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L. BBFEO7 75— atE 32 Ev k- E—RN5 64 Ev b - E—RIC

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

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

#4.32 Ev - E—RBLU 64 Ev k- E—FIZBIIST 3OV A XL EEDE

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

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

« X=2® Tlong EDEID LT |

s BPR=2D TR —DED YT |

s pR—YD MEGRT - EAEDE] |

« [5X—=2® [Fortran I— RO L |

32 Evybh-E—REET 64 EVE-EB—RTAANTIESET. 7 TUr—
Ta OBMEICEET S ~HMOMEEZET 25 DITHRILD. -qwarned 7 a >

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

8 MEELEGEIE. a2 F—0NERCEEZHR L £,

64 Ev b+ T—RTNRT 4 =X AZM LSEBEDOREITDONTII,
[F - E—RToOEEORE{HESRL T ZI N,
XL C/C++ J2/%1 F— - U7 7L 2>Z] OBHEH

& 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
2 Eyh-ET—R&E 64 Evh - EB—RTIEERRDZE

3. ROETRT LI,

ER

#5 32 Ev k- E—RBLUN 64 Ev k- B—RICBITZEEZDEHRR
vryRUwr  |[E—R fid 16 HEEL 10 5L

EB

LONG_MIN 32 Ev b2 0x80000000L —2,147,483,648
(signed long @ -

521 64 Ev b [-2%) 0x8000000000000000L | —9,223,372,036,854,775,808
LONG_MAX 32 Ev bk |27 Ox7FFFFFFFL +2,147,483,647
(signed long D -

= 64 Evw b [29-1 0x7FFFFFFFFFFFFFFFL | +9,223,372,036,854,775,807
e AAHE)

ULONG_MAX |32 Evw b |21 OxFFFFFFFFUL +4,294,967,295
(unsigned long - "

DEAE) 64 Ew I [2%-1 | OxFFFFFFFFFFFFFFFFUL | +18,446,744,073,709,551,615

ZDENVIZED, ROXOBBESENELFT,

+ double Z%KIT long fEZEHID YK TH &, EREENKRONSZ ENHD XTI,

» long BIARICERMEZE DY TEHE, PHLAWERNELDZENHD FT,
ZOMBIZOWTI, | MNong ZEANOEEKMEOEID MU TY [CTHITFFL FHBAL
x7,

* long flEiZEY b7 hT5E, BR=2O lNong IEOE Y b - 7 b [TilhX
5E91T. ENENROFERITIRDET,

« T int BlE Tong BUAERXBIRTICHERAT S E. EATEH, TAEH, (KA. 5l
BEIZELREDHIETREED S BICRANMTHON, BEENEEONE T &R
<, BEBEFOUDET, 507 b, FREZTOMOTFHIL 2 0niERZEHE<
ZEMHDET,

MOEEKICEI DS TR, BEEICEI NS & X long BUENA—N—T70—F 54

Bl LR EITOBENH D ET,

o BRIREIF Y Z MCX o THAELTL, BEROS BICHARIND ZEDRN
£951TT %,

* long BlZRITEAKNTRTHEYICTO MY A TLINTWSE T EZ2ERT 5,

s long NTA—%—%&, ZNNEINIERICL>TRZITANSNSLDITT S,

long EHANDELREDE|Y HT

C BEW C++ Tl EEOEFEINIHROBEANCE S TITONETH, <07
07 AT, 16 EERERIIT T4 v 7 ADRBRWERZE [RIO W] BHELT
FRL. 2 OfBERICE-ST R Ev b DATLATHESINLRAZHZ HMHE
2RLET, TOLOIBKERMEILZ 64 EVE - E—RTIE 64 Ev b long BT
PEREINDE ZEMBNED, ZNWTWDEERD XD REREER T, FH LWL
ENECBEZENHDET,

* constant >= UINT_MAX

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



e constant < INT_MIN
e constant > INT_MAX

BRTOFHLUBNWEIRIERHOH Z WS D, ROFRITRLET,
7%6. long BUZEID B TENDEHD, EFRTOFH LR FER

long IZHIV B TENDEL | 55 O R2EYhL-E—F |4 Evb--E—FK
—2,147,483,649 INT_MIN-1 +2,147,483,647 ~2,147,483,649
+2,147.483,648 |  INT_MAX+1 —2,147,483,648 +2,147,483,648
+4,294.967,726 | UINT_MAX+1 0 +4,294,967,296

OxFFFFFFFF |  UINT_MAX -1 +4,294,967,295

0x100000000 |  UINT_MAX+1 0 +4,294,967,296
OxFFFFFFFFFFFFFFFF |  ULONG_MAX -1 -1

BT 4 9T ADBVWERTIE., BRBNWEWIIRDIENHDET., TOHA,
sizeof HEDIEREZLHICEHI VY THEERE, 707 T LADMDEMTZENH
L5ZENEZLSNET, HlZE 32 Ev - TB—RTIE, 228070
4294967295 (UINT_MAX) D& 5 72%¥ifi% unsigned long &L TANT S &, sizeof
T4 NAFE2RLULET, 64 Ev - E—RTIE. ZORUCEAE signed long &
720, sizeof 1 8 NA hE2RL XTI, EHZBARICEREET L. [FEOMENGE
Z0ET,

ZOXDRMEZEERT ST, U7 4w 27 A L (long BOEBDHZE) £/21d UL
(unsigned long BIDEH DL E) Z2FHAL T, 707 I LADOMOEMTBITHEID Y
TOROFRICEEEZ 525 LEDONLERZEZ T XRTHRNICATLET, Lo
BITId. 42949672950 DK S ITEMEITH 7 4 v 7 AT dHE, 281 T—13,

32 Evyh-E—RFEEIFT 64 Ev - E—RT., ZOFEKZEHIT unsigned int &
BT HEIITRDET,

long fEDOEY b -7 bk
long flEZ/EICEY b - 2T MLEHE, 2 Evbh-E—RE 64 EVE-E—R
TIIERNELZDET, FROEDFNT. UFOI—R -7 A 2FHLT
long HOEHTE Y b« 2T haETLIEGEOREERLIZBDTT,

long 1=valuel<<l;

&7 long EOE > |« > 7 N DfEE

1303 YURUwr |[Ewb -7 MEOM
28 R2EYR-E—K |64 Ewh-E—F
Ox7FFFFFFFL| INT_MAX OXFFFFFFFE 0x00000000FFFFFFFE
0x80000000L|  INT_MIN 0x00000000 0x0000000100000000
OXFFFFFFFFL | UINT_MAX OXFFFFFFFE 0x1FFFFFFFE

reps

o

1 %32 Eyh-E—RBLUN 64 Ev k- E—RoMEH 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,

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

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

LROX D BMEEEREET 52D, ROXDICTLET,

s R A —ZRTEKE 7O Ny 1 TLdT %,

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

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

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

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

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

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



Fortran J— FDREULH L

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

£8. C/C++ & Fortran DFZEDT—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 )
ESPE A R

[RX=>0 T3 2 % XL C/C++ @ Fortran TR |

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

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

» M1 ]

[ TR d 27— 7 |

BRX=2D PRI NERT—4 |

s PR=20 TEEMUTHL, BERUONTA—F—5[ZJEL |

s P R=DD TBIEAA 25— |

s OR=DD Y >T) - 7027 F L Fortran ZFFONH T C/C++J | 1d. FORTRAN
YIIN—F 2P0 T C 7075 L00 2L THWET,
B L1 it
[5 X—2® [Fortran I— ROMOH L] |

ID
Fortran CTEMNNZEKZIEONHT C I—FBXLN C++ I—RZ2EELEEIE. 2
NS OEEICKD T ENKETT,
e ID ELTARXFZMMT D LTS, T 7%)V 8T XL Fortran 134 ID
Z2INLFIC LU ETA, FORTRAN I 2/81 =3B D4R 2 KI/NSCFITH VT T
AT ALDICERETHILENTEET,
e ID CLTCE ID OffifZ#tIT5, XL Fortran ID WNOFZNXFOHEKREIL 250
T—é—lo
Wheddr—48

TiEDOT—T L, C/IC+ BXN Fortran THEHA[FE2 T — ¥ BOXHRZE R L T E
T, CIZHDINONDT—FRIZIL., Fortran IZEMRERELENZNVHDONH D F
T, SHEHETRHLZES 7OV I 27275 £Ed. 2N 2fiblanwTt 7z

=,

#£9. C, C++ BFEU Fortran DT —5HIDNHIER

C B&UY C++ F—41 Fortran 5 — 4% il
bool (C++)_Bool (C) LOGICAL(1)

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

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

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]

B [qabiias
B [align

O BH L

XFEELVEET—Y

KED OEAET —4 BE, C/IC++ BEX Fortran MHTHIENH D FT, LrL., X

FHBIOEEST— & RIS NHRET T,

« C XFARITIE ¥ XFTRYSNTWET, Fortran NTIX, TXTD
XFAEBRERITIZa O NAIVFICRESNZESINH VD ET, WD TH Fortran
MA R > TBIEENDI—F AET EEITE. AR D T5HOES &1t
THIEFROBIEEMML T, ZOEISEIT ¢ ITHRMICES IR d
MO FEEA, C O—FIid NULL & 7TXFZREL TWETA. SNz, £
FRESESNZESZVNODBESIHENH D FT,

o CIFEH T L A > bZFTESEIES (R CITNOBEFITL A > MIEEO AEY
— O —a>EhH5) TRELET, Fortran [FESFITL A > N ZEFIED
FUREE ICHELNEN. (R CHINOBIFIZL A > MO AT — - O —
a ELEDD) TRELET. PR=T0FK101Z1F. [C ND A A[3][2] B&
N Fortran ND AGB,2) ICX> TES SNz 2 Ktk OREFHIE) WRINT
WET,

8 XL c/C++: BElbBEIOTOYSI2 T - HA R



£ 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 —RENIC, ZRITORINIDONT, I—HF=DRFNDOTL A b & AT —HIT
WARSNZNEFTY AT B E, 1TESE (row-major) TIXAuDFFEIZR S EHE
IZZE(E L. B (column-major) T DIFENH > EHEHICEILTH KD
BRIBITIRDET,

BHEFEVHL., BLUNSIA—H—5|IEEL

BIEUE C /C++ B XN Fortran Difi 12kt U TlR—i2 70 b A A n/zirinid
20 £H A,

C Tt T74I)IET, IXRTOBEBHGIRIIEICLIE2ZFELTHD., HAHIN
REIIEIEEINZMEOIE— 22T £9, Fortran TlX. 774 )V KT,
FIEIISIRICE D ZITEL THD ., MOH SN EESINEOT RLA
Z% T £9, Fortran VAL fAAABIE, F/zIid VALUE @2 - THEIZ
KBZFELZEZTHIENTEET, gEllicODNWTIX. 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 —

BN A 7 —1d. TOMEPEEDT RLATHDT—FHTY, Fortran Tl
EXTERNAL A7 — KA > MAICENBIGIENEEER A1 >4 —T7, BKER1 %
=3, PP LXOY =47 b, FERXOEFKOLSIC, > FFANTHR
—hEINTVET,

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

DFoFNZ, Big->SBTEMMET O T LBLAN, EOLSITHEEGINT 1
OOTOT T LADMERINSMHHL TWET, /2, 5IEL TR ZT—4
REEINT A= —IN, C/IC++ BX Fortran 7 I —F D TZIFEL IND
ZEETELET,

