWET,
BLAS B2 DWW TIE [102 XR—>dD [Basic Linear Algebra Subprograms (BLAS)|

[DFEH feHmEnTNET,

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

MASS 717U —ld. AHT—CIC+BIEDIT1 T TV — (0 X—=2D TAH T
[=-Z14 770 -0 |58, REOT7—FF 7 Fr—HIcFa—=r73n
TR B s 94TV =ty b (2= RT7 MV 514751 —0fdi
i1 [#2H). $XY POWERT HICFa—=> 7 &7z SIMD 1 751U — (7
X—2 @ POWER7 HI®D SIMD 71 77U —(fif) [E5i) hokInE
To ANT—ERT MVOWEDTA T I —IZHEENTWSHEEIT. H D& b
DLV THEMICIERHENETA, 21— =707 5 AN THRENTIEOH
TIEDBABTT., MASS B ET AT LA - T4 T7 50 —BETIE, ERENE &S
MENRILDGENHDETOTIERELSZI N,

T I LERLEDONWTNNDOF T a -y bEfF>TIAZ AT HEE
(=&

* -ghot -qignerrno -qnostrict

e -ghot -O3

* -04

- -05

a8 T —13. i MASS X727 M)LVESEL (B84 vdnint. vdint. vcosisin.
vscosisin, vgdrt. vsqgdrt. vrqgdrt. vsrqdrt. vpopcnt4. vpopcnt8. vexp2.
vexp2ml. vsexp2. vsexp2ml. vlog2. vlog2lp. vslog2. BLU vslog2lp ZHlFk &
L) O LICE ST, HEIWIZ D AT A8 FEEEITRTT 2 X7 RIVEIEOH
LERAAET. X7 MUETERWEAIT. AEINIC. %l MASS 27 7 —B%oD
MO L ZHITLET. BEIRY ML ERIZES AL 7 —{LDFE. 22815
—I& XLOPT 7 7 FVU— libxlopt.a IZEZENTWND MASS BIEDN—2 3 >
AL ET,

B4 T a -ty MIIAT, -qipa 7> a >0NENR> TS EEICT

I T =R FUETERNWE, MASS AN 7 —BBD1 > 51 ezidfTL
TSP LEREL £T.
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[101 XR=2 D IMASS Z@#HT 5707 7.0 )81)ED > 71 [TIX. MASS
ATV —2ERTZHTOT I LAV HEEY >0 Kk m5 T
MASS ZHT—+ G4 TS5V —FERBED AT L« T4 77— EEEL
TERRMITHAT 5 HEICDONTHIALET,

f: Linux Tld, 32 Ev b A7V b 64 Ev b ATV FERUTA
TIV—NTHEETERNWEZD, AHWT— - T4 TT7)—=EXRI NV F14T Y
—IlZ, LFOEDICTENTN 2 DON—2 3 2NN T— & —EICHm I NE

‘g—c
TTOr—ary -¥4T | ABTF—-F4TFY— NIV -IF14TF5Y—
32w bh-77U%s— 3 |libmass.a Tibmassvp*.a
>
64 Ev k77Ul — 3 |libmass_64.a Tibmassvp*_64.a
~
B e A4 AV it

[+ [Mathematical Acceleration Subsystem Web H-1 b (http://www.ibm.com/|
[software/awdtools/mass/ 75 7 7 t A a]HE)|

ANhS—--5475)—DERA
MASS A/ TF—+ T4 75— libmass.a (32 Ew ;) BXW 1ibmass _64.a (64
Ew b iZid, MRS N BEHAABBEROHFEE TNy FREENTW
9, MASS AN T —B9%id, 1ibmass.a £721d 1ibmass_64.a ICHIRIICY >
THEZIHHINET,

HIZREYIZ MASS A4 T —BZIE O L7z WiGEIE. WFOAT v T2 EfTLE

KRR

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

2. mass.h &Y —A « 7y AI)VITHAIAT Z & T, BI%K (anint. cosisin. dnint.
sincos BEX rsqrt ZFR<) OO N1 TEEM”T S,

3. MASS AHTF—+ T4 75— libmassa (£721F 64 EV k- N—=Ta>dD
libmass_64.a) 27 7 —a &) 07 3®5, FlRHHICOWTIE, (101
[R=> @ TMASS 2T 2707503 ))& 27 EBRLTLE
Uy,

EHEDORRE 2 DRET sincos PIIND MASS A4 7 —BEUIT. EHEEDINT A
—5 —ZZFANTEREEORBREZRTH. BHED/KTA—F—2ZFANTH
BEOHREERLET. INH5D MASS AH T —BROENHE 19 IRL£T.

K 19. MASS X 5 —[a%

ORI | HOREEBIE | B ERERERE o Ny 17 HREERB IO Ny 1T
acos acosf x O —27 YA % |double acos (double x); float acosf (float X);
K9
acosh acoshf x OMUEFRT —2 3Y | double acosh (double x); float acoshf (float x);
1 2ZERT
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#19. MASS X1 7 —Ba% (%)

RSB 5 BRSEEBAE | EREREE o Ny 17 BN Ta Ny 1S
anint x DA SNF=EHIE float anint (float x);

ERY

asin asinf x DY —27HA2%RE |double asin (double x); float asinf (float x);
El

asinh asinhf x DOXMAAFRT — 271 |double asinh (double x); float asinhf (float x);
CERT

atan2 atan2f xly DY —72 %> x> |double atan2 (double x, float atan2f (float x, float y);
rERT double y);

atan atanf x D7 —204% x> |double atan (double x); float atanf (float x);
heRY

atanh atanhf x OXUFRT —2 4 > |double atanh (double x); float atanhf (float x);
P bhERT

cbrt cbrtf x DN HFBERT double cbrt (double x); float cbrtf (float x);

copysign copysignf 5 y 2D x R | double copysign (double float copysignf (float x);
Kl x,double y);

cos cosf x DIAYA > ERT double cos (double x); float cosf (float x);

cosh coshf x OMPFFRIY A > % |double cosh (double x); float coshf (float x);
K9

cosisin FERERN x O3YA > | double_Complex cosisin
TREEED x YA > | (double);
THHIEFRBERT

dnint x (&%) OERBILNE | double dnint (double x);
BEeRT

erf erff x DFAMEKERT double erf (double x); float erff (float x);

erfc erfcf x DffiiR7A2BI¥Z K3 |double erfc (double x); float erfcf (float x);

exp expf x OHEHERT double exp (double x); float expf (float x);

expml expmlf (x OEHEEE) - 1 &  |double expml (double x); float expmlf (float x);
K9

hypot hypotf x* + y) O¥HHEERE | double hypot (double x, float hypotf (float x, float y);
KR double y);

lgamma lgammaf x OB Dt | double lgamma (double x); float lgammaf (float x);
EO AR Z RS

log logf x DHEBREERT double log (double x); float logf (float x);

log10 log10f x OXE (B 10) ZFK | double logl0 (double x); float logl0f (float x);
g

loglp log1pf (x + 1) ODEAMEZR | double loglp (double x); float loglpf (float x);
Kl

pow powf x Dy FERT double pow (double x, double |float powf (float x, float y);

¥);

rsqrt x OFEFHWOWEER | double rsqrt (double x);
Kl

sin sinf x OYA 2ERT double sin (double x); float sinf (float x);
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#19. MASS X1 7 —Ba% (%)

SRR BRSEERAE | @ EREME Oy S b S A n i N
sincos xs & x OHA T, void sincos (double x,
xc Z x OOYA T |double* s, double* c);
RIET D
sinh sinhf x DOMEHFRY A > %K | double sinh (double x); float sinhf (float x);
Kl
sqrt x OFELIRERT double sqrt (double x);
tan tanf x DF > x> %R |double tan (double x); float tanf (float X);
El
tanh tanhf x OMEFRS > = > |double tanh (double x); float tanhf (float x);
~ &R
i

o =B (sin. cos. tan) 1&. KRER5IE FHHEDY 20 /81 KD kEWV) D
A1 NaN (BETIERWn) 2RLET,

« H27—ATIE. MASS BAEIE 1ibma 177U —DBRFIFLEEM TR, T
W IR HUEMNEL D 2 EMB D ET (sqrt(Inf) 72E),

e libm.a & DHELLEIZDWTIX, Mathematical Acceleration Subsystem Web H-1
F 22 T</EI N,

B o R

[+ [Mathematical Acceleration Subsystem Web -1 b (http://www.ibm.com/
[software/awdtools/mass/ 725 7 7t A a]fE)

RIBMIV-S54T5Y—DER

WTNND MASS N7 NVBIECZHRINTIEOH L7ZWiEE, massv.h 2V —Z -
TyAIVIZEDT, 77U r—a a@iixXy sy« 94770 —=I12 207
HTZET, TNEITDZEMNTEET, (U 7IZD0WTIE 101 R—2 D TMASS|
(T2 707D )NA)vED 7] EBIRLTLIZI N, )

libmassvp4.a
POWER4" 7 —F 77 F ¥ —RICHE I NEEEZEZATNE T, PPCIT0
RICEFHLTWAERIE, ZOI14 77 —2RRTHIEE2BEHDL
£,

libmassvp5.a

POWER5" 7 —F 57 F v —HICHABRIN-BEEEZzEATNET,

libmassvp6.a

1Z POWER6 7 —F T 7 F v —HICHEINZBEEEATHET,

libmassvp7.a

POWER7 7 —F 77 F v —HICHEIN-BEBZ2EHFT,

RIBV - IA4TITV—ICEENTWD, BIEE 5 E OFE/NUT IO W
TiE, B3 R=VDR20ICEEDHENTVET, XTI T4 TTU—=IZEEN
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TWBEEBERICOWTIE, p6 R=YDF 20| ICFEEENTVET, C BLY
C++ 77U —2a3>Tld. ANT—BIBEZFERTHHAETH, UR—hFINTH
HOEFBRICEBITENHLOATT,

WS DMNDOBIEZRWT (Rt 2 &), XT ML« 14757 —NOTRTDOFRHE
INBUSBAEIIRD 3 DDINTA—H —ZZIFTANET,

o [EREEE (EREBIEON) XI3HRE BUEEREN) oI MVEINT A—=5

o BRI (ERSERIRUN) FITHRE BEEREUH) O MVANNT A—=F
o BENT PIVENTA—=F—,
B ORI RDLEBD TT,

function_name (y,x,n)

Ty By bk - RXIUBM, x 3Y—=Z - XZ BN, n 3T MVOEX
T, WNITA—F— y BEY x 13, BT v DHWREECTIIEEE, B
vs MWW TIIHEEEERARINET, UFIca—RElIZRLET,

#include <massv.h>

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

vexp (y, x, &n);

IL AR expix[i]) (ZZT i=0,..,.499) THHES 500 DT MLy 2HHL
35@—0

BE% vdiv. vsincos. vpow. BEW vatan2 (BEXUNENSDHEIEEN—T 3 >,
vsdiv. vssincos. vspow. BE vsatan2) I&. 4 DDOFIEEEDFT, B
vdiv, vpow. BEL vatan2 X, 51 xyn) 2EDFT, BEE vdiv 1T, X7 B
Wz ZHALET, ZOITL A2 NI x[ilyli] (=0....*n-1) TI . BEIE vpow 1IN
7Rz 2HALET., ZOITL A2 NI [P (=0,...*n-1) TI ., BE% vatan2
3R MV z ZHALET, TOITL A2 M atan(x[il/y[i]) (=0....*n-1) TY ., B
¥ vsincos 13313 (vzxn) Z2ED, 2 DORZ ML y BEWY 7 Z2ZHALET., Z
DIL A2 MEIFNTN sinx[i]) BEN cosx[i]) T

veosisin(y,x,n) BL vscosisin(y,x,n) TiE. x & n HOTZL A FOXRY K
IVTHO., BIEIE. (cosx[i])sin(x[i])) TERD n D _ Complex TL A FDXY
MLy 2L ET,

2 20. MASS TFBI/INE R ND N IVESE

ARG BIEL | BURSEERIE | B fERsEmBE ary 17 HREERK IO Y 1S
vacos Vsacos i=0,..,*n-1 OFAFIT, y[i] | void vacos (double y[], double |void vsacos (float y[], float
% x[i] O7—27 3281 |x[], int *n); x[], int *n);
JITRRET B
vacosh vsacosh i=0,..,*n-1 OHFEIZ, y[i] | void vacosh (double y[], double | void vsacosh (float y[], float
% x[1] OMEEERT —72 | x[], int *n); x[], int *n);
dAYA RET S
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2 20. MASS TFEI/INI R AND RNIVESE (#i )

% x[i] DOfEEBI%ICEE
EY D

x[], int *n);

RSB EL | BURSEEBIEC | BEEH ERENE O Ny 1S HREERK IOy 1S

vasin vsasin i=0,..,*n-1 OFAFIT, y[i] | void vasin (double y[], double |void vsasin (float y[], float
Z x[i] O7—27HYA > |x[], int *n); x[], int *n);
ICRRET %

vasinh vsasinh i=0,..,*n-1 OHFAIZ, y[i] | void vasinh (double y[], double |void vsasinh (float y[], float
Z x[1] OMMFERY —2  |x[], int *n); x[], int *n);
A ICERET D

vatan2 vsatan2 i=0,...*n-1 DEFEIT, z[i] | void vatan2 (double z[], double |void vsatan2 (float z[], float
Z x[il/y[i] @7 —2% |x[], double y[], int *n); x[], float y[], int *n);
>V MNIRET S

vatanh vsatanh i=0,...,*n-1 OFAIT, y[i] | void vatanh (double y[], double |void vsatanh (float y[], float
% x[1] OMEEERT —72 | x[], int *n); x[], int *n);
o NIRET D

vebrt vscbrt i=0,..,*n-1 OHFHIZ, y[i] | void vebrt (double y[], double |void vscbrt (float y[], float
% x[1] DN ARITEHRE | x[], int *n); x[], int *n);
ERA)

vcos VSCOS i=0,..,*n-1 OEFAFIT, y[i] | void vcos (double y[], double |void vscos (float y[], float x[],
Z x[1] ©O3aYA Tk | x[], int *n); int *n);
E9d B

vcosh vscosh i=0,..,*n-1 OHFFAIZ, y[i] | void vcosh (double y[], double |void vscosh (float y[], float
75': x[1] OMHFE Y1 |x[], int *n); x[], int *n);

;nxﬁ@—i)

vcosisin vscosisin i=0,..,*n-1 OHFHIZ, y[i] | void vcosisin (double _Complex | void vscosisin (float _Complex
DFEEIRZ x[1] ®3Y |y[], double x[], int *n); yll, float x[], int *n);
A 202, LT y[i] @
MR ZE x[1] oY1 >
ICRRET %

vdint i=0,...,*n-1 OHFAIT, y[i] | void vdint (double y[], double
Z x[i] OUOETELR (X[, int *n);
BRICRRET %

vdiv vsdiv i=0,...*n-1 DEFEIT, z[i] | void vdiv (double z[], double void vsdiv (float z[], float x[],
Z x[i]/y[i] W& L £ |x[], double y[], int *n); float y[], int *n);
TO

vdnint i=0,..,*n-1 OFAIT, y[i] | void vdnint (double y[], double
Z x[i] ITHRHIIEWEE | x[], int *n);
\_nxﬁ'ﬁ—é

verf vserf i=0,...,*n-1 OHFHIZ, y[i] | void verf (double y[], double void vserf (float y[], float x[],
% x[i] OMEREITER  |x[], int *n) int *n)
ET D

verfc vserfc i=0,..,*n-1 OHFHIZ. y[i] | void verfc (double y[], double |void vserfc (float y[], float
Z x[i] DOHMRAEREL | x[], int *n) x[], int *n)
IZRRET %

vexp vsexp i=0,...,*n-1 OHFAIT. y[i] | void vexp (double y[], double |void vsexp (float y[], float

x[], int *n);
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K 20. MASS TFBI/INEND RIVESE (#i )