#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, BRUa /X1
BAE2EROEL NN TT—INEGOREEZEET SOOI EIERANALE
AELTVWET., 22577y b 75 —LAMT, $5WE 32 Ev b - E—RE 64
Ev bk E—RFROBTTY U r—2 a3 >OBMEITS BRI TNTNORETH
ATEHMBEBEDEDOREDENEERL T, T DWIEL/NT +—< > ADIK
TZEBF<SEIDITLTLSZSI N, FIIXRY MV OSSR E SO EESNH
D, ZHUED TWRRWERS R EETLZENHVET, DFED, XIT ML
1316 NA REFICHE > THNEGDLETHIHLENH DX T, LI, TAltiVec
Technology Programming Interface Manual) ZZHL T 7Z 30,

FHERSINZTTA T a2 RETDHIEICED., MBEGDODEE—R2{i-5

T, D2NXAIVENL (R NAIVBANOY T2 a) OF—FROTRT
KT 73 N THEADEZRETHIENTREE ARV XY, MESDOBITHENT
NENA MEZERICIEET S ZEICKD, MESDYE BfiT2f->T, 2251
VAN ORE DA E I T — Y ROMBESDOREHRET D I ENAFEICR D £
ER

[ TirESDOEE—ROMHI [TIE, SET I b7+ —LBXET RLy > 27 -
ETIINTOIRTOT—YRIIHNT BT 74 ) EOMEGODEE—R, 774V K
REEEFELZODA—=N—F1 RTBDIMHD ZENaJfERY T AT a &7
7%, TUTHMAK. £6K. BXOEY b 70—V ROMEEGDODEE—R
DA EITOWTHBHAL £,

[15 =20 ThiEabREMTO/FAEL [T, FEODEKES OLEOICHERR)
TR TWAMNBEGDODEE—REZ2A—N—F1 RT52DD, V—A + I—RNT
HHRERSEDOIRET. 7777, BLUORBEEICIOWTHHLET, =512, O
SISV - TR ATHEGOEE— R SEMTOESRIEA 2 e 5 A f2 it
LTWET,

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

& [qatived
B8 A RIS R

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

HUESHEE—

RoD{ER

XL C/C++ MUR—FrT 284 DT—FHIL, Iy T3 —LEEDT 7 x )L b
MNEEOLEE— RIS T, N1 MERICH> T ESEbEINET, Linux T
1. 774 hOfrEREDEE— R linuxppe TT,

A=Y= I TFiLonITNArDIEMAZFEHAL T, T 74V hOMEADEE—RZ
BHTHIENTEET,
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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 EAEDEORE (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 bk + 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,
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[ MESAROMEGDE] [T, £AR2EOMESDOEOHAIZTAL T, L4614
L7 OEFZRELTHET, |[TEY L - 74—V ROMESDE] [T,
TOMOHAE, Ev b - 74—V ROMH EEEDEICTEET 2FZEFHIT DN
THHL, Ev b Ry IEEDEOHZRLXT,

XL C/C++ J2/NA F— U7 7L 2>X] OBEH

B [align
B [qabirzs

E fpragma options|

S8 BDESDYE
[[2 RXR=DDF 1| ICEHEENDZT—FIE. AN T—E5E. HER, HK, 752
BREDEBEDAN—OERICHEAINET, IHITEMLT. FidOHRAINE
B, TbbBRER, RAEERIZY S A8 L TatkE LT (&1
HIFELRWE) BEHINET,
e IRTOMBEEDOEE—RT, £E5EKOY A1 X 1F. TOMBEBEDOBEHEOEED S
5, BEKRODITRTDODAN—Z2UETHIEDOTELHR/NDERERS,

. ZEOEEKITHA X 0 N1 RBED S TENTNDS,

. OEESEIITA X 1 N1 RBEDETENTND, BIF—5 - A
N MEASDE, FREESEOY A XITIIMb 5N EiIcEEL T
I, LEN>T, B—DFNT—4 « AN—DOAZEEZOHERERLIZT 5
WYL Z 1 N1 M2 E£T,

s TRTOMEGOEE—RT., £EHEROMIESDOEIL. TONTINND A 2 /)N—
DERKOMNEBGODEHEEELWV, Ny INEGDOEE— RZ2H5 &L T, natural
MEEDODENZEOEAGERDMNEEDEIZ D /NI WNA I N—DEEIX. ZZDO)NA1 K
THDIAENET,

s MEGOEINDIESEKRIIHXARNTAHIENTE, XA MEINHELZ DEEIKIC
HHTEANMNESOEHANL., XA FESNZEEEKOBESHICARNT/R>TNWS
MEGOEE—RICL>TRES,

T Citr T2NA T—I3 HAY I X E AR ESD 7 5 2Tk L
T BRI A=V REERTLZENBVET, CHEOHOF T s M.
EAKITHT2BEDT w U FIHEM L W AT % D £9,

Ey b 70— REGUESEKOMESDEHANIZOWTIE, [TEY - 71—
PV RofriEa ORI ESRL T ZI N,

Evbk-714—IlFDMNEEDYE
Ev bk« 74—V FIE _Bool (C). bool (C++). char. signed char. unsigned
char. short. unsigned short. int. unsigned int. long. unsigned long. 1long
Tong. F7z13 unsigned long long DT —FHELTEETAHIENTEET, E
vk T4 =)V ROMEGDEIL. FOEAY A TEINAI - E—R 32 Ev
FEZIE 64 Ev b)) ITHKFEL XTI,

[.
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Evh- 74— VROEXE, TORAY A TOESEBAD I EIZTE
FHA, IEBETE—RTIE, Ev b 74—V RICHLT sizeof R TZHHT S
TENTEXT, Ev b T4—=ILRED sizeof EETIIHWICTHAY 1 TOYA
ZERLUET,

Ey bk 74—V ROESZ. TOREAYA TOESEZBATHNENE
HAM, BODOE Y M7 4 —)L ROHEDARICHERA SN, EIZERICIIRE S
FH A,

L. Ev b 74— ReaOEEROMESDOEHRANE, AR EEGDE
E-RICE->TRAZDET, ZORANCTOWTIE, UFTHAL X7,

Linux PowerPC® fiiE &bt D#RAI

s Evbh-T74—VRIE Evbh-Ta—=I)VR-a27F—05EDLTENE
T, Z0ATF—OHA X, EESNZEY N 74—V ROBIZT L > Tk
EINET, HlZE, char Ev b7 —I)VRIEZ 8 Ev ka7 F—%fiH
L.int Evbh-T74—=)VRE 3R Evbh-a27F—Z2FHTEZENSZED
WZRDEY, a257F—d TOEY k- T4 =)V RENAETESTHORES
N TER0ERL, Ev - 70—V REEROO > FTF—RTHEL TH
AdTHZEITTEERA,

e A T F—I3, 20T F—OMOARER ETHIASNSHDEL T, EH
HEATHNESODEINET, Ev b T —IVRIEZ. 2T F—OBIASENSEH
DB TENDEFED FH A

e EX 0 DEY L s T4 =V RNEBEKDODRIIDA L N—TH2EEIT. TOES
HKOMBEBEORIZHEEZF 25 L1378, XKOT—4 + AN—TF—NN—F
wITENET, BEE 0 DEY N« 74—V RDEBIEKDOBEID A > )N—Ti
B3, TOREESHICE S TRELRDOMEGOEERE THDAAZITVE
TN, TOEBEROMNEBEDLRICITHELGZER .

o ZHEIDIBVEY k « 74—V RIE, EEROMNESGORICIIZEZLIZL TH
A/O

Evbk-NysEdbEniial

c Evbh-T74—=VRIE 1 N1 FTREGDEIN, 774N FTIEEY - T4
— IV R OHDIAAIL L TN VT ENET,

s RX 0 DEY L TA—=ILRRHBE, RDAI)NN—=IF, RDOINA MERNSHH
BLET, £ 0 DEY K« T4 =L RWNTTIINA MERICHZHEI1E. KD
AN—IZZDERMNSBLET, Ev b 70—V RIZHSIEEY N - T
—IV R« A=, RONA MERITEGDELET,

Evb - NRyogEabtdonsdl
T,

#pragma options align=bit_packed
struct
int
int
int

. 8
: 103
. 12,
int : 4
int : 33
int : 0;

Q0O T~
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int f : 1;
char g;
}A;

pragma options align=reset

ADYARXIE T NAKTT, A DMNESEDEIZ 1 N FTT, ADLATT T NI
ROLDIZIHEDET,

AUN—% Nt h-FT78Y b Evbk-F7tyE
a 0 0
b 1 0
c 2 2
d 3 6
e 4 2
f 5 0
g 6 0

ESDEEHFOERME

XL C/C++ 3%/, (MEGOEEMTERZMELET, kDAY —i3, EF
DL, FHAEAZ OEEEBZO L NVOMNMEBEEDOEZISICHNA< I hO—
WL TEITTHIENTELLDICRDET, IBEINDZEMTITIIRODLDNH
NET,

#pragma pack(...)

BT TV —ar,

T4 VLI T4 TOBERICRHR S EEEHEOEME (&FEEL ).

PR, EHHROEEERDAN—ITHL T, RROMEGHOEE L TRED/NA
FMEERELEXT, X/ 1 DOEY b - T4 =)V R T F—5RET
ORATHIEZHALET, BRSNIZEESEROERSALE G D EAE DK
WAL TWET,

A7,
-qpack_semantic=ibm NEXNRLEIL (XL C/C++ TET 74V M), 1. 2,
4. 8. 16. nopack. pop. BIUZEDFHINTT, ZEO/NENZHEHTHI &
121X, nopack &E[F—DHERENYH D £J . -qpack_semantic=gnu 7\A %72
Bld (egxle BED gxlet+ 1—T 4 U T4 — AT 2HHITET 74V
). [push,]1. [push,]2. [push,]4. [push,]8. [push,]16. pop. FBXUZEDHE
ITI,

__attribute__((aligned(n)))

BT TIr—2ar,
1 DOZEIEMHE L TH—-OEEHEK (&AL 0. Tabbisk, LA
R, FRE7 T ACHEAINET . ELITESGEROMEL DA N—ITHEH S
NET, "1 00 HERHEELT, TORELTEEFINTNDSTXRTOE
BRICERAINE T, 22N typedef EFITHEA I NHEEIE. TR
DITXRTOA A A EINET,
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R, BESINLEAE EEEZITERR) OR/NOMEGDEMEE L TREDN
1 R ERELET, —BRIGER SN EROENAESDEEOHEM
WZHEHLTWETD,

A7,
nld, 2 DIEOXREE, £/ NIL TH5HI ENNH, NIL 3.
__attribute_ ((aligned())) F7=ld _attribute_((aligned)) &L &
ERRETY . ZHUIRKDO VAT LAMIEGDODEZEELZIEER—TT
(TRTD UNIX® I 874+ —ALT 16 N1 M),

__attribute__((packed))

BNy TV r—a .,
1 DOZEEBEMEE U THMABEER., £LI3ESGEROELZ DA )N— T72b
HRGEAR, AR R ACEREINET, 1 DoRIEREL
T, TORELTESEINTVNEIITXRTOESEDTRTOD A 2 )N—ITiHEH
INEI,

B, BIRINAE2E EE G5 ORKMIESOEMEZ, @HNSETH D]
RERREOR/NMIESGDOEME. T7k8bb 1 N1 MOEHE 1 EvFDOEY
ke 74—V RICEAL XTI,

__align(n)

DR, WEONA MICHAT S, ZREZITESERORAOIE D2
LET, £ COBMITEASNTNS A b L—URRENRIICHAS ¢
T, BRSNLROEHEEDEEOMMC N L THET,
HIBT TV —va,
LEKOMEL DAL N—TIHR<, BOETHRVIED, Bl (X7
AR 20K, E SRR E KICE L £ T,

VEE A
n &, ED 2 OXRZIHTRITNITIRD EFH A, XL C/C++ TEI—HT—N
VAT LADIRKIEEBADMEEIEETHIEHTEET,

BEEDOIARTRUYSNEZEHY X NN TEMTNES OEHICENNTNDY
B, TNRESNOITXRTOEKICHEHAINE T, bR TOHEFTDZE
BOMTHEHAINET,

2. struct OBESHNOELTOEE HFIZX-> TIIBOERICHET T 5 2 ENAJFET
HO., LENS>TEDHD TXRT O VALY AIZEHINET ., £L21EZ20D
BB —~A A D ADAIBEHIND ZEHHD FT, IOV TIE, XL
C/C++ F>7—2 - U772 OREEESRLTLIZI N,

WE SO OB T2 M T BT, BT E'— FRIOMAEIEN. BRI
DEHT O EIEANEMITRL580H D KT, B0 3 > TR, Fid
DERBDINIDNWTHEEDEBEMT OB A BT 1 > OMEZFHIL TWH
x£9,

o BOE WK, K X3 TR OAN— BXRD typedef AT —h
AP THERESNZI—T—ELOM R L2, BMARELIIAN I —&
.

o BAMRAE dmidk, AR X237 5 %)
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(XL C/C++ A2/ F— 1) 77 L >Z] OBHEH

E pragma pac

& [-qpack_semantic|
XL C/C++ Z>0—2 - U7 7L > Z] OBHEH

B mrsnesnramy
2

B i R

B

B mrsresrnramy

B s

ANS—ZEHDOMEEDLEERETDHARSA
PUF DA TIE. non-embedded (A% > R7 O 2) AN T—EEBLY embedded A
NT— EERDODAN—ELTEEINTNDLER) OGO ERDEEMTO
FEERRELT, ko5 T - 770—F] T MEGOE] TOWTHRE
LET,

BEOMEGDYE = maximum(GIRFDOMESEDE., ZEINZMESDEHE)

ZZ T, BRARBOMESDHE = maximum(maximum(fIE &t U8 @ EAE,
__align fEEFDME). minimum(HDON7EEDHE. packed BUEM:AH))

ZLT BHEINMNESDEME = maximm(fIESHE UL OJEMME. packed
ERDJEMEE)

MOMESDOER, BENESSNLEE, TREMESDEED typedef XND
MIZEA S NG EICBT 5, BEANG HoiEabE £E—RFTY,

I5IBEIML T, AABEEIZDOWT, #pragma pack 74 L7 T 4 TIZX>TE
HEINDZENDHLEEFLTORAIMNEHENET,

ZROMESHYE = minimum(#pragma pack fE. maximum( G )2 DN EED
. BEINMEEDEE)

fE: L. FUBEHOMELEB XOZEELOW SN | DOESITHE S NS
&, 2 BEHORMESERENET,

SRR EHDONERDEERETHHARSA Y
DUTFORARITESRELE., TabbidEg, HEK BXUOY I ADMEGDORIC
DNWTIHREL XY,

BREOMEGODE = maximm(A IR DN EEDE. BEINNEE D)

%38 F-yoEaby 17



ZZ T, BRRHOMESDE = maximum(maximm(fIE&Ht U TUEEE,
__align fEEFDME). minimum(ESAEREDNEHEDE. packed HJBVEfE))

ZTLT ZEEINMEEDEME = maximm(fIBESHOE LI ZBOEMEMHE, packed
D e EAE)

LT EE60FEESDE = maximum (TRXTDO A N—DEGHHE)

#: b, AUEEOMELES XOELEEOW G 1 DOESIEES NS
A, 2 HHOBIEREREINEKT,

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



3
=
o

SN EEONE

DITOHTIE, ZRIEHR. BEOROBESRHE, BXAAa N1 F—--F T a >
AL CFINOSEAEZ2EM T GG ICHERE I ND FIEIC DWW TIRRET,

s [TEIHINESE T4 —~< v R

[ EmkEE QU] |

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

FHNEETA—Y b

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

« 0 BEW 10 25 107 ORI #iFH 3 Z OSE G ERLHEIF T, 10 #Ei%
TH 7 HTOKEEZFFD 32 By NEREE ORI/

« 0 BEW 107°% 5 107" ORI #iFH 3 K ST G ERL#EIF T, 10 #E
HETH 16 HTOKSEZFFD 64 E v MEKEE OFH/NEUSE

s EAEEMEFEUCHPTH DN, 10 EETHK 32 HOMHEZFED 128 £ v MLE
i FE D 17 INEUR B

Tong double EIIZ, -qldbl128 1> /81 T— « F 7T a > OFEIT K > TIIF5HEE
FRILREEMERT ZENH DT, FELTEIW, 7743 128 E
v b TY . BAETD I 2SIV EDQEHNED=HIZ, Tong double 7Y 64 Ew R TH
HENDH HLEITIE. -qnoldbl128 ZFIHTE £,

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

& [qiavizg

EMEBRDNE

A2 T7—=13FT 74V 8T, a+b*c DX D75 2 #EFE/NSKO, B—D IEEE
754 JEHMBOFMEGHZERLET, 2T 2 GHL0D 1| MaEEHTH S
ZEN 1 DOMHTY, FREMEOMOEEIIIINDONBRNI EE, XDEWE
EORRNESNDREENHHNSTT, Ll BENE o /HER. o
RETCIIERSTHENMEOND ZEITRDRENRH D, xry-xty NEOITRS
BWEENHODET, ZOMEZRT D729, -qfloat=nomaf + 7' a3 > ZfFHL T
FEIEMTOERZMNILET 2 ZENTEET,

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

B [ofical
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BZ75 |IEEE #HlD/=HDa 1)

XL C/C++ &7 7 #)V KT, IEEE BEHEIZDNT, ZDOTNTTIHRWAKERD DI
HNZHES TWET, -gnostrict 47> a > TaA2NAMIVTBHE. ZNNT 74
N CEREILL NV -03 U ETH B E, W< DO IEEE FE/NEGRANGERK T S
ZETHRD, XNT7x—<ABMELETNTOT T LDEMIITHEELET., Z
DOREZ BT 5 & [FRFIC IBEE BEMEICHGEICHER L 22 > X1 )L &2 T 51T T O
FHiEEITWET,

s -gfloat=nomaf 1 /81 F— AT a  EFHLET,
o TOU I LATEITFICHOE— RELHE T H5EI1TIE. -qflat=rrm + 7 3 > %
HHLET,

o T FRIITOT I L A—RIZTTFILERX NaN fE (NaNS) W& FHTW
AL, -qfloat=nans F 7> 3 >EMHEHLET., (7 FIVAK NaN 13k IE
NaN EERAZVET, YOV I ALAFRET—FITHRMIZO—T 1 > 735,
¥7213 -qinitauto I /51 T— - AT a L EMoTENS BERT H2LEND
DET, )

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

B e 1
1 =20 MR @R |
(XL C/C++ JA>2/NA F— 1) 77 L >Z] OBHEH

B [ofical
B [Geic]
B Grand

SN REHDOIRY BH ENHDILE

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

NANVEORRTEESMAE T, ZOUMIT. EEMVEAETEINET, Hib

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

AIREMEMN D D £9. O 2 /A IVRE QTR B NESHRE T 0 BA M THO ISR,

HEIIETRICESNZbDOEFRUCKHERTTN, LFOGAIERZD X7,

o AXNAINEFOADE— RNFETHOIDE—RERRDEEZ, TTHIVRT
3. WHDEHEEBRBITWVENDALD TTN, 707 T ANETRICR 2> /=
ERZRTSDICHDE— REZEETLHHEIT. LFOoWTnnEiToTL7E
W,

- WY .y AT a EEHALT, 32TIVEEOIDE— REETROE—
RE-FHTHEIICEHL T Z SN, FEMlABREFIRICONTIE
o Tal S1)VEEEFIEOIDE— ROy F 7] [BRL T ZS
W,

— -gfloat=nofold 47> a>&fioTaA/X\AIVTHIEIZLD, HFTOEHZEHN
JJ:L/i—a—O

20 XL C/C++ BEbBEOTOYSI2 7 - AR



o atbtc DEOBRITDODNTIE, T2/ VRFITER D B E 7= | L2 A ICE-I 2 170
£9. ETROFEMEMTIIHEOADZE2MHEHLBANITHNND ST, b
Id a WMASNDENTHO SNEGEND D2, FEITRHTE S N7z R &1L R
BRAHAEEMND D ET ., B> EREZMITHITEITROEESNEITNET,

— -gfloat=nomaf F 7> a > ZEZFHLTINNAITHIEICKD. FEiEkma
OEMZEMIELET,

— -gfloat=nofold 47> a &> TaA/NAITHIEICLD, FrOEHZN
1ELET,

o BREIZIEIRE7213 NaN #ERIC/R 0 ET ., & A, -qfittrap + 723 > Ta 2N
AIVLTH, a2V D BAIHIN OFEITRRH ZBFNTLEWET,
D XD BB DI &8 T 5121, -gfloat=nofold 7+ 7' 3 > [ L TH D &EH
ZIEL £T,

e o 15
R2 X—2 0 IFBE/NFITL O |
(XL C/C++ TI>2/NAF— - U757 L>X] OBHEEHR

B [ofical
& [Goic]
® iy

AN ERTROADE— RO YF I
O AR EETRFCHEHA I NS T 7 2 )L FOADE— Rid, HmbiEWEADL
DT, TOT T LNETRHICADE— RELET S &, FE/MNUREHEIZT 2%
AINWRHZGESNSMEREDLESBENH D E£T . LLFOHNL ZFHBL TWET,
#include <float.h>

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

int main ()

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

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

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

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

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

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

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

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

fesetround (FE_DOWNWARD);
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one_third = one / three; /* not folded x/
printf ("1/3 with execution-time rounding to -infinity = %.17f\n", one_third);

return 0;

}

FTIFINK AT a>Ta NI T5E, ZOaA—RIZLLFOREZRL X
—g—o

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 FHOREIIIOE—FZ TERIZHLO] TT->725DT, I NIRRT TR
BHIEWEAILD ] ZFH L TTO ZERAIOFIRE EIEAD L B> TWE T, FEIVNNL
HEMEO O 2 XA VR D BB ZHIET 572D D -gfloat=nofold F 7> 3 > % i
LBWERIE, -y 32— -F T aiz, a2/ )V EETROALDE
— R 27T a M ETHERATLILEHRLET, LELOFIT, -yp
(round-to-infinity) ZfEFH L7230 > /XA IV OFIEKERIT. ROIOFTETUTOLDIT
2o TNET,

1/3 with compile-time rounding = 0.33333333333333337

—REIZ, ALODET— RZ +infinity £7213 -infinityIC AT 55513, -gfloat=rrm
AT a blATLIEEBEIDLET.
XL C/C++ J2/N1 F— - U7 7 L2 X] QOB

B [qfica]
B

SRNG5S DL R

T7 4N T, YOICL 50k BRERICEDRE A—N—TD0—, 724 —
T O0—72 E DTN IEREIL, FEITRHICIIEEINET, 2L L. qfittrap 47> 3
CEMHTAE, ZOXOIBYATORNERHITHIENTEET, I5IT, #
v R—h-a—R2707IAIEMT2E, FINDPREELTHTOT T LD
FrEFT T FISNNDRRE RS B O REBIETH I ENTEET,

UL, EEZ2EORE/NECGEEEIL. O 2 N1 IVERCIT D BAR S NS ODN @
ThHhoID., EITRHICHRETHREEOH 2HIMIEC EE U, -gfittrap 72 3
I ETREOFRENESEFINE TR TR Ty S TELHLDITTBIC

1%, -gfloat=nofold & 7> a3 > ZMHL T, 22 /NAIEOH D EAZTNTMIET
5T EERELTLSIEI N,

(XL C/C++ T2/NA F— 177 L >X OBEER
B [ofical
B [ofiurag
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% 5 5 C++