RERTEEBNEL | BURSEEBIEC | BEEH EREME O YT HRENRKZE Oy 1S

vexp2 vsexp2 i=1,..,*n-1 OFAFIT, y[i] | void vexp2 (double y[], double |void vsexp2 (float y[], float
% x[i] @ 2 OXRZFFEIT |x[], int *n); x[], int *n);
HRET D

vexpml vsexpml i=0,..,*n-1 OHFEIT, y[i] | void vexpml (double yl[], void vsexpml (float y[], float
Z (x[i] DOFEEEI%) - 1 |double x[], int *n); x[1, int *n);
IZRRET S

vexp2ml vsexp2m1 i=1,...,*n-1 OHFHIZ, y[i] | void vexp2ml (double y[], void vsexp2ml (float y[], float
% (x[1] @ 2 OXEZFE) |double x[], int *n); x[], int *n);
-1 ITRET S

vhypot vshypot i=0,...,*n-1 OFAIT, z[i] | void vhypot (double z[], double |void vshypot (float z[], float
Z x[i] O=FHE y[i] x[], double y[], int *n) x[], float y[], int *n)
D_FDEFDIFTIRIC
RET D

vlog vslog i=0,..,*n-1 OHFAIZ, y[i] | void vlog (double y[], double void vslog (float y[], float x[],
% x[i] OBEAMEICEE  |x[], int *n); int *n);
E9d D

vlog2 vslog2 i=0,..,*n-1 OFEIZ, y[i] |void vlog2 (double y[], double |void vslog2(float y[], float x[],
Z x[i] OFE (K 2) 1T |x[], int *n); int *n);
RET D

vlog10 vslog10 i=0,..,*n-1 OHFEIT, y[i] | void vloglO (double y[], double | void vsloglO (float y[], float
% x[1] OXE (& 10) |x[], int *n); x[], int *n);
IZRET S

vloglp vsloglp i=0,..,*n-1 OHFEIZ. y[i] | void vioglp (double y[], double | void vsloglp (float y[], float
Z (x[1]+1) OBEASEIT [x[], int *n); x[], int *n);
HET D

vlog21p vslog21p i=1,..*n-1 OHFAIT. y[i] | void viog2lp (double yI], void vslog21p (float y[], float
75—’ (x[i]+1) OXE (& | double x[], int *n); x[], int *n);

\-pXi@qE)

vpow VSpOW i=0,..,*n-1 OHFEIZ, z[i] | void vpow (double z[], double |void vspow (float z[], float
Z x[i] @ y[i] #FEITF |x[], double y[], int *n); x[], float y[], int *n);
E9d D

vqdrt vsqdrt i=0,...,*n-1 OEFHIT. y[1] void vqdrt (double y[], double |void vsqdrt (float y[], float
Z x[i] @ 4 FARITHEE |x[], int *n); x[], int *n);
T 5

vrcbrt vsrcbrt i=0,..,*n-1 OHFAIT, y[i] | void vrebrt (double y[], double |void vsrcbrt (float y[], float
% x[i] DXL HBROFE  |x[], int *n); x[], int *n);
IZCRRET %

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

vrqdrt vsrqdrt i=0,..,*n-1 OHFEIZ, y[i] |void vrqdrt (double y[], double |void vsrqdrt (float y[], float
% x[1] @ 4 FHEOFEE |x[], int *n); x[], int *n);
IZRET S

vrsqrt vsrsqrt i=0,..,*n-1 OFEIZ, y[i] | void vrsqrt (double y[], double |void vsrsqrt (float y[], float

Z x[i] OFHROHEL
ICRRET B

x[], int *n);

x[], int *n);

11
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2 20. MASS TFEI/INI R AND RNIVESE (#i )

RSB EL | BURSEEBIEC | BEEH ERENE O Ny 1S HRENBE Oy 1S
vsin vssin i=0,..,*n-1 OFAFIT, y[i] | void vsin (double y[], double void vssin (float y[], float x[],
% x[1] OV A ITEHE | x[], int *n); int *n);
ERA)
vsincos VSsincos i=0,...,*n-1 DOFHIT. y[1] void vsincos (double y[], void vssincos (float y[], float
% x[i] OY1 Iz, double z[], double x[], int *n); |z[], float x[], int *n);
LT z[i] & x[i] 0):!
BA ICRET D
vsinh vssinh i=0,..,*n-1 OHFEIZ, y[i] | void vsinh (double y[], double |void vssinh (float y[], float
Z x[1] @ﬂlﬂﬂﬁ‘ﬂ"f > |x[], int *n); x[], int *n);
IZRRET %
vsqrt vssqrt i=0,..,*n-1 OFAFIT, y[i] | void vsqrt (double y[], double |void vssqrt (float y[], float
% x[1] OFEHFBRITHE | x[], int *n); x[], int *n);
ERA)
vtan vstan i=0,..,*n-1 OHFHIZ, y[i] | void vtan (double y[], double void vstan (float y[], float x[],
Z x[i] @9//:1:/]\ x[], int *n); int *n);
ICRET D
vtanh vstanh i=0,..,*n-1 OFAFIT, y[i] | void vtanh (double y[], double |void vstanh (float y[], float
% x[1] OMBHERSY > |x[], int *n); x[], int *n);
> MNIERETS

BEEEE ORI function_name (x[], *n) TY. ZTIZT. x[] & 4 N1 K
(vpopentd F) E721% 8 /N1 b (vpopent8 i) OEUEA TV =/ b (BEEEILF
B/NER) OXRT R, #n 13X RIVOEXTY,

£ 21. MASS BENT ML - 21407710 -
BI% EL] Jary17

vpopent4 i=0,...,*n-1 OFHIZ, x[i] D/NA F U — |unsigned int vpopentd (void *x,
REHEEND 1 Ev FOREEZRELE  |int *n)

4, ZZT.xld R Eyh-FT7Px
7 hOXT RV TT,

vpopent8 i=0,..,*n-1 OFEIZ. x[i] D/NA F U — |unsigned int vpopent8 (void *x,
FHEHEND 1 Ev FOREZERLE  |int *n)

T, ZTTCoxld 64 Evh-FTDx
7 bOXNT BLTY,

ADRY MIVERARG B IVDA—=N=-5y T

KEHDOT T r—3 3 > TE MASS N7 MVEEKIIHAICHE (disjoint) DANB
KOHHRT MIVEME S THROHEINET, ZHUTED 2 DOXT MIRAEY —
NTA—N—Fv T T5ZLEBHDFERA, MO—RWFERATIETIZ. ASEH
TINTG A= =DM HIZFE DX MV Zf> TIERHL £ @#IIAIE. vsin (y,
Y, &n))e MMOFEEDOA—N—F v 7 (ANBIOHIIART MV EIZHE TS [F—
THRW) &, FHILAWERZELCDZE0H D20, FHLANnEDICLTL
20,

e 1 DOANIRTZ MILE 1 DOHEHRT MV BIAIE. vsin (y, x, &n)) Z3ZITH

BN NVEAEOIENH UIZBA O Z SICiERE LT,
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27 Bl x[0:n-1] & y[0:n-1] {F. HEICEF/ZIZFE—TRINTR0 15
o TIOTHWNE, PHILAWHERERDZLGELHDET,

e 2 DDOANRY ML HIZE, vatan2 (y, x1, x2, &n)) ZZITEHB X7 MIVES%K
OO UITIFBAFICERE L £75

i HFDNRZ BILDORT y, x1 BEIKX y, x2 ITHL TEATOHE ®EH SN X
T, DFED., y[0:n-1] BEY x1[0:n-1] FMHEICREELIZFE—TRIFNTRD
FH A, Tz, y[0:n-1] BEI x2[0:n-1] BHHAEICEF/ZITIE—TRITNIER
NDEHA

e 2 DOHHINRT ML BIAIE, vsincos (yl, y2, x, &n)) Z3ZIFHD X7 VB
BOMOH UIZIZBL FICEZELET,

W HDNT RMLDOXRT yl, x BEWN y2. x Ix LU TLEREOHIBEAEH SN E
9, DFED., y1[0:n-1] BXWK x[0:n-1] FMHEICEE 2T —TRIFUIRD
FH A, Tz, y2[0:n-1] BEXW x[0:n-1] BHAEICEFZIZFE—THRITNITR
DERA. /2. X BV y1[0:n-1] & y2[0:n-1] [FAHEICETRITNIRD
FH A,

MASS AN MVEEDOESH

—EDANEIL, X7 BIVADMESLRY ML OESITERRS, #ITR KR
BEHTENIEKRT, MASS NI ML+ I 757U —NOTRTOBIKICIT—E
MENH X7,

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

&
B 1 A0 TR i

[+ IMathematical Acceleration Subsystem Web 1 bk (http://www.ibm.com/l
[software/awdtools/mass/ 75 7 7t Z A fE)

POWER7 FH®D SIMD S4 75U —0D{ER

MASS SIMD -1 75 ) — libmass_simdp7.a £7z!d libmass_simdp7_64.a 1Zid. &t
NG HREMES XTI e TATITY—BIRE D BN T+ =T ANLE I Nz, HE
I S NDECAMAABBEER DYy ROREENTNET, MASS SIMD BI% % ff
HAT558,. LFTOXSICLTHATEET,
1. mass_simdp7.h & —Z « 77 A IVITHAAD Z E T, RO TO My A 724
92,
2. 77Ulr—3a% MASS SIMD 7 75— libmass_simdp7.a £713
libmass_simdp7_64.a &Y 27 U9, sEfl/2sBHIC DWW T,
[ TMASS ZHHT 27075203 1)L E 271 [EBRLTIEZES N,