77— bhDfER

C++ T T2 7L —h AL TROMEHAO Y h2EFT2IENTEX
‘3_0

« VIR (WEREETD)

e

* TYTL—h - U IADHT—H « AN—

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

TUERA DAY > ZEROBEICRILT BI21E, EARMITRD 4 DOHERH D £

ERS

EEDA VAY D AERDEDDIA—T ¢ T %11
V=« dA—R%&, T2 b« Ty AIVITHERA VALY > AERT &
WA DAZ AN 1 DETFEEN., REHDA > A5 > ZAERNE £
WED IR LET, ZOHER. bFOFAINETL. ZOHEEED
Wik lxo7> 7L —MRETTERIN. HrxDT>TL—h 12X
5 2 AERNE ZTRHREIZIR DN EH > TWARBEND 5720 TT,

BT 5200 DAY VA BERT S
-gqnotempinc B XX -gnotemplateregistry 1> /N T— - A7 a L&A
LET (INBEBFTIAHNEFEETT). §5&, A2 TF—1F. 1A
CAERNBENI BB NIZEDEDD - REERLET, ZOHIET
3. TERA DAY D AERORAIFSEEINEE A

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

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

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

H: -qtempine > /%1 T — « + 72 3 > & -qtemplateregistry 1> /51 T — « AT
Tald, FARIIIERTE XY A,
XL C/C++ J2/NAF— U7 7L >X] OBEEH

&® [-qtempinc (C++ DH)|

& [-gtemplateregistry (C++ D H)|

& [-qtmplinst (C++ DA

-qtempinc AYNLS5— - F T a3 DER

-qtempinc ZFHT2I21E. 7TV —2a  EBROLDITHERT 2 46ENH D F

KRR

. 727 L—hF A9 F—TyAIVT, JIA-T>TL— BT >TL—
NZYLERT h Z2TES T %,

2. 7T VL—REEIrANZER. T L= A TURAYTF—ar T
FAIWEERT D, TOT77AIVDARNE. T T L —RhES 7 7 1 IV D4R &
[ CTIERF .c £ .t. THHSH. H5SHWE #pragma implementation
TAVLITA T TIRETHDLENDDET, VI -T2 TL—bDEHEIL. A
STURAYTF =23y s Ty AINBAUN—BEREBNT—5 « AN—%EH
LET, BT 7L —hOHAEE. A>T UAT—2ar - Ty1IEZED
Bz E#RL £,

3. V—=Z - TJOVILT, lxDFT>TL—K EF 771V LT #include 7
4L T 4 TEEET D,

4. (X7 a ) I— R -qtempinc 1> /31 )L & -gqnotempine I > /X1 )L D
HICHATED ZEE2ERT D701, HroT7>TL— a7 71T,
_TEMPINC__ XZOMNEZRINT Wl ZEELEMFIC. MR THT7> 7L —
KeA T IAYT—ar s TyAIIVEHAHMAD, (2O 70Ol -qtempine
AN AT varzfifldsrs, HEIMICERINET, )

I9T5HE, ROLSBERNMESNET,

* -gnotempinc ZFEL TI>/NNAINTHE, 4T, T>TL—h A 2>TUR
T—var s Iy AIVIHAAENET,

s -qtempinc ZIETLTCIA>NAITBE, A1 F7—F, T>TL—hk A
STURAYTF—ar - TyAIIVEfBAAEREAL, TORDOIZ, a281
T—ld. BEDA P AY D AERNBRANMBEITZo T E &I, T T L—
KeAT VA T—2ary - Ty EARINFEL T, ERTFD .c THD
TryAINVERLET, TNLRIZ. RCA A8 O AERNPBEIZ/RSE, O
SIAT—F TT L= A=K T LI N —IIREINTWY
H5AE—ZffHALET,

(XL C/C++ 2751 F—+ U7 yv L >X] QBMEE#
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& [-qtempinc (C++ D &)

E |#pragma implementation (C++ @%)l

-qtempinc Dl

ZOFNTIE. KDY —A « Ty A INIMNEENTNET,

s 77 L—RFEF7 71l stack.h
THCHIET BT > T —h A > TUAT—2a> - TyA)b: stack.c
¥ 7 0% 1 7 stackops.h (Bd%5> 7L —hTRHDEHA)
TIUCHINT B A > T U AT —ar - 77 A)l: stackops.cpp
« AL TUT I LD —A - 77 A )b stackadd.cpp

Z OFITIE,

. E55DY—Z - 77V H, 7T L—MEE T 71 stack.h DHLAA
FNTWET,

2. EBE5DY—Z - TyAIICH, BT O MY AT stackops.h DAAENT
WEd,

3. T L—REST7 7 AINMIZIZ. 70T T LD -gqnotempine T > /N1 )L I

TWBEEEF, 7> 7L —h A 2>TUATFT—2 3>« T71)L stack.c
HAAENTVWET,

FvT7U—BFEE 7 74J)b: stack.h

ZONyE— Ty, VTR Stack DV FA - F>TL—hEEXRTLHHD
<7,

#ifndef STACK_H
#define STACK H

template <class Item, int size> class Stack {

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

int isEmpty(){
return (top==0); // Returns true if empty, otherwise false
}

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

private:

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

}s

#ifndef _ TEMPINC__ /1 B

#include "stack.c" 7N 3

#endif /A 3

#endif

FoTU—=b AV TIYAT—=32 - 774)b: stack.c

ZDT77AINIE. 7T A Stack DI FTA T TL—bDA T IVRAFT— 3>
ZIRM®ETIHDTT,
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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);

}
BAEE 7 7 1 JV: stackops.h

DNy — - Ty, add OO MY 1 IREGENTWET, 2O
O ~% 1 713, stackadd.cpp BLU stackops.cpp THEHAINET,

void add(Stack<int, 50>& s);
B¥A o TUAYT—2 >y « 774 )b: stackops.cpp

D7 7AIIE, add BEDA > TUAT—2a L ERETEHIHDTT, Z01
CTUAT—=Talid, A7l I LSO HENET,

#include "stack.h" //

#include "stackops.h" 7 2

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

1
A 7AY S5 A - 7 74)b: stackadd.cpp
ZDO7 7T, Stack 77 "AMERESNE T,

#include <iostream.h>

#include "stack.h" //
#include "stackops.h" 7 2
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: " << Teft << " and: " << right << " is: " << sum << endl;

return(0);

}

TFoTU—=bF A VRIVRIEZ 7MIVDOBER
A1 7=, lHrOTF>TL—b A>T YA T— a3« 77 A )IVTHIR
3% TEMPINC T4 L7 bU—IZ, oL —b « A ALY AT 71 )V EVER
LET, TN ANETHIERNT. 281 73707 71 )VITIERZ BT S
ZEFITETH, TOIT7AIDSIERERETHZEIIHD FER A,
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TSI AERFETARICE. T L - NERSRERELZD, Oy I L%
B LZ0L T, 27T L —h A AT AERT 7AINVONENEL 252
EMHVET, TEMPINC %652 EHIMICHIBRL, 70/ S AZHEI)81ILLT
<7ZE 0,

HASA4 75U —ThD -gtempinc DfEMA
WROT TV r—2a YHREEE T, Be57 U= a YEERY—R - T
FANETLRANERT 7 AN EEAT B ENTEET, 727 L— h
THE TTUr—Lat iy =R - Ty AVERATEETA, 32810 ViER
77 AV TEEE A,

-qtempinc ZfFHTHELEEIE. ROZEITEBEL T EI N,

« 77U —33>Z&IC, MEOD TEMPINC 450N ETT,

s 77U —2alDI—A « Ty AID—EBEECHI 0T 7)) r—a > Aica
SIRANINTVBEED, TRTOY—RX « Ty AI)ZEI2I/NAMIVT Z6H)N
HOET,

-qtemplateregistry A /NNA 55— - AT a v DER
-qtempinc EI13HE72 0. -qtemplateregistry 1> /51 T — « A7 3 > Tld, V—
A+ O— RORRICHEDEHZVLEELER A, -qnotempine TIEHIZ I > /%A
WTEBLTOT T L5, -qtemplateregistry TH I /XA )L TEET,

ToTL—F s LPARY=TIE, [REET—ER] O7ILTY XLBEHIN

9.

s TOTITLNHEOA DAY D AEREND TSRTHEE, 20T OV T LD
AARE DAV, FENDNFRET LA NAIIVEALTA 2 AY 2 AERESNET,

s PIOAUNAINBENNE A 2 AY S AEREZRT S E, TO /81 JVEAL
DA VALY D AFERSNET A, DFD, TOV T LREKTERINDIE—
X1 DT,

A DAY CAERIEHRIE. T L=k LPARN)— - Ty IVITREINE
T, 1 2070V I AT RACTF>FL—hF - LPARN)— - Ty A)VZHERHL
BN ERT, 2 DOTOTIAT, T L= LIZAN)—- Ty A
WEHATHZEIETEEE .

ToTL—=h LIZAMI—= - T7ANDT T I DT 7 A IVAIF
templateregistry TI M., MOBERNR T 7y A I ALEEREL T, TOT 74V 4%
F—N—FAARTBIEHTEET, 7OV 5L EINRBEEZBELTHSHZ
WCEW RZRBT 2561, sWA TPz b Iy ANV EEBITLIP AR — -
77 AIVBHIBRL T 7230,

(XL C/C++ A2/ F— 1) 77 L >Z] OBHEH

& [-qtempinc (C++ DA

E [-gtemplaterecompile (C++ D& )|

& [-qtemplateregistry (C++ D H)|
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BEINAIVBEEUDBIA NI

2 DQAXNAIVELL, A & B BECA 2 AY P AERESRT 255,

-qtemplateregistry 1> /81 T — «+ A7 a D ERETDHE. ROLSRZENDH D

ij—o

e A ZRANCAINANTDE, A DATZ I~ - Ty AL DAY > A%
DaA—RNEENET,

e KIZB ZA)NMINTHE B DATI V- TrAINZIZA > AY > A%
ROI—REEENFEEL. 7227 b A KBZEENTNSLDTY,

e HET., ZOA LAYV AERESRLUIBNWEIIC A Z2EHETEHE, 70
7k B OSBRI, RBROT DRI - TIT—NREELET, A 2HI>2 /1)L
IT5HE, AN T—XZOMEZREL T, ROKSITUHL £7,

— -qtemplaterecompile 1> /51 T — « X7 a >NETHIUL, T2 /81 F—
T A THRELEOERCO N, I— AT a zFEHLT, U2V - R
Tv TRICHBIMIC B ZHI >8IV LET (=L, @poa S1)b -
ATy TEYY ATy TEERTZHEAF. U2 Y - A7y 7Fica A
e T a B MBALT, B DIELWI NIV EMHRTHILENRD D £
EDS

— -gnotemplaterecompile 1> /N1 T — - AT a >NEERTHNUL., a2 )81 T
—NVELEEZHTOT, B 2FFHTHI > /NAILLTIZE N,

XL C/C++ J2/N1F— - U7 7L 2>X] OB

E [-gtemplateregistry (C++ @A)

E [-gtemplaterecompile (C++ D& )|

-gtempinc /5 -qtemplateregistry ADIUE X

-qtemplateregistry 1> /N1 J— - A7 a>Tidk, 77Ur—2a> D7 vV

BIZE S ELSHIRD B ND, EOEMA —/N—Av Rid. -qtempine & D D72 <

ROET, ROFET, YOEZAZITHOTENTEET,

o 77U —3 3 2 -qtempine TH -qnotempine THIEHIZI /N1 IND
BE3. EETLHLEEIHD EH A,

s 77U —3 a2 iy -qtempine TIXIEFIZT > /XA IV TN 5D -qnotempine T
Fa A TN EEIE.  -qnotempine THIEHICI > /NAILEINDH LD
I, BETLHMBHENHVET, _TEMPINC__ YV ONERINTNRNES
2. Hx0F > T L= NEET 7V, FEfFETHIET ST T L—F - A
STIVAT—=2a s TyAIVEMBANTLES N,

[ T-gqtempinc DFlJ (PDEESIEL T ZI 0,
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F£6FE SAT75YU—DER

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

(T4 75V —0a )NA)VEY 71 [TlE. V=R - 770 EI2INAILLT
FTDOxI R Ty AINEERL. 1757 —ITHBAD L 914 T5)—%
AL TAT TN 20T B BEUOHDIATITU—RDOTAT 5 —
T > 7T BHECOVTHALET.

BoX=D T54T75)—NOBNA T2 27 SOWIE (C++)) | TIX, EIE
MEHEHALT, C++ 77— a & EN2EBEOT7 7y INVDOF T 7 M)
L DIEFF % I 2 HIEICOWTHHLET,

e o 15
[TSAT750—pa 1V E) 7|
BOR—=2D IS4 T 50 —NOFNA T2 7 FOYIHIE (C+J |

SATSY—DAYINAIVEY D

FRISA TSV —DaryNRSLI
BRI 75U =202 1L BHITIEROESICLET,
1. &Y—A Ty ANEIANAIVLT, U T EFEBWAT S - 77 A
WEAERRT %, RIZHIZRL KT,
xlc -c bar.c example.c

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

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

HHIA T IV —2a2 81T 51213

1. V=A -~ T7ANZEINAIIVLT, U T ZERERZRWT T2~ T7 1)
EERLET, AT 7570 —0a 21 IILDOBEL. -qpic T2 /81 TF— -
FT7 alblHINASZEITERL T EI N, RICHERLET,
x1c -gpic -c foo.c

2. -qmkshrobj I /81 J— - A7 a EFRL., ERSnizA T N7
7AINMERAFT T2 FEERL £, RiTHlIERLET,

x1c -gmkshrobj -o Tibfoo.so foo.o
(XL C/C++ J>2/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/N1 Z— - 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 > OBHEH

B [qmishron]
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 N D XD ITHRELET . EBERIL. 771N OINSDFT
P FOWEHLIER (ZHUE. TOF TP MR EESINLZIEFITHENET) &
RELETN, BEOT 7N TA T T —M OF T2y S OWMILIEFISHE
FELERAL, 7OV TLNDIEIERT 7 AN TA T T —TES SN
720 FOWMLIEF 2R ET S EHTEET,

FT Vs FOPEILIEF R ET 5013, 4T Y27 MR E SRR
ZEIVMTET, 771N 2ke, 77 OVAOA TP 7 N OBEIENZEET
ZEHANZALIZONTIE, BIR=20 (T2 bADOEIEIEN OED L)

[CIJCiiBIL £9. BROTY 2—IVHITH T2 s b OYIHHLIERF Z i T %
AHZZLZONWTIE, BR=—D [5A77)—HMOA T P17 FHBIEOIE

[ feamiL £
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B L5
[T T2 EADERIENDEID YT |
B3 X=2D TS5 75V —MoA T2 =7 NIIHEDNEF) |

FT7x0 FPADESLIBRIODOEIY HT
B—I4TIU—RNDOA Ty 8T 7 A ITEEIENFZE S EE DM TS Z &N
TE, 727 MIBERIELLONEFITHE > TEITRRICHIAMb SN E I, =7 L.
BV a0 — RAEENRERD, 7220 NR®RREE 7Ty N7+ —LETH
b s7z0, BRIEMZEH DS TSNS LAN)UE, ROLSIIT, TIv b Tx
— AL TENET,

7 7 AIVERICEEIEN Z3RET S
ZDHEEFRAT 2ITIE. a2 /S VI -qpriority 3> /8A F— + 47
arEBELET. T7AINITIE B—T 71 IIVAOF TP 7 MIT
NTHEUEEBEMICH DS TSN, ESINLEF TN, E5 &3
WONEF TR T LET,

T7AIVNOF T 2o MCBEERM Z2HET 5
ZDHEEMERT 5I2E. V—Z « 7 71)VIC #pragma priority 7 1 L 7
T4 TEMABAARET, fH 4D #pragma priority 7« L7 T ¢ 713, BD
pragma 7 A L7 T4 TIMEESINDHE T, ZTOHEITHS ITXRTOFTTY
7 MTEBEIEMZREL LT, 77 1IIVATIE, &AOD #pragma priority
T4 LT 4T -qpriovity A7 a > HEHINBEEID) THEIN
LHEBFIOREILABTINERDETA, ZLTENLED #pragma
priority 7«4 L7 74 JOHFFIL. RIEICTH2HERHDET, BT 71
VN OF T2 S OHIMEERIEMIL, TOF TP/ FOESIEFO X
ETIN, pragma T4 LU T4 T AT NIERT v AL TH)
LN A EDEF I EE2 52T, 727 ME. TOEEIERIC
Mo THIIHE SN, ZOHDIEFTKR TLET,

HxDATT 27 b OBEEIEMNZRET S
ZOHEEHHATSIZIE. V=X« 771V T, init_priority £2HEMHEZE
AL EY. init_priority EIX. #pragma priority 74 L 77 ¢ 7 &
DERIN, EEOESIEFTAH 7Y/ MIEATEEY, Linux T
W& AT MIEEIERLICHE S TE b, W< DD a2 XA JVE
PIZH7z> T, TOMDNEFTHR T LET,

BRIERIESOER

BESEEAI RS OFIFHIZ 101 ~ 65535 TY, fEE CTZ Dm/NOELNENFE =1L 101
T, ZOFBFOHONBRIHILINE T, BRRKOERIEMFZERIT 65535 TH
D, ZOFBOHLONRBZICHIMLEINET, BEIEMNEE SN THRNEGE,
T 7 4 )V s OEFENEALIE 65535 1IC780D £T,

LLFoHiZ, B—T7 7 A IIVNDOF T2V b, B2 DOT 7 A IIVHOA TP x
7 N OBEIBN Z8E T 5 HEERLIZHDTT, BRX=20 5147510 —H|
(AT D=7 ML DNEFL | 12, T2 =2 S OYIHLIEF 1B 2 5F 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,

V= VAR | ATV | BERIEN O aIAVE
1 Dog a 1000 option DEEFENEAL (1000) Z A,
2 Dog b 1000 6] U SENER THE < o
3 Bear m 2000 option DEESENENL (2000) Z .
4 Zebra n 5000 pragma DEJENELL (5000) Z f# .,
5 Snake s 5000 [F] CHESEIEAL The < .
6 Cat ¢ 6000 ROBIENEALE
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V= VA | ATV | ERIEN O JAVb
7 Cow d 6000 [F] CHESEIEA The < .
8 Mouse e 7000 ROESNEPLE S
9 Frog f 8000 ROBRINEALFES (RBICHIINL).

(XL C/C++ A2/ 57—+ 1) 77 L >Z] OBHEH

E [-qpriority / #pragma priority|

B [mishrob]

(XL C/C++ 7> —2 - U7 7L >X] OBEIER

& finit_priority 2 ¥t)ig k|

A7V —RDOAT T o FIELDIER

#1777 —BROHATA 77 —idZnTh,. 20T XRTONREERND
—Ran., wHEENS &, ETFRHTEY > U)EICO— Ran, gIMbENnEd,
JVEER, Ba2DIATI3U—=NAL T T U= a A0l > 7hicax
PRTYARSNEEFOZETY, FIAE, FATI57V— ADBIATI)—
B 2O THE. 177U — B EI177U— A KOEIICO—RENTHE
ER

fHxDEY 2=V O—RaINd &, A7V 7 ME. BIR=DD TV x|
[~ ~\DEFENENLOE D 4T [CHER L 72 BANCHE > T, ERIEM OEF T b X
NET, 7027 NTERIBANED L TENTHRWES, HDWIEHEUCEE
ERLINEID Y THENTWBERIX, AT k- 77U >V IEDFETH)
e (JVIEER. AT =D > DRICaAY > RIT T v M IV %
BELZEFOZETT), TOT 7 AINOF TP 7 MIESDIERFITHES TH)
HEEINET, ATV M. TOBREITVDNEF TR TEINET,

BHSIATSV—RDAT 2 1o FHIRREDH

ZOHITIE, UTOED 2a—IVIMEHINTNET,

« main.out (¥, main B Z S OETAREET 12—V TY,

« 1ibS1 & 1ibS2 13, EBE5BIHATIAITTY—TT,

¢ 1ibS3 & 1ibS4 1&. EEHBHAT AT TU—T, 1ibS1 LKFRERICHD £

j—o
* 1ibS5 & 1ibS6 1&. EBS5BHIHT AT T —T. 1ibS2 KEERICH D F
"d—o

V—=A + T7AIVETFRDOIAR R - AN T THT V2 - Ty Wicar
NIV ENS,

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 fileEk.o
x1C -c fileF.C -o fileF.o
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x1C -gpriority=300 -c fileG.C -o fileG.o
x1C -gpriority=200 -c fileH.C -o fileH.o
x1C -gpriority=500 -c filel.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

WEgZ14 770 —%, KOAX> R« AR) T2k TERESNET,

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

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

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

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

WEZA 77—, ROAX R« AN 2T XoTHHIA TV >0
INET,

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

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

B4 70—, ROaAX R AN TICXoTAA > Ty o088 20
INET,

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

RO, HAZA 750 —OHULIEFZRLIZDBDTY,

X 1. Linux ED3 7227 NTHIENEF

main.out

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

] ERNE

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

el & | e | o |

libS3 libS4 libS5 libS6
-qpriority=300 -qgpriority=200  -gpriority=500 -qpriority=600
fileE.o fileF.o fileG.o fileH.o filel.o filed.o fileK.o fileL.o
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FT72xr bd ROLDITHIHIbEINE T,

D= VA ATV | BEELEOME | aXAT

1 1ibS6 it A 1ibS2 13, main &V 7 INBHEE. O~ RfF
THRIRICANSINE LR, LEN>T, 1ibS1
LomiicmiifbanEd, #2720, 1ibSs BX
W 19bS6 13 1ibS2 L& FEARICH D DT, Z
DMENRANCHHE T NET, 1ibS6 13,
1ibS2 ZERT 27=0icY > anzLEa<
> RIFTHRBICANTESNZD T, EHIHIEIE
INFET, ZOIATIV—DATP I b
&, ZOEEIEMNIHE > T b NET,

2 fileL 600 fileL NOA TP 7 MIXICHIbEINET
(ZDEY 2 —IIVNTHROIERWEEIEN 5.
3 fileK 65535 filek NOA T2 =7 MIRICHIb SN ET

(ZDEZ 22— VN TROBENENES (T 74+
JV MESEIENIT 65535)).

4 1ibS5 it A+ 1ibS5 1&. 1ibS2 U 7 3NBE, a<v R
7 1ibS6 K DHENICATI SNz, KIZHIH]
ftEnEd., ZOIA4T77V—DA TPV K
& T OEEIBMIZHE > Tl b N ET,

5 filel 500 filel NOA TP 7 MIXRICHIbEINET
(ZDEY 2a—I)VNTHRHENELIEME).
6 fileJ 65535 filed NOF T2 7 MK LI NET

(ZDEY a—I)VNTROERIBNES (T 7%
IV NMESEIARLIE 65535)).

7 1ibS4 it 4+ 1ibS4 1. 1ibS1 IZHEB/L TW T, 1ibS1 Z1E
T B0 >y E3NEEIR Y RIT TR
BICANTSNEOT, Kt nxd, Z
DIATIT)—DF TP M, ZFOEKEIE
PLZHE> THIMEE NE T,

8 fileH 200 fileH NOA 72 =7 MIKicwfbanET
(ZDEY 22— IVNTHROEWELIENES).

9 fileG 300 fileG NOFA T2 7 MIRICHILENET
(ZDEY 22— VN TROBEIENER).