HREEZ/MEREEE D MASS SIMD BEEUS BRE/MERE D522 AT, R/
FEREOMEERLET, TN5D MASS 2H 7 —HROEK %
TRLET,
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#22. MASS SIMD Bi%

EREEER] | BORSREBY | B RSB BERSREBY R

B B =0 v Jary 17

acosd2 acosf4 vx DELL A2 RDY |vector double acosd2 (vector vector float acosf4 (vector float
— 7 YA > %=FHET  |double vx); VX);
)

acoshd2 acoshf4 vx DETIL A RDY |vector double acoshd2 (vector vector float acoshf4 (vector float
— 27 MR 3P > % |double vx); VX);
AT %

asind2 asinf4 vx DELL A2 NDY |vector double asind2 (vector vector float asinf4 (vector float
— YA 2EFET D |double vx); VX);

asinhd2 asinhf4 vx DETLL A2 DY |vector double asinhd2 (vector vector float asinhf4 (vector float
— 7 MHHERT 1 > &5F | double vx); VX):
"Hi5

atand?2 atanf4 vx DELL A2 FDY |vector double atand2 (vector vector float atanf4 (vector float
—0% x> %G |double vx); vX);
HY 5

atan2d2 atan2f4 vy/vx D& A2~ |vector double atan2d2 (vector vector float atan2f4 (vector float
DY —27%>Tx >k |double vx, vector double vy); vx, vector float vy);
ZEET S

atanhd2 atanhf4 vX ODEFLL A2 R®DY |vector double atanhd2 (vector vector float atanhf4 (vector float
— 7 MHHERS > x> |double vx); VX);
NEFET S

cbrtd2 cbrtf4 vx DEILL A DI |vector double cbrtd2 (vector vector float cbrtf4 (vector float
FEFET 5 double vx); VX);

cosd2 cosf4 vx DETLIL A2 F®OO |vector double cosd2 (vector vector float cosf4 (vector float
HA 2 EEHET S double vx); VX);

coshd2 coshf4 vx DELL A FDM |vector double coshd2 (vector vector float coshf4 (vector float
R I H 1 > 5T | double vx); vX);
%
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#22. MASS SIMD Bi% (%t )

RS SR | BORSEERY | B 185 1 B %L BURS B
¥ ¥ Jary1S Jary L7

cosisind2 cosisinf4 x DHELL A DO void cosisind2 (vector double x, void cosisinf4 (vector float x,
B BXUY A1 2%  |vector double *y, vector double |vector float *y, vector float *z)
FEL. KOELDITHE | *2)
Rz y BLY z 1T
T2

cosisind2 (x,y,z)
.y &z %
x={x1,x2} TH>
{cos(x1), sin(x1)} B
F N {cos(x2),
sin(x2)} WZRET S

cosisinf4 (x,y,z)
Z.y &£z %
x={x1,x2,x3,x4} TH
% {cos(x1), sin(x1),
cos(x2), sin(x2)} B
F N {cos(x3),
sin(x3), cos(x4),
sin(x4)} ICRET

divd2 divf4 i vx/vy ZEIHET D vector double divd2 (vector vector float divf4 (vector float vx,
double vx, vector double vy); vector float vy);

erfcd2 erfcf4 vx DELL A SO |vector double erfcd2(vector double | vector float erfcf4(vector float
SERVTSERARI R E R | vx); vX);
9%

erfd2 erff4 vx DETLL A2 NDFEE |vector double erfd2(vector double |vector float erff4(vector float vx);
ZRRERE T S VX);

expd2 expf4 vx DETLL A hOFE |vector double expd2 (vector vector float expf4 (vector float
BB ERIRE TS double vx); vX);

exp2d2 exp2t4 vX ODEFIL A2 F®D 2 |vector double exp2d2 (vector vector float exp2f4 (vector float
DREFEEIHET D double vx); vx);

expmld2 |expmlf4 (vx DFEITL A2 hODFg | vector double expmld2 (vector vector float expmlf4 (vector float
BEIE) - 1 2559 5 |double vx); VX);

exp2mld2 |exp2mlf4 |(vx DK ILL A F®D 2|vector double exp2mld2 (vector |vector float exp2mlf4 (vector
DNEF) - 1 Z5IHET | double vx); float vx);
)

hypotd2 hypotf4 vx DT A2 RBX |vector double hypotd2 (vector vector float hypotf4 (vector float
Ut d b vy @Il |double vx, vector double vy); vx, vector float vy);

A NZDNT,
sqrt (xxx+y*y) ZatE

EES

lgammad2 |lgammafd4 |vx OELL A2 FDF |vector double lgammad2(vector vector float Igammaf4(vector float
DR OHIHEDH | double vx); VX);
R EFHET S
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% 22. MASS SIMD Bi% (%t &)

RSEERY | BORSRERE | B 1P EE B L HOREEBE R

B B EA s Jary17

logd2 logt4 vx OFETL A2 RDH |vector double logd2 (vector vector float logf4 (vector float
R EFIHET 5 double vx); VX):

log2d2 log2f4 vx OFTL A DX} | vector double log2d2 (vector vector float log2f4 (vector float
(K 2) ZFHE TS5 | double vx); vX);

log10d2 log10f4 vx OFETL A2 RO} | vector double logl10d2 (vector vector float logl0f4 (vector float
¥} (K 10) 25595 | double vx); VX);

loglpd2 loglpf4 (vx +1) OB T A |vector double loglpd2(vector vector float loglpf4(vector float
O BRI ZEFHE T | double vx); VX):
%

log21pd2 |log21pfd (vx +1) ORI L A |vector double log21pd2 (vector vector float log21pf4 (vector float
rOxE (JE 2) 255 | double vx); VX);
KA

powd2 powf4 vx DL A2 KM%, |vector double powd2 (vector vector float powf4 (vector float
TS vy DL A |double vx, vector double vy); vx, vector float vy);
O hTHEFEL B EE
"%

qdrtd2 qdrtf4 vx DEILL A2 D 4 |vector double gdrtd2 (vector vector float qdrtf4 (vector float
FEIREFHET 2 double vx); vX);

rcbrtd2 rcbrtf4 vx DELL A NDAIL |vector double rcbrtd2 (vector vector float rcbrtf4 (vector float
TtROWHEZFHT S | double vx); VX);

recipd2 recipf4 vx DEILL A2 MO | vector double recipd2 (vector vector float recipf4 (vector float
BEstHET 5 double vx); VX);

rqdrtd2 rqdrtf4 vX ODEIL A2 F® 4 |vector double rqdrtd2 (vector vector float rqdrtf4 (vector float
FEHROWEZEHE TS | double vx); VX);

rsqrtd2 rsqrtf4 vx OFTL A2 hDI | vector double rsqrtd2 (vector vector float rsqrtf4 (vector float
FIROW R EFHT S | double vx); VX);

sincosd2 sincosf4 vx DELL A2 F®OY |void sincosd2(vector double vx, void sincosf4(vector float vx,
A >BELARIYA % |vector double *vs, vector double |vector float *vs, vector float *vc);
FHETS *ve);

sind2 sinf4 vx DETLL A2 SO |vector double sind2 (vector vector float sinf4 (vector float
A EFETS double vx); vX);

sinhd2 sinhf4 vx DELL A2 FDM |vector double sinhd2 (vector vector float sinhf4 (vector float
iR > 2559 % | double vx); VX);

sqrtd2 sqrtf4 vx OFTL A2 RO | vector double sqrtd2 (vector vector float sqrtf4 (vector float
FHEFET S double vx); VX):

tand2 tanf4 vx DELL A2 NDH |vector double tand2 (vector vector float tanf4 (vector float
>V NEFETS | double vx); VX);

tanhd2 tanhf4 vx DETLL A2 FDOM |vector double tanhd2 (vector vector float tanhf4 (vector float
¥R Y > 2= > N &8 | double vx); VX);
"HI%
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MASS ZfERT57Q55L0aANRAIVEV Y
AF1T—, SIMD, F7/ZiIANZ ML MASS 714 771U —NOBEKZFOH T Y 7Y
F—=ar EICNAINTBHITNE, FTNEN 1Y h— AT a T, mass B
£\ mass_simdp7 & massvp4. massvp5. massvp6. massvp7 (32 Ev b)) OWNWT
NH. £7213 mass_simdp7_64 & massvp4d_64. massvp5_64. massvp6_64.
massvp7_64 (64 Ev b)) OWTNhERELET,