10 1ibS3 prbzEEAN 1ibS3 1. 1ibS1 SAKFBARRICH D, 1ibS1 &

U273 BBIC, ax 2y RITTRIICATEN
==, Rt nEd, o173
—DF TVl M, TOELIELITHES TH)
exnxd,

11 fileF 65535 fileF & fileE 1213, &BHITT 74V NOESR
EAZTdH B 65535 NEND B TENET, 727K
L. fileF 347227 k- 771D 11bS3
U >IN EEHRZIZAT D RTICY AL
Nz, fileF DRIICHHLINET,

12 fileE 65535 KIZHIHAE,

13 1ibS2 3t A A+ TibS2 \xicHifbznEd., oI 77
—DF TP NI FOERIBEIICHES TH)
WbxnxEd,
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=T UA
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N A2 S OFFEEORITIZ D IERIEARNZ SITERL T ZSI W,

#include "stdio.h"

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

{

char* s = w+l;
char* t = wt+l;
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;

}
K3 jcda—k

64 XL Cc/C++ RELBEIBTOTSIT - 1R



dbx> Tist

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

a = printf("TEST/n");

OCSE® = x + y;

printf("%d %d %d %
printf("%d %d %d %s
printf("%d %d %d %s
printf("%d %d %d %s

return;
/* function =/

11 15 } Tong main()
{

2 9 {
3

4 12 |

5

6

7

8

9 13|
10 }
12 17

13

14 18 }
15 19

16

17 20| }

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

rstr = 0;

return rstr;

/* function =/

K 4. dbx SN H— -+ UZX b

dbx> stop at 3

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

dbx> run
TEST

o
%
o
%
o
%

s %s/n",a,@CSEQ,QCSED, ((char

s/n",a,@CSEO,R@CSEOD, ((char
s/n",a,@CSEOQ,@CSED, ((char
s/n",a,@CSEO,R@CSEO, ((char

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

+ + + +

(char *)w
(char *)w
(char *)w
(char *)w

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

3 16 |
dbx> step

OCSE® = x + y;

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

4
dbx> step
3 7 7 EBUG EBUG

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

X

7 7 EBUG EBUG
7 7 EBUG EBUG
7 7 EBUG EBUG

execution completed

B 5. b I Nz —ADAT Y T A —

+ + + +

printf("%d %d %d %s %s/n",a,@CSEO,@CSEQ, ((char *)w + 1),((char *)w + 1));
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s L= TRIRNIEZA N > 7 O#ED |
s MAR=DQ TXETOTTL -0y 7 DRt |
s 2 XR=VD T4 Ev b - E— RTOEE DRI |
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TOT I LADAMNTDINT =< 2 A% ETHITIE, WS DODWHENRHD T,

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

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

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

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

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

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

o WM T 3 —< v FREICDOH sprintf ZHEHAT S, AU T OHEHERE, X
DEHMAR T +—< vy FETIE, KORERA N 2 VEKEHHALET.
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BHFUHLICKDF—/N—Ay FDOER

B EMERR T 27, £23 54 77U —BRETFOH T &2, ROAA1 RIA1

CEBEERELTLIEI N,

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

o BAEICTO—NIVEENSHEZRSESD TR, BEEICSIE L T ZE
E

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

* #pragma expected_value 7' 7Ot wvH— -5 L5 TEMHHL T, BEEIC
b s LEME D > )NA T—CTRE(ETESLLDITT 5,

* #pragma isolated call 7' 7Ot vt — - F 4 LT T2MHEHL T, BERIEM
MIz<, BIRERITKAE L2 WBE ) A M T 5,

o A —DBND #pragma disjoint, X/ZIIFCAT) —2HFTIEDTE
BWBRINTA—F —ZFHT 2,

o AJRETHIUL. FEA N—BIK%E static ELTEET 5. JHUTL- T, BEHD
O L Z @ IC TEE T,

. CAE L. TARTORMEEKETN > SACTEETAIEIELAWY, 75
ANDIRIEBEENTRTA > F714 > THHEEL. REREET—T7ILETRTO
IRAEREECARED, 7 I AZERTHE N1 IIVBEMNTER-RINET,

. AEETHIL. BEEEST2EXI0IFNOD const FETF o[
60

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

. O R A FEENTWENEREIE OB O 28T 5,

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

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

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

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

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

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

e inline F—U—RZMHAL T, 1> I71 CHOBEKZ RN — V1T 5,
{2 T o P ERIT. BB A —N— Ay RBE DD, R
WOHLELOEETT ., 1> T4 AeDEB AN DEOSGEN S5
CIEEE NS /NI 2B B2 WE. 1 DELEO DS, VO ER/ST A—
A —., B if 3. switch X, F7213 for ITHEEH X 5/)NT A—4 —TIE
DHEN2B%TT, TNSOBKE. Avy— - T7 1 ILICANSZEHTE
F9, £595E, HELLNIIPENEETH, 7y MIIVEREBZ THEIT
ST MEMMTES L DICRD £, BICEE O — REAIIEET 272 OB
3, IRTA>TAMMETBEDICLTLESI N, HHWNIL, HEEE RN
FEETOLS REMAEETE2HAL T FI N, KEREESLD -2 ICERH
INARVBIEE. 12T 0RmELTIEEL A,

s TV ILELL ONSRBEEICHT S ST S, NSk EFHT S0
ENHDHLEENE. -qipa A2/ T— AT a OfRAEERITHRHLTLZ
émo_®ﬁ7/ayéﬁm?5&\:@&5@%&%5%?4)54)%?5
ZENTE, BEEHBOITU L 2 &iEkd 22 OMOFENEH S NE T,

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

(XL C/C++ TI>2/NAF— - U757 L2>X] OBHEEH

E |#pragma expected_valuel

E [-gisolated_call / #pragma isolated_calll

E tpragma disjoint|

B g

MEMEAETY —DEE
C++ 727 M., LIRLIBe—705ED B TH5. AREBENHEREI TN
B0, C++ 7OV ITLATOATRY—fFHIZ. C 7OV ILTOATY—FHLD
HENT AN ACEELEEZ T, ZOED, C++ 77U r—>a  ZHETS
X, LFOHA RIA 2 2ZE LT Z3 N,

« HEAETIE BRBTAXDOREVAIN=NBIRIZEFTT %,
© FREARTIE. —FEICHAT 2ENE WA, ThTNAENWITEITES,

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



. WEL 2o ATV 7 "N RIS N DD, 25 ThiFhE
HAHOEDIHEATESLDICT 5, ZNEITOHED 1 DT, 7270
ke vR—Tr— OHREIRHOET, AT hOA AT 2 AEERT BT
WE. ZOF T2 hADRA L H =BTV b - X3 —T v —CELE
T, AT R - TF—Tr—id. TNEOEA LI —DU A FERTFLE
T, AT NIT IV BATBIZNE, TPV b - XF—T % —D A )N—
BEIFOH LT, 1—F—F THRERSEET, §5E4 TV b - %
— Dy —iF. AT —OMARCF Ty NEEEEEELET,

e« ARL—2 T, ATTI I b RR—T v —FERBRAY S MCES
Flo, BHSNTWE AT —ZBIT2 (ZLTENEEAET ) IKdEns
BT,

. K&, BRI T UL PO S,

. SrO— - aE— BUIMREREEE. Fr—7 - IE— 2EFLA
WEIILT B, HOF TV hADEA 2 I —% DA TV 7 MiZDNT,
TrO— - AP—RBEA I —FFEaP—L. ZNoMET+ 7o/ h&a
E—LEth, TOHE. ALHONGENET T2y FEET 2 D04 TV
T MRTEET, LALT4—TF - AF—d. 204 T V27 FAICEENT
WETRTORA DI —0F T/ MeE LRI, BT 2y —E2niiEd
FTTr s hEIE—LET,

. ESLTHREREZITORMEIEAY v RE[HHT 5,

ZEHDOEREL
ROAA RI1 > EEBLTES W,
© TEBZNED O—IIVEK (UBEMHLE LY 2T 5.

AN T—1F, Z7O0—=70OVEEIZDONT, W DD T—A Mr—ADMEE %
TLMEMNH O ET, AL b2 THEEE ZMH L THMBRIE S IO
THEIE, 3281 7—13. TNTNONHEEOIEH L T, =nshnost
AR DENEE I NS AHERENDZ2HDOEMELET, Z7O—NIVEENED
BRI LICHEEZEZZ T W & BEIWRETHEEIFOH L TZ o2
ERIENC Oz > THARSND ZENDN > TWAHEHEITIE, T o—/1N\)L
PREEO—IVERICOE-LTNS, 20oO0—FIVEREHFHAL TIEI N,

o TO—)VVEKEMH LTI S RWEEIE. TRETHIUT. FMNBEKTIX
2. 77 OIVENHEHZIEE LB EREZMHEHL T /ZE W, EROET
LB EFIERERE L7 71V T, BEOZIT2EEICONWT, KiElk
TOT7 LMK VL DEREED THHATHIENTEET,

o AR ZEFERLRTNTRSRNWESICIE. 25725 2 LIE®RNH UL, S
T — 4 ZRERE BN VI — T T 5, ATEEOTL A > MITX
T, AICEEY RLAZFEHL £,

* #pragma isolated_call 7)) 7Ot vt — T LT T7Id. a2/81 T—IT,
R ERB L OFHHIAEBD AR L —2I2DOWTH F D EBIN TR VATTREHEZE
RSB SZEICELS T, kI — ROEFTRN T+ —< > AZM LT 5 &N
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TEFET, ERFLEALTIN—TDINT A——ZFE L7z Isolated_call BEN
W—=TNEBEHL, FU/NT A=Y —Z2HE LEROIENHE UNE IO L
TEEMZISNET,

e BEODT RLAZEEBLZEZRITSH, O—NIINERE—RAKRELTHERALTH
D, ZO7 RLAZESRTNERSBVWEEIE. —HEROBEM AT T
W, O—AIIEEOY RL Az L5 &, BRI TIEZZDEEIZhND 55
HTiTHNn 5137 OREbNE I NnET,

o HRERBEIIARORDOVICERZFH TS, w707 I 413 Rboica
SINAINVERRZZNZIT> T, ETROFHEEZHIHRL., 0L nwya ToETE2H]
REICLET, FIZE N—TRERTREBBEDERTH 25813, IV—TE&HEIC
EREMFHAL T, &bz EIEET (for (i=0; i<d; i++) [d. for (i=0;
i<x; i++) KD BHEI<SFEELINET).

o ANT—ITE, LAY — - A XOEE (long T—F A 2FHT S, KE
BEEANCIE, 1| N REREZ 2 N OB, bHNWEIEY R - T4 —ILRD
EHZMRFL TSN,

o FHREICHE Lz, B/INDOFEN/NEEHEZHEHRT 5,
(XL C/C++ TI>2/NAF— - U757 L>X] OBHEEH

E [-gisolated_call / #pragma isolated_calll

MBEHZRA MY T DiRE

AR S TEEQIBRN, TOV S LDNNT 4+ —<X D ACEEZGEZ LT ENHD

\ij—‘c

e DU TENILARNL—DICA NI T EBETHEXT, AN T OBEE
8 N1 hoERIMMEGHDET S,

s ANV DOEIZFEIZIEELTHBL., AN 2 TOEINGN> TWEHEE
13, str BEEOMRODIC mem B AEMFHTHIENTEET, HlZIE. memcpy
N strepy KD EHLZDIZ, AR T OO ERBT DHENLNZDT
j‘o

o V—AEHI—F vy "IFA—=N—Fw T LW ENHENZEEITIE. memmove D
RHDIZ, memcpy ZHHT S, Z3UL. memcpy MYV — AN SFELICEEIE—
THDIZH L. memmove (F, V—RAEATY—HNO—FOr— 3 icdE—-L
TING, BBRICAE—THIENHZ72HDTYT (AN TOEZICEDED),

o mem BAEEMFEHL CTAN) >V ZUET D EXIT, count INT A—5 —NEET
B<EHTHNE, J0EEAZI—RMNERSINS, ZHUL. Mo MEDE
BICRICY TIIE D £,

o WRETHIUL, A MY F - UFIINEGHFHFOERICTS, 257U, 5
FHOBRBEILFENLEIN, FCA MY D7 2EREMHAT 512, X' —
OFEHENHIE T NE T, AR 2V ZHRICHEARD EHICRET 2 Z &N
TEET, ANV 2HAMOERICRET DT, V= - T7AIVT
#pragma strings (FAMOEH) ZHEHT 20, V—A - 77 IV OEFHE Z kT
H5ELE1E. -qro (T 7 #)V N THARGRIC/E > TWET) Z2HHL£T,