BlzZIE. T4V T LT RMU—IZ MASS T4 T U= > A M—=)LEINT
WBHEEIL, LFOWT NN EIREETEET,
AHNT— T4 75— libmassa BEUNY MV« 5475 Y— libmassvp7.a &
Uy 32 Evbh-a—F)

x1c -garch=pwr7 progc.c -o progc -Imass -Imassvp7
SIMD - 75Y— libmass_simdp7.a DU 7”7 32 Ev b+ ad—F)

x1c -garch=pwr7 progc.c -o progc -Imass_simdp7
AHNT— TG4 T5Y— libmassa BEUNZ MV« 5175 Y— libmassvp7.a &
UrZ 64 Ev bk -a—F)

xTc -garch=pwr7 progc.c -o progc -Imass -Tmassvp7_64 -q64
SIMD - 75 Y — libmass_simdp7.a DU 2”7 (64 Ev b+ I—F)

xTc -garch=pwr7 progc.c -o progc -Imass_simdp7_64 -q64

MASS B#03. T 740 FOIDTE— RBIOFI/NESHIN N T v ES TRET
BT T2I2HENHDET,

BFEVATL 5475 U—TOD libmass.a DER

—ERDOBIEITIE 1ibmass.a (F7z1d Tibmass 64.a) AHNT— - T4 T 51 —% i

LT, ZTOMOBEEICITERE OBFETA 7o) — libma ZHHALEZWESIE. X

OFIEE>TTOT T LDALINAIEY 72T TLEI N,

1. ar A2 RZFHAL T, libmass.a F/z1d libmass_64.a 75 MHESREEOA T
T K Ty EMHLUET, KEPOBEKICEST, 720278 T7 A
VAL, BT .s32.0 32 Ew b - E—F) £/Zid .sbd.o (64 Ev - E
—R) =0T, ' HIZE 32 Evh s E—ROD tan EEOA TP
KTy AIIVEMBTSaT RIZROLDITRDET,

ar -x tan.s32.o0 libmass.a

2. LA TS U b s Ty ANERNDTA T I —=ICT —HA1 TS D5EITL
TR0 ET,

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

3. -lmass DfCHDIT -Ifasttan ZEE L 7= xle 2L T, mEHRETRIRET 7
AIVEERRL £,

xTc sample.c -o sample -Ldir_containing_libfasttan -1fasttan

ZiuZ. tan B9 OB E MASS (FRFEIZ 1ibfasttan.a WNICH D) iU > 2T 3
HD T, BFBEBOKROIIERES AT L - AT T —=N5IZ/R0D T,

Bl
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1. sin Bt & cos BEENIE. WihEDHA Tz b« 77 1) sincos.s32.0 BLN
$incos.s64.0 IZEHENTWET, cosisin BEE sincos BEEUIE, M EH AT
b T771) cosisins32.0 ICHEENTWNWET,

2. XL C/C++ pow BAEUZ, #7227 bk« 77 4)b dxy.s32.0 LD dxy.s64.o IZ
BENTNET,

1#: cos BH%tE sin BAEUE. — ATV AR—KREINDEMAFEHITT AR—h &
NFET, cosisin B E sincos BAEIE, —HFNIT IV AR—bhansElihEdHT
JAR—hFEINET,

Basic Linear Algebra Subprograms (BLAS) D{EHH

BLAS

4 D@ Basic Linear Algebra Subprograms (BLAS) B%id 1ibxlopt 1 75U —H

D XL C/C++ A2 T—IZH VD ET, BIEIILL I NSO > TWE T,

o sgemv (HFEE) B dgemv (fFHEE) NH D, INSIT—AITH. /21T
ZDiLE (transpose) DITHINYT MIVDEZEFHEL 9,

« sgemm (HFEEE) BLY dgemm (FHHEIE) WdH D, INSIE— MR TH. £k
Z DH¥LE (transpose) (KT HEGITHIERE, BIXOMEZITWET,

BLAS JL—F & Fortran TENNTWVWS7ZD, TXRTD/INT A—F—FHRIT X

STHEIN. ITXRTOEFNIFNESENESL (column-major order) THREINET,

H: W<OPDOILT—UEE I — KA Tibxlopt @ BLAS BIEUNSE DTN T., Z
NSOEKDOIFVOHLIZHTSHLT— « Avb—JiIdHEINFER A,

[ TBLAS BIEHESC) | 13 XL C/C++ BLAS BB 7O MY A TE/NTA—F—ITD
WTHHILTWET, INSOBKICHT 251>y —T72—Ad IBM @
Engineering and Scientific Subroutine Library (ESSL) 7 5 Hifaf & #1172 [F]% D BLAS
BB DOBHDERUTY, BIE#RE ZN5 OB O/ AEICDOWTIE,

[Engineering and Scientific Subroutine Library Guide and Reference| ZZW L T<
I, ZN5IE Web X— D [Engineering and Scientific Subroutine Library|
[(ESSL) and Parallel ESSL] 72 5 FIHAIEET T,

H— R« )\—F 4 —D BLAS 71 75U —bHARDOHE.
[ Tlibxlopt 74 771 —~D) 27|12 XL C/C++ libxlopt 71 7T —~DY
SO HENHHINTNWDEDTSEICRDET,

BEEUE X
sgemv BEEB LN dgemv B D 7O Ry A1 TELFIRLET,

void sgemv(const char xtrans, int *m, int *n, float =alpha,
void *a@, int *lda, void *x, int xincx,
float *beta, void *y, int *incy);

void dgemv(const char xtrans, int *m, int *n, double =*alpha,
void *a, int *lda, void *x, int *xincx,
double *beta, void *y, int xincy);

INTG A= =L FITRLUET,

trans

CNFE—XFTANTHIOENX ¢ ZRLET, ZI T,
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o 'N'" E/2I1E 'n' 1d. a DEIRICHEHIND ZEERLTNET,
o 'T" E/2IF 't 1T a DEEE (transpose) DWEFREICHHINS ZEEZRL TN
i@"o
m PATFZRLTWET,
o ANTH a WDTT¥K
e XKMLy ®EZ, L 'N' £ 'n' 2 trans NXTA—F—ITfEHIN
TWaEHa,
e RN x DEE, BL 'T" F/2d 't 2 trans INT A= —IZfEHA N
TWaEHa,
TR Ol LT, 1758 a (lda \ZHREFEH) DFEET 4+ A2 a > (leading
dimension) & D/NTZRIFIUTIR 5700,
n D\—Féib‘fcb)i—a—o
o ANTHI a WDFIE
e XU NI x DES, L 'N' £2IE 'n' D trans IXT A= —IHHIN
TWAEH,

e RNy ®EX, L 'T" £ 't D trans NTA—F—IfEHZIN
TWaBEH,
FEFr ol ETRinEs s a0,

alpha
ZUITH a DA —U 2V TEKTT,

a ZHU3 float (sgemv ) F7=13 double (dgemv F) fED AJITT5I T,

lda
IR, a DMRET BEHNDEET + A2 3 > (leading dimension), JGET 1
A>3 a > (leading dimension) (IO XD K TRITFNTRD EHA, KET 1
A > a & (leading dimension) 1 LA LT, m THRESIN/MEL LETHRIFNIZ
20 EH A,