XL C/C++ 2/ Z— 177 L >X] OBHER

E [-qro / #pragma strings|
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RXeETOI34 -

A<y Y Dk

ROHA RTA 2 EZBRLTIZE N,

HHZADAL A= bNENOXTHEASNTHDHEITE, BEET EED
—HIVEFITEID ST 5,

a2 A =12, BREFH/NERONTRL O TRTFZ LT 5 K 5 15l
95 EdHET S, RiZHIZRLET,

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;

}
RBEET— ROEMBEEZEA LTRSS AN E =1L, alaea o, B L7
/NS OEMERE 2D OFHETI—T 4 27 LTI,
N—TDEAFIZT Y > T T % goto IFMITET, ZOLIBRIFRE->2H
Gt EEEIEL £,
T+ =) AI)— « NADFEHERZEDDHZEICE> T, I— RO TRIFEENEZ
MEI®E3, XKOO—RNHDELEHEITIE.

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

ROEDICA—T 4 2T T HHENRHDET,
if ('error) {real code} else {error}

switch XD 1 DM 2 DO —AN—KMITHDr — A L DHEBRICETEIND G
Bld. switch XOFNZHIZICUEL T, N5 —2A2hEHd,

GAEN SE LNV XN D AR D BT, MFEREZIZET. BN R
U try TOw 7 EFHT S,
Fo I Fe R 3 nl RE /R B 0 BiftilC 9 5,

64 Ev b - E— FTOEREDREIL

TA AT AMNTES T, YHAEY —NTEERZEOT - ZUMTE S E11D

ZEiE, BEHEL, M4 EVL IO THF—XUALBROFETL £ D,
LinL, WSDOhDT7 T r—>3id, 64 Ev b« E=RTHINNMIILEZE
Z2L0DH, R EYR - EB=—RTANAINLEADREWNT 3 —< > A%RLE

ER

CHTIERDE D BN OO HENH D X,

c 64 Ev b TOTITLDENREN, TOTT L B XOEITED, YA

T —DERNKIDRE<L RO ET,

« 64 B D long BBREDTN, 32 By b DEEERESL D BRREINNN 2,
c 64 Ev bk TOVIAT, BAFERIC 32 Ev O SN EBEAEEAT 254

3 B ZZIRT 22N, FRIRREIT D 720 OBMD M A NLE L2255
NdH %,
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64 Ev b TOTITLDINT A —X A LOARFZMHDITIE. ROXDBHENRD

Di‘a—o

32 EvhE 64 By MEADEREZITDREVWEDICT S, fIAIE. 32 Ev O
THME 64 Ev bOT—FREMETLHEE, 32 Ev MOK &SRR
L. LAY —DLEN 32 Ev N2 UTYTH2HENHDET, ZDED, 51E
MELS/2D £,

s HEIZT VB AINDEE OV—7 - ho o7 —, EFEERE) i3,
signed. unsigned. BIHHIZR int REDOWTIZ/A2<. Tong MZEFEHT B,
ZDEIITTBHE, aA/)NA T—N, BEHIZE. BEEERHLFD/NNT A—%

— BRORINZBLHEREZ, YOBTEOFSIRLZD T 20EN2< T2
D i@—c

W9 E NTF—X AR LEIELEOOTY TV r—aod—T4247 T3
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F10E NANTH—RS54TS5U—-DEH

IBM XL C/C++ for Linux, V10.1 &, NA/NXT 4+ =X AEFGED T AT T

— by FEFRML THmINTWHET,

+ Mathematical Acceleration Subsystem (MASS) [3FA%FE S 1172 BE ML AGA ABEIE D &
ATI53Y— -ty ’T, B AT LEETA T 7 —BEEBZ S LUz
REZIRHE L £9, MASS IZDW T3 | I'Mathematical Acceleration Subsystem|
(MASS) 9175 —DffHI [CHIAINTNET,

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

BLAS BE%I2 DWW TIE [85 X—2 D TBasic Linear Algebra Subprograms (BLAS)|

[DFEA feHmEnTNET.

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

MASS 51 75U—id. AHTF—XL C/C++ B D14 T — (T ZAhF—-F
(7270 -0 el & BEOTY—FT 7 Fvy—HICFa—Zr 3Nk
RTBR s FGA4TIV— -ty b (8BRX=2D RV A4 T7)—Dfi |
=) MR ENET., ANT—EXRT MO EDTA TI7U—IZEHEENT
WSBEIT. H5EELD LN THEIWIERHINE T, 12— —nN7n0s
T LANTHRIICIFOHT Z EHR[EETT., MASS B ES AT L - T4 T T —
BAECTIE, [EMEME EBISMLEER R B8 NH D ET DO TIHERELZI N,

[84 X—D TMASS T 2707503 )NA)VE) 27 [Tld, MASS
FIAT SV —2ERTZHTOaY I L0 NAIVEEED > 7 ik 5N
MASS ZHT—+ G4 TS5 —FBEBEDI AT L+ 741477 —BEE#EL
TERMICHAT 2 HECDONWTHAL X,

H: Linux Tl 32 Ev b - ATz e 64 Ev b -FTP2V bZEFEILCTA
TIV—HNTHETERWED, ANT— - FTATITU—EXRT N TA4TFY
—i&, TnEh 2 BEON—Ya> 32 Evh -7 TUr—2 a3 >OBRAER
libmass.a & libmassva, 64 Ev b« 77U r— 3 > OEAEIL libmass 64.a &
libmassv_64.a) 28 > /81 T — & —fEICHm I NE T,

Be o R

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

ANS—-S54735Y—DER
MASS A7 F—+ F4 75— libmass.a (32 Ew ) BXN libmass_64.a (64 Ew
M 12iE, MR TAEHES AT L - T4 T T —BRED BT =< 2 ANKE
INz. HEBEITHAINLEAHAAABEROFARI Ny FREENTHE
9, MASS A 715 —E8%3. libmass.a F7=id libmass_64.a ICHH/RMIC) > 795 &
ZIEHSINETN, OV TLETROVWT I NOF T a &AL TI /N
AINTHEED, INSOEBZABMICHHATEET,
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http://www.ibm.com/software/awdtools/mass/
http://www.ibm.com/software/awdtools/mass/

e -ghot -qignerrno -gnostrict
* -ghot -O3

* -04

* -05

INHOF T a EFERTSE, A1 T BEAEDEF T TS5 —
BEEICOWTHEIMIC K D EE7s MASS B Z[MHL £9 ., ERIZiE, a2/81 5
—IRNCEE T 7 T U —B% & S li7e MASS N7 MV CTREEHA D LI
X0 vectorize WOV L ZiAFE T, NN TE2WEEIE. MASS 2T —F%
EEWET, T2 T—0EF T4 T7 ) —BEROEBERZITO X1 X
T T4 77— libxlopt.a ICEENTWD MASS BIEON—Ta > Z2FHAL
£9. MASS BIEUTH T 2RO L& a— RZEMLZD, 1ibxlopt T
TI)—=ICU > L0T468EHDER A,

FROKEEA T a BTN BHEHALAENT, HRIIZ MASS 25 7 —% %

FERH L7ZWEEEIR, ROKDICLTENETD ZENTEET,

1. math.h 2V —2Z « 77 A IVITHHAAE Z & T, B (anint. cosisin. dnint.
sincos BEW rsqrt ZFR<) OO Y A TEIEHT 2,

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

3. MASS ZH 55—+ 54751 — libmass.a (£721F 64 Ev b+ N—=23>D
libmass_64.a) 27 7 U r—a &) 385, FR/RFHIC DN T,
[X=> TMASS 2T 27075 ,0a XAV EV 7] EBBLTLE
W,

BFEDHRE 2 DRT sincos PO MASS 24 7 —B¥IT. EHEEDINT A
— = ZIFTANTHEREDRERZR TN, BEEDO/NTA—F —2ZIF AN TH
BEOHREERLET. TNH5D MASS AH T —BROENHE 19 ITRLET,

#19. MASS X771 = —Bi%

T RS EE B £ BRSRERAE | W A A o HRSENBE O vy 1S

acos acosf x DY —27 2841 % |double acos (double x); float acosf (float x);
Rd

acosh acoshf x OMHHFRY —72 3H | double acosh (double x); float acoshf (float x);
1 2ERY

anint x DAL 5 7= R float anint (float x);

TR

asin asinf x DY —7HYA %R |double asin (double x); float asinf (float x);
El

asinh asinhf x OMEHFRY —27 Y41 | 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 DY —2% >z |double atan (double x); float atanf (float x);
rERd

atanh atanhf x OMHFRY —2 4 > |double atanh (double x); float atanhf (float x);
P hERT
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#19. MASS X1 7 —Ba% (%)

RSB R. | HUOREERERC | S ERERR TRy 1T HRENB Ty 17
chrt cbrtf x DAIRERTY double cbrt (double x); float cbrtf (float x);
copysign copysignf i+ y ZFFD x 2R |double copysign (double float copysignf (float x);
El x,double y);
cos cosf x OAYA ERT double cos (double x); float cosf (float x);
cosh coshf x OMEHFR I > % | double cosh (double x); float coshf (float x);
RY
cosisin FHERAY x DAY > | double_Complex cosisin
THEEGHEAY x DB > | (double);
ThHEFEHERT
dnint x (580 ORBITVE | double dnint (double x);
BERT
erf erff x OREEKEZRT double erf (double x); float erff (float x);
erfc erfef x DfiFRZBEZ KT | double erfc (double x); float erfcf (float x);
exp expf x OIREBIRKZRY double exp (double x); float expf (float x);
expml expmlf (x OFEFEI%E) - 1 2 | double expml (double x); float expmlf (float x);
Ry
hypot hypotf x> + y) O¥HEERE | double hypot (double x, float hypotf (float x, float y);
7 double y);
lgamma lgammaf x O < BE DM | double lgamma (double x); float lgammaf (float x);
EORRAEZEZRT
log logf x DHEBMEZERY double log (double x); float logf (float x);
log10 log10f x OFEC (& 10) 2K | double logl0 (double x); float logl10f (float x);
Kl
loglp loglpf (x + 1) OHEAXEZEERE | double loglp (double x); float loglpf (float x);
4
pow powf x Dy TR double pow (double x, double |float powf (float x, float y);
¥)s
rsqrt x OXEFBOHEZRE | double rsqrt (double x);
+
sin sinf x OYA >aRY double sin (double x); float sinf (float x);
sincos *s Z x OYA T, void sincos (double x,
xc & x OO 1T |double* s, double* c);
RET D
sinh sinhf x DOMHFRY A1 > % | double sinh (double x); float sinhf (float x);
Kl
sqrt x DFESERY double sqrt (double x);
tan tanf x DF¥>2x>h%ZR |double tan (double x); float tanf (float x);
Kl
tanh tanhf x DOMAFRS > 2 > |double tanh (double x); float tanhf (float x);
rZERT
7

10 B NANRTF—XA T4 T5U—0m 77




o ZAMABAEL (sin. cos. tan) 1d. KET7RGIE H#HEAHEDY 2° /X1 XD RKEWN) DB
A3 NaN (BE T332 Wn) 2RLET.

o BB —ATIL, MASS BI%13 1ibm.a 91 77U —DFGIFEEMH TR, T
W I T HUBEN RS ZEMH D ET (sqrt(Inf) 72E).

e libm.a & DMELBIZDOWTIX, Mathematical Acceleration Subsystem Web H-1
F 22l T<7EIN,

B LA FR 17

[+ [Mathematical Acceleration Subsystem Web '  (http://www.ibm.com/
[software/awdtools/mass/ 75 AT RIHE)|

NI BV -54T5Y—-DER
TOT I LETFRROWTINNDOF T a aeioTal 1 IIVT 5 &,
* -ghot -qignerrno -gnostrict
e -ghot -O3
* -04
* -05

I8 T =&, Fli MASS X727 MVBI%C (B9%C vdnint. vdint. vsincos.,
vssincos. vcosisin, vscosisin, vgdrt. vsqdrt. vrqdrt. vsrqdrt. vpopcntd, $H
K vpopent8 ZEHIFLE L T) OO LICE > T, HEIWIZS AT L B#BEIEUC
I BT ML (vectorize) MO L ZikAE T, HEIRY MNLOHE, a8
AT7—F AT L+ T4 77— libxlopt.a ITEHENTND MASS BHEDO/N—
a zFALEY. MASS BAEICH I 2RO L2 a0 — RiZEmL 720,
libxlopt 71 751U —IZU > L7z0T 20683H 0D EE .