x Z3UL. float (sgemv ) DATINRY ML, £721d double (dgemv fl) {ET
‘@_o

incx

ZHENRZ MLV x DARTA R, EBEOEZR TS,

beta
ZHEIRZ BV y DA —U 2T ERTT,

y 23U, float (sgemv H) OHIFINZ KL, £7213 double (dgemv F) i T
—3—0

incy

CHNREARZ MLy DARTA R, EATH- TERSRN,

H: X7 MLy & 750 av R7ZEARZ ML x EHBILU A2 F2F-> TERS R
We TOTRWEES, fRIEITHARETT,

sgemm BE N dgenm BT O Ny A TELLTFIRLET,

BB NNRTF—T T4 75— 103



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

void dgemm(const char *transa, const char =transb,
int *I, int *n, int *m, double *alpha,
const void *a, int *lda, void *b, int *ldb,
double =*beta, void *c, int *ldc);
INT A= —ZL FIRLUET,
transa
ZHUIHE—XFTANTIOERX ¢ Z2RLET, T T,
o 'N' FZIE 'n' 13, a WEHEIEREINSAZEEZRLTNET,
o 'T' F&IT 't 13X a DERE (transpose) MEMHEICHEHIND Z EERL TV
EJ AN
transb
ZNTHE—XFTANTHOEL b ZRLUET, T T,
o 'N' E2IE 'n' 1 b MWEHEIEREINAZEEZRLTNET,
o 'T" F/2F 't 1T b DEEE (transpose) MEtREICHEHAIND ZEERL TN
7,
I BT c OfFFEERLET., 7RI YOllET, c BT A g
(leading dimension) & D/NT7RFIUTIR 5720,
n HWHTH ¢ OFEKZEEREL T, FIEIE Ol ETRITFNIER SN,
m JJ—F%E%L/’CK/3E@—O
o 13 a OFIEL, 'N' FE7ZIE 'n' D transa INT A=Y =R LU THEBAINT
WBHHE
o 1A a OFTEL 'T" F7/2F 't D transa INT A=Y —ITRHLUTHEBAINT
WaHE
Z LT,
e 1751 b OITE 'N' F721d 'n' N transh INTA—F =R LTHEHEINT
WaHE
o 1A b O, 'T" F7=IE 't D transh INT A=Y =R LU THEHEINT
WaHE
m B3P Ol ETRiIFNERED A,
alpha
ZHUIFH a DA —U DT ETT,
a 3T float (sgemm FH) F7z13 double (dgemm H) D AJ1T51 a TI,
lda
ZHUE. a DMRET HESNDHEET ¢+ A2 3 > (leading dimension), JCET 1
A2 3 (leading dimension) (IO XD KTARIFTNETRDERA. BL
transa 7% 'N' F7213 'n' ELTHRESINS E, ET 4 AT 3> (leading
dimension) (& 1 A ETRIFNIRDERA. L ransa 7 'T" £7zid 't

ELTHEINDSE, EHT + A2 3> (leading dimension) 13 m THEIN
ML, E TR0 £8 A,
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b ZHUI float (sgemm f) F7z13 double (dgemm H) D AJ11751 b TI,

ldb
b THREINDAEINDOHATT A A a, BfrT 4 A>T aidtoko kT
BT 0FERT . BLU transh N 'N' 7213 'n' ELTHEESINS &, L
S ¢ A3 (leading dimension) 13 m THE I N/ZELL ETRITNUIARD
FH. BL transa N 'T" 2T 't ELTHRESND &, LEFT o A
a > (leading dimension) {3 n THRE I N/ZELETRITNIIR D FH A,

beta
ZHUITH] ¢ DAT—Y D TERTY,

c 3T float (sgemm F) F£7=13 double (dgemm F) fEDH 1175 ¢ TY,

ldc ¢ THRESINDBHINDKITT A A>T a, BirT4 A>T aidtoko kT
BT 0 FERT . BLU transh N 'N' F7213 'n' ELTHEESNS &, L
S ¢ A a3 (leading dimension) 13 0 PAET., | THREIN/AZMEULT
BRI D FH/ A

H: 1750 c &, 179 a £721d b EHBEITL A bZ2Ff> TR 5720n, £S5 TR
WHE. WRIETRIARTY .

libxlopt 54735 U—ADY >
T 7 )V N T, Tibxlopt 74 75U —I3 XL C/C++ D2/ F—TaA/)NAILT
HNTNHDOTY TV = arEBY L TVWET, LML, I—F—0NY—
R« /)X—F 14— BLAS A4 75U —Z#HLTWAEEIT. 1ibxlopt &—#&ITH
fif SNz BLAS )V—F > ZFNEWEEITIE, Tibxlopt 177U —Z&ong
MDD BLAS 714 7T U—0HHIZ, U2 VRICOY > R ETHRELRTNIERD
FH A, BIZAIE. LD BLAS T4 75U —» libblas.a EMEENZEHEIL. KD
AR RTO—RZINAMIVLET,
x1c app.c -1xlopt -Tblas

32781 Z—1%. sgemv. dgemv. sgemm. BIN dgemm BH%kZE 1ibxlopt 71 75

D—MMSENH L, o3 XTO BLAS BE%tZ libblas.a 71 77U —Mm5IEN
HLUET,

>
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£ 12 8 OIS LDLESIMNE

A2 F—1d, HHAEY— - 707 I L0MFEDA > T U A MHEELT

IFZRELET,

o FHEAIRERR T O T A - )— T O HENGHINIE T, (108 X—T D TFHEATRE)L —

TI) ICERINTWET, T2/80 T— O HBESIIEAEDED [109 R—

PO THENEALEE O A el aEfk) [TRRESNTVWET,

e« OpenMP 77U —a - JOTI LA 27 —7—AERRITEIL =75
T T4V IT47EFRALE. C BEW C++ 70T T L - I— ROBHRM
AWHALEE T, OpenMP T« L7 7 4 7 OBEEIZ, [109 X—2D [OpenMP T
(L7 4 TOfHL | TR#ESNTVET,

7075 AFLEOTRTDAY w Rid, omp 747> a >/ LIC -gsmp O
ST — AT a iaRREE. HAMRICRDET, Y —I3EHER
OpenMP DFEGMZE -gsmp=omp I /51 F— - F 7T a k> THAWEEICT
ZTEITMN, TNZEfTO EHHESEAERAARTICINET,

A -qgsmp 7> a3 EALy R-t—7 - AN F—IFERHLE—-R (r #E
HrEZOHO) EHICHEAINRTNEARDER A,

Oy I A A— ROMAEEIEZ. YILF ALy Ricko> T, TLTHEELITHE
BOLPREEE ECTRITINET . ERSND ALy ROEIT, BRELKETAIT T
—BIEICHR T B LI K > TIRESINE T, 1EEIT. RELKTHREIND X
TPa—=Y T s 7I)IAY XL LN T, FHTEER AL v RIZ#EInE
T, WHAUEDED XL D72 AV v RIZDOWTH, XLSMPOPTS BREAHE, AL v
R 27 2a—U 27265000747 a  RMERRETYT. JORE
EEOFMIZONWTIE, XL o/C++ TN F7— U T7L2>Z] D
XLSMPOPTS ZZW L TL7Z 3\, OpenMP Hpk7z ZEHH DA, OpenMP B
BEREFALTALY R - 27 2a—Y V& H#lTs I ENTEET,
OpenMP BREZZAEICOWTOFMICOWVWTIE. XL ¢/C++ TN TF— - U T >
LX) @ WHIED/ZDD OpenMP BRIFZEHKEZIL TS /ZE W, OpenMP i
AAABEEOFEMICOWTIE, XL ¢/C++ TN F7— U777 L >Z) O i
FIEE D J= 8 D HA B BIE) 2B L T IZE 0,

ALy ROVERR ik &R 258283 DWW T, |http://www.openmp.org|
MO FIATTEET: [OpenMP Application Program Interface Specification) &ZHL T<
ZEW,

I3 e S
[f6 X=>@ TIFAEY —DOWHIEE (SMP) O |
(XL C/C++ >N F— 77 L >X] OBHEH

B Riswiropts

E [ AL D 78 D OpenMP B2 %5
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B o onsn s i
IR 51 St

[+ [OpenMP Application Program Interface Language Specification|
[(http://www.openmp.org 7> 5 AT ] HE)|

sHERTREIL— T

IW—T1F, FREOWTNNDOETHIUIFHATREEEZEA SN ET,

58T 8E)L — 7#8 X (Countable for loop syntax)

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

I—z’ terat ion_varz’able—I

»—statement >«

RATF—hAY - 70Oy S FEDFEFEEIL— X (Countable for loop
syntax with statement block)

»>—for—(

; ) >

I—iteraifion_variableJ I—expressionJ

»—{ increment_expression } >
I—statement_l istJ

I—declaration_listJ I—statement_listJ

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

»>—while—(—exit_condition—) >

>—{ increment_expression—}——»<

l—declaration_l ist—l l—s tatement_1 ist—|

FT#4FTEE)L— 7% Do #3X (Countable do while loop syntax)

»»—do—{ increment_expression—}—while—(—exit_condition—)—— >«

l—declaration_l ist—I l—statement_l ist—l

LRI FOEENEHEINET,

iteration_variable
IS, BEIERZIIBRARNL—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
>.
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Z 2T expression {3V —"7 A4 2NUT > NEEFEEEXTT .  expression
W SRR E R ITEEE. R oy —F TR >y —K BB L.
FET FLAZFODERZZRTE L A,

increment_expression

+

ROEROHELZMHTEXT,

++iteration_variable

--iteration_variable

iteration_variable++

iteration_variable--

iteration_variable += increment

iteration_variable -= increment

iteration_variable = iteration_variable + increment
iteration_variable = increment + iteration_variable

iteration_variable = iteration_variable - increment

Z 2T increment 13—+ A4 2 NU T > MMFEHAEHEHATT, expression
DOMEIIFETRFICHI S ZEMMTEETMN 0 TEDH O FH Ao increment 1L, FHTE
BETITFIER, RA 2y —Fi3R 1 >y =K, BEFH L, £2E37 R
VAZFFOERESRTEEE A,

BE) 5B D ERRTEE{L
2N T—I3HEIICE R — T2 L. ifEREfia——o7nr <
I A— RNOFEAREIL — T2 T RTHHEL £9, IL—T1F. [108 R—T D

[ TEHERTEEIL—T ) | I RENTNBNTNADERXRTH D, TLTUFOZRMEICE

S5 TWIUZL countable & R7ZEINET,
o« W—TICAHT BT T >FMzN,
e increment_expression I3 U T 4 1)l - &7 a3 TN,

—fREOIC, FEAIEEIL— T3, PR DT RTOELENMZ SNz EZITOAHEN
WA AL S N E T,
s N—TORENFEBEZIZKRTITBIEFIT. 7007 T LOFRITEEL RN,

N— T A TERIED 720,
JV— TN D IFE NS AN, -gqnostrict 472 a ZINEZNITRWED, b T

T —DEEEZITIRN,
+ -gnostrict_induction I /X1 T — « AT a >NENTH D,
s -gsmp=auto I /N1 T— - F T alNETHS,
e ANAF—IE. ALy R-t—T -a214F— - E—RTHULHEINS,

OpenMP 74 Lo 51 FDER
OpenMP 7«1 L7 T4 713, SEIERY A TOWFIEBEELET ST EICL>

T, #t

AAEY — OIS ZHNTIER L X9, WHAFEEICIE, Yar I a3

—ROREVIT AL FEREL T AL FPOWGZMARD Z ENTEEXT,

TII%E. WRO— T dU =2 hnEd,

%12 = Jarssaoxsns 109



1. ALy RIZ&k > TEEMFINTON A MFIEE 2 11— —NEXRTELT T 5
< (#pragma omp parallel). K7D OpenMP 7« L7 7« 713, #HELIX
B EN TV HAFNFEIRITNT > RLUET,

2. WMHIBEIHAN TEENED XD ITH#MENEMN, £LBFALy RE2HET50hE1
—HY—NEFTES 7T < (#pragma omp section. #pragma omp for.
#pragma omp single. #pragma omp task).

3. Al v REORMZI—F—Na> hO—)L T&E5 7T < (4pragma omp
atomic. #pragma omp master. #pragma omp barrier. #pragma omp critical.
#pragma omp flush. #pragma omp ordered).

4. ALy REOT =4 OaEEOER#HIHZ 1L - —NERTE LTI/
(#pragma omp threadprivate).
5. Y2V EIMEA DT <7< (#pragma omp taskwait, #pragma omp barrier)

OpenMP 7« Lo T 1 THX

—

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

TSI T4 LT 4 TR, —EICEENNEHEI NSO - RO a D
ERCERINET, HlzIE. LFOFNL. for )L— T OKEZINCETTE S
HItEE 2 EFR L TWET,

#pragma omp parallel

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

}

ZoFNE, 2 DU LEOIEKEDOTOT T A—ROt® T 2 3 ORI ETTE
HAFIEE A EFRL TWET,

#pragma omp sections

#pragma omp section
structured block_1

#pragma omp section
structured block_2

}

OpenMP T4 L2754 TDTZ 7 ZEDRBIZONTIE, XL C/C++ T2/No
F— Ty L >Z] O DD T Z 7 « T4 LT 4 71 Z2BHRL
TL7ZEW,

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

B rrmmorsors 77 s Lo 57

& [OpenMP_# A 3A 2B %Y
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& (GRG0 openvip BEEH]

HHIRIZEADHAEHEERER

WHERENOZEET, XA, FR3HEAOITFANEZR_ROZIENTEET, H#

A2 7F 2 MANOEET, BE L7205 — TN TEITHOITRTDO AL v RIT

FHMUTAHTT, EHI>TF A MNNOEKIL. MDAy RDSIFIELRRTT,

BAL Y RIS OZBOHEHAIE—Z2F56, ALy RAZOIE—IfTo AR

DAL v FIZIFRAEHE A,

BEROT 74O TFA M. FilOBAITRESINET,

o FEHIA B L —UHIM 2R ORI EINE T,

s BIMICEIDIRSNSA T2 MIHHAINET,

« HEIZ ML —VHIMZR DAL, EHATY,

s E—THIDIRD AT —NOEEIIHHATT, HE—T13 1 Db EHE
Ao

o MiFHEROIMITER S NAZLEIT. MWHDL—1GEBT 2 AR £T,

s W—TREEET. TNSDOIN—TNTIIHATT, IN—T7DERDOKELEK DM
1 V=T DG L TEITI N EZEER—TT,

o MiFL—TWT alloca BAKUC K > THIDIRSE N AT —1F. ZDIN—TD 1
DO KEGERERI O AT L TERL, &ALy RIZH L TIIEM T,

LFOd—R -2 XA MiE, 260 TF 740k < =)Lz RrLET,

int E1; /* shared static */
void main (argvc,...) { /* argvc is shared */
int i; /* shared automatic =*/
void *p = malloc(...); /* memory allocated by malloc  */
/* is accessible by all threads */
/* and cannot be privatized */

#pragma omp parallel firstprivate (p)

int b; /* private automatic x/
static int s; /* shared static */

#pragma omp for
for (i =0;...) {

b =1; /* b is still private here ! */
foo (i); /* i is private here because it x/
/* is an iteration variable x/

}

#pragma omp parallel

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

int E2; /*shared static =/
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void foo (int x) { /* x is private for the parallel =/
/* region it was called from */

int c; /* the same */

-}

W< DND OpenMP XHITIE, BIRSN/ZT— KT 5t TF A
DIREZEI—Y—DMTO T EMNTEET, T—YHEDHHOBHCEHOENEZLLT
ICUARLET,

T—YHENEAO | FH

JR ML B

private private X Hild, F—LDEAL v RIZDWTHMALRLD, £H%E
UARMIETLET,

firstprivate firstprivate SCHild, HAXHIAHARE L/ZEEEDO A —/X\—1 v hZ&#E
L ET,

lastprivate lastprivate SCHild, SASCHIAHE L ZHREED X —/S—1 v N 22t
L9,

shared shared XfilZ. F—LADTXRTOAL Yy ROY X MIFERINDHEH
EHRALET, F—LDOTXRTOAL Y Rli&, F—DA L —2H 0Dk
AEBICY VAL ET,

reduction reduction 3CHild. U A MIERINDANT—FERIZDONWT, HES
NHET 20> TR/ ETTVWET,

default default X fild, T—HY—NEHOT— ¥ HRHEDEIEITEEEL 5 2
LT EEHELET,

HECOWTIE, XL ¢/C++ TN Z7— - U7 7L >Z] @ NI D 72 9|
(D757 <«F 4L 275471 [ICFEHEHD OpenMP T4 L7 54 7DFHHZESRL T
{7ZEW, £/, TOpenMP Application Program Interface Language Specification)
(http://www.openmp.org] TAFAAE) ML T Z I,

(XL C/C++ O>2/NAF— - U757 L2>X] OBHEHR

& PEAIIR DO DT T - T4 LT T 4 T

A FILIR IV — T A DHE/IMEIE
2 T— i, HE. BE ORISR O, )b— TN O MNREE K
DML, BWIIET B 2 ENTEET. I, FROBROWTNHE O
INCEIT 5 2 EASTEET,

»»—variable—=—variable + expression ><
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»>—variable += —expression

A\
A

ZZT.

variable
I3, BEEZIIBRAERZEZRETS ID T, TORESLT RL A %Rz
T, FARINE2IN—TZ2EUIN—THOMDE NS bSRINETA. Fi
ZIE, KITRTI—RATIE, RARINEIIN—TAD S OADMENE L TR
mSNnEd,

int 1,j, S=0;
for (i= 0 ;i < N; i++) {

S =S+ 19,
for (3=0;3< M; j++) {
S=5+17;
}
}
expression

IR OEHZXTT,

Wik S N7 M/ -qinfo=reduction 72 3 IZE > TU A MEINET, OpenMP
TA LT T4 TV MNERZETRIE T A2 2L TWET,
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L EGE A

AEIIKE IBM DMEETIEGBIIT—ERZDWTHERLEZHDTHD, &
RO S, U—EX, £RIFHEENHARICEWTIERZES N THWARNESN
HOET, HATHATREREE, —E X, BXOHEREICDOWTIZ, HA IBM
DOEFEELBICBER<ZSIN, AET IBM &5, 7OV I 4, £RIFY—EX
WCEMLTWTS, 20 IBM &Y, 7O7 5 A, 239 —E2DOBDMEH A GE
THHIEEZBERTDHHOTIEHD FHL. IHNHITRA T, IBM OHIWFTAHE
BIRETDHIEORN, EEEMICFEZORS, O I A, £ —EXZEMEH
THIENTEET, 7L, IBM SO GEET OV T AOEBEEZIZIY—E X
DB X OGRS, BEEOELTITo TWEEEET,

IBM (3. AZBICHEHINTWAIHNRICHE L THTHE EFHEYOHDZED) %
RELTWAEANH DX T, AEORMIT. BEEKICINS ORFFHEICDONWTE
WHEEFF# T DI E2BERTDIHDOTIEH D T, EEHEIZIOVWTOBRWED
Hid, FMITTRRESELEICHBED <ZE W,

T242-8502

PRI RAN T R 16235 145
HAY A - E— -« TAKESHE
B - HIRRpE

HIIA PERE = A &2 > Aot

DUFORGEE, EEZFHBROERICHDRVWESIE,. EHINEEA. IBM B
K2 OE#ZE L IIHEBEOTF2MIE. AFEZREYE L TEHET 5 EEDRETHR
U, i EORGE. R BRSO RIED L VAR EOBIHART 2507
NTOHRS LIZERORIEETZEDREVWHDELET, EELIFHISICE S
T, EHOBITHEICLD ., REEETOHIBENEL SNE5E. miTHEE OHR
2ZF5HDELET,

ZOBERITIE. HIMICAREY)ABFRCREE ZOHEERH 0 £9, AFILE W
WCREIN, BLEREEIAFZEDLKRIHAAENET, IBM ETERZLIC. [
B, ZOXEBICRRHBINTWIEBEEZZI 7OV I LN LT, ®BEFRIZEEE
FoOZENHVET,

AREIZBWNWT IBM DD Web B MZEMLTWAEHENH D LT, HEHOK
D LT THD, RLTENSD Web Y1 MEHETZHOTEHDEE
Po TNHED Web Y1 MNMTHHERNI, D IBM EFOERO—EHTIZH D £H
o TNED Web U1 MMI, BEHKOELTIHEALZZ W,

IBM (3, BEEMEMT 20N 2EHD. BEKITHL TRASEBBAD Z L
DIz, HSEYEETHHET, FHBLRBEMTL2IENTESDDELE
3—0
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ARTOATTLDTA X ZEFEHET, () MBIERLEZTO7 I AEZ0MO 70
TIh (RKTOTITAEED) EOMTO/BHRSH, BIO (i) LS N/ZIERD
MAEFMMZTREICTHZEZHNEL T, A0 I ACHETAERELELET S
FiE, FREICERE L T Z S0,

Lab Director

IBM Canada Ltd. Laboratory
8200 Warden Avenue
Markham, Ontario L6G 1C7
Canada

A7 LTS EREOERISE, EUSEREHEO T THRAT 2 I ENTEX
I AEOBELHDXT,

AETHHINTNWDEIA X - TV I AFRIEFOMD A > A&,
IBM FTED 707 T AEKOEKISLIE, IBM 707 5 A0 HERSMH. -3 h
ERIZEOLEIZEDWT, IBM IRt ET,

COXEBRZEGEENDVWNRD/NNT+—FX A - T—4H, EMHEE R TRESINZ
HEDTY, TDD, MOBMERE TH S NIZERIL. BAa5 NS £,
—IDHEMN, BFFEL NI D T AT A TITON /N D O £33, ZOHIE fiE
N, —RICFATRER S AT LDOBDEF L THARILITHD EHFAL, 51T, —
HOBIEMEMN, HEEMETH D AREMEND D £, EEOFERIT. Ri20[fEEND
DET., BEHKIT. BEHEOKFEOREICHELZT —Y ZHNDDZLENDH D F

ER

IBM DS OEGHIZEE T 51 HIL. T O®EMOMIGE. Hkd, L <IZZzofton
IR TRE/SY) — AMNB AT LZHDTT, IBM 3. 150 FDFT A MIfro
TBDEH A, LEN> T, BT 2E T Bt £R1320Mo%E
RIZOWTIIHERE CE £ H A IBM DA ORGOMEREICEE T 2 ERIL, =50
B OMIEFITBENLET,

IBM DOFFD 0 FE 7 1EEMAICEET 2RI DWW T, &7/ UICEE £ 7213
INBHLGENDHD, HICAREZRLTWSAHDTY,

AEIZIT, HEOEBUE THWLNS T — Y PMEZOFANEZTENTNET., &£
DEMSRMZEZ D012, TNH5OHNZIE. A, % 752K, HD0ITENE
BEDAHRIMNEENTVAEENHDET, ZNSOAMRITTRTRZEDOHDTH
D, LN ENT2RENEELTNSELTH, THUIMERICTEEE
Mo

HEMERE R RA:

AEIZZ, BARBRARLV =T 2T« TIy NI —LTOTOT T T Fik%E
BIRT 2T 7 TUr—a - TV I LN —ASHETHEHINTVLE
T BEREIL. Y27 OV T LMEINTWEAXRL—T 4 2T - TIv b
T4—LDT7 TV r—ar TSI 0T A2 =T — ALY T
Uir—ar-- 7075 L00%. #H. it BEAZENELT. WhikasEX
IZBWTH, IBM IZMliz 2D 2B INEERL, S%EL., ifid s N
TEET, ZOYT) - 7Ol I L3, H5WILRETFICBITIZEERRETANE
BT A, o T IBM X, NS08 > TV 7075 LD TEREE,
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FIEES U <ISHEEMEDR DS 2 L2 F0DON L0, RIETHZEFITEEE A
BEHKIE, IBM OF7 T U r—al s JOT 530 A4 =T — AL
77V r—ar - 7ars I 0%, B, KGE. BEfEENEL T, Wik
LERICBNTH, IBM ICHliZSHAD T &< INEERL, &L, BAT
L5 EINTEZET,

TNETNOEEY), YT - TOT T LAOWNERESES. FRIET R TOIRER
AEMIC®. RDOK DT, FMEMERZANTWEESBERDH D T,

© (BREO2tA) (UEFE). Zod— Ro—#iX, IBM Corp. O > /)L - 70
TILMBBMSNTNWET, © Copyright IBM Corp. 1998, 2010. All rights
reserved.

BEELUT—ER-7—2
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DAREBIOZOMDEICHBIT2EETT . TOERNA SN AT, KEIC
BT IBM DA T 286 R £ 2 3EICIE. PIHERRICHEERS ¢ £23 ™)
ERHTTRLTOWET., ZOXDREEIL. TOMOEICBNTS, BERpbEEE
SRR CTH 2 AIREMEAH U £9, Bl TO IBM OBERICD W TIA,
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TELLEIWN,

Adobe. Adobe ™I, PostScript. PostScript T I1%., Adobe Systems Incorporated D
KEBIOZDMOENC BT 2 B EREGHEE £ 72 I 3REEE T,

Linux /3. Linus Torvalds D¥[EPB I NZEDMDENT BT BB EEE T,

Microsoft. Windows 3. Microsoft Corporation DK[EH X NZEDMDEIZ BT %M
BETY,
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%5l

HAGE, BF, &5, Rk CFo Rl (#) [j—ﬁ
ECES SN TVET, 2B, & -0 45

FOREEIREE EAScmbn 28 A
.03 48 ik 77
TWET, o4 49
-05 50 o
(717 Fafe. B 66, 67 [/\7]
Al & AR N— R 7 OEElL 51
T=FTIF v Fasft 43 BoFl. Fortran 8
i 51 W 43 Sy 7 FEBEE 15
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