FROREEA T a D EWTNHMEH LW T, B/RNIC MASS X7 ML %
IERHLU7Z0WEEIEL, V—A « 77 1I)LIZ XL C/C++ “Nv ¥ — massv.h 77 1)l

BRLAAS, T TV r—a DEEYBRT M- 54 T5)—L ) 385

ET, TNEFIZENTEET, (U27IDNTIE. B4 X=TD TMASS % f#
(g2 7075 L0 N)VE) 7] EBRLTIES N, )

libmassvp4.a
POWER4™ 7 —F 57 F ¥ —HICHEINZEEZSATNWET, PPCI70
YU VEMRHLTWAESIE., ZOI14 75U —2RIRTHZEE2BHHL
Er

libmassvp5.a
POWERS" 7 —F 77 F ¥ —HICHEINBEEZEZEALTNET,

libmassvp6.a

& POWERG" 7 —FF 7 F v —HICHEINZBEREGATNHET,

LinuxTld, 32 Ev hBXV 64 Ev b - ATV bEH—FA T 5 —ITRIE
SHTEHRDEEA, LENST, D 64 Ev - N—=23 > DX KL -

Z4 71— (libmassvp4_64.a. libmassvp5_64.a. B LT\ libmassvp6_64.a) DHEfES
NnE9,
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RZ PV 54TV —CEENTND, BREE &R OIF BN BRI D W
T3 CELDLENTVET, RTML - F1T 5 —ICHEEN TN HEEKHE
BIOWTIE, R2RX=Cok2[ IcFLESNTNET, C BEXX C++ 77UT
—>a Tk, AN T—BIREEHATIHE TS, PR FINTNSDIEIBIRIC
BV L DA TT,

WS DOMDBEAKZERNT (FitZ2ZR), X7 ML 94 77U —HNDOTRTDFE
INECEBAEIER D 3 DDINT A—F —EZITFTANET,
o SR (EREREUH) £TBKE ERBERREH) oI MV A—=4

o SR (EREREUH) £3BERE EREREH) O VAN A—=4
o BENRYT MVENTA—F—,
B ORI RDEBLD TT,

function_name (y,x,n)

ZZT oy By bk - XRIZBM, x BY—=Z - XZ N, n 37 MLOEX
TT, WIA=HF— y BEW x 3. TV 74097 A v BRI TIIEREE.
TV T4 v X vs DMWEBEETIIEEEE ARSI NE T, Fiicd— RplzER
LET,

#include <massv.h>

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

vexp (y, X, &n);

TL A2 RN exp[i]) (22T i=0,..,499) THHEZ 500 ODXZ7 MLy il
EJ AN

BE%C vdiv. vsincos. vpow. BXN vatan2 (BEXUNENS OBKEEN—T 3 >,
vsdiv. vssincos. vspow. BE vsatan2) IZ/NTA—F—% 4 DFENET, B
vdiv, vpow. BEN vatan2 13/8T A—F— (zxyn) ZHENET, BEIE vdiv 13,
N7 MV z 2B LUET, T A2 NI x[lyli] (=0,...,*n-1) T, BIE vpow
i X MYz ZHALET, T AZME x[[PY (=0,.,*n-1) TY . BIK
vatan2 13, X7 MV z 2ZHALET, T A2 M3, atanx[il/y[i]) (=0....*n-1) T
T, BEEL vsincos 13/NTF A—F— (yzxn) ZffN, LT 2 D2OXNXT ML, y B
SNz ZHALET, TITITL A2 MEK L sinx[i]) BEDY cosx[i]) T

7% 20. MASS 7FE)/NEAND N IVBIEL

RS EBE R

vacos

HORSEEBIS | S RERB O Ry 17 HISEMKTa Ny 17
i=0,...*n-1 DEFE void vacos (double y[], double void vsacos (float y[], float x[],
I, y[i] Z x[i] |x[], int *n); int *n);
DY =7 a1 I
RELET,
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vacosh vsacosh i=0,...*n-1 OEFE void vacosh (double y[], double void vsacosh (float y[], float x[],
1. y[i] Z x[i] [x[], int *n); int *n);
O Mih#R 7 —2 2
HA U ITRELE
R
vasin vsasin i=0,..,*n-1 DOFH void vasin (double y[], double x[],|void vsasin (float y[], float x[],
I, y[i]l % x[i] [int *n); int *n);
DT =TT A ITEK
ELET,
vasinh vsasinh i=0,...*n-1 DFE void vasinh (double y[], double void vsasinh (float y[], float x[],
1. y[i]l Z x[i] [x[], int *n); int *n);
DOREHAR T — 7 A
ITRELET,
vatan2 vsatan2 i=0,..,*n-1 OHH void vatan2 (double z[], double void vsatan2 (float z[], float x[],
Iz, z[i] #& x[], double y[], int *n); float y[], int *n);
x[il/y[il] &7 —72
YT xr NMIRE
LET,
vatanh vsatanh i=0,..,*n-1 OHH void vatanh (double y[], double void vsatanh (float y[], float x[],
12, y[i] %z x[i] x[], int *n); int *n);
DM T — 2 5 >
o MNIERELE
E
vebrt vscbrt i=0,...,*n-1 DOHFH void vcbrt (double y[], double x[], | void vscbrt (float y[], float x[],
12, y[i] %Z x[i] [int *n); int *n);
DN HIRITHRET 5
VCOos VSCOS i=0,..,*n-1 OEFH void vcos (double y[], double x[], |void vscos (float y[], float x[],
12, yl[il 2 x[i] int *n); int *n);
DIATA THREL
£7.
vcosh vscosh i=0,...,*n-1 OHFH void vcosh (double y[], double void vscosh (float y[], float x[],
1. y[i]l Z x[i] [|x[], int *n); int *n);
ORI T 21
MELET,
vcosisin vscosisin i=0,...*n-1 OEFH void vcosisin (double _Complex void vscosisin (float _Complex
12y y[i] OEEEE | y[l, double x[], int *n); y[1, float x[], int *n);
% x[i] oa¥1 >
IZ. LT y[i] @
iz x[1] oY
AICEELET,
vdint i=0,...*n-1 OEFH void vdint (double y[], double x[],

12, yl[il 2 x[i]
DY) TEHGERIC
MELET,

int *n);
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vdiv vsdiv i=0,...*n-1 OEFE void vdiv (double z[], double x[], |void vsdiv (float z[], float x[],
Iz, z[i] % double y[], int *n); float y[], int *n);
x[il/y[i] ITREL
ESC I
vdnint i=0,..n-1 DOEFHE void vdnint (double y[], double
12, y[i] &= x[i] x[], int *n);
12— &I W RR
ELET,
vexp vsexp i=0,...*n-1 DFEH void vexp (double y[], double x[], | void vsexp (float y[], float x[],
I, y[i] %Z x[i] [int *n); int *n);
DIERBIBITEE L
ES I
vexpml vsexpml i=0,..,*n-1 OHH void vexpml (double y[], double |void vsexpml (float y[], float
2. y[i] 2 (x[i] [x[], int *n); x[], int *n);
DfEEBIE)-1 1TE%
FELET,
vlog vslog i=0,...,*n-1 OHFH void vlog (double y[], double x[], |void vslog (float y[], float x[],
I, y[i] % x[i] [int *n); int *n);
D HBRRBITEE L
I
vlog10 vslogl0 i=0,..,*n-1 OHE void vlogl0O (double y[], double void vsloglO (float y[], float x[],
1. y[i] Z x[i] |x[], int *n); int *n);
DHEJE 10 ORI
RELET,
vloglp vsloglp i=0,..,*n-1 OHH void vloglp (double y[], double void vsloglp (float y[], float x[],
Iz, y[i] = x[1, int *n); int *n);
(x[11+1) D EAK
BicREL £,
Vpow VSpOW i=0,...*n-1 DFE void vpow (double z[], double void vspow (float z[], float x[],
12, z[i] Z&= x[i] x[], double y[], int *n); float y[], int *n);
D y[i] RITHEET
%)
vqdrt vsqdrt i=0,...*n-1 OEFH void vqdrt (double y[], double x[],|void vsqdrt (float y[], float x[],
1, y[il 2 x[i] int *n); int *n);
D 4 FARICRET
)
vrebrt vsrebrt i=0,...,*n-1 OEFH void vrcbrt (double y[], double void vsrebrt (float y[], float x[],
12, y[i] & x[i] x[], int *n); int *n);
DAL FHRDHE N 5%
ET S
vrec vsrec i=0,...*n-1 DFE void vrec (double y[], double x[], |void vsrec (float y[], float x[],

2y y[i] & x[i]
DHRITEE L X
ED

int *n);

int *n);
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vrqdrt vsrqdrt i=0,...*n-1 OEFE void vrqdrt (double y[], double void vsrqdrt (float y[], float x[],
I, yl[i] 2 x[i] x[], int *n); int *n);
D 4 FHROYEIT
RET D
vrsqrt vsrsqrt i=0,...,*n-1 DOFH void vrsqrt (double y[], double void vsrsqrt (float y[], float x[],
I, y[i]l Z x[i] x[1, int *n); int *n);
DM FHB D HH N 7%
ELET,
vsin vssin i=0,...*n-1 DFEH void vsin (double y[], double x[], |void vssin (float y[], float x[],
IZ. y[i] % x[i] [int *n); int *n);
DYA NTHRELE
kP
vsincos vssincos i=0,..,*n-1 OEFHE void vsincos (double y[], double void vssincos (float y[], float z[],
12, y[il 2 x[i] z[], double x[], int *n); float x[], int *n);
DOYA 2N, LT
z[i] % x[i] ©®2
HAITRELE
K
vsinh vssinh i=0,...,*n-1 OFH void vsinh (double y[], double void vssinh (float y[], float x[],
I, y[i] &= x[i] x[], int *n); int *n);
DRI A TR
ELET,
vsqrt vssqrt i=0,...,*n-1 DHFH void vsqrt (double y[], double x[], | void vssqrt (float y[], float x[],
12, y[i] %Z x[i] [int *n); int *n);
DEFRBICHEL F
K
vtan vstan i=0,...,*n-1 OEFH void vtan (double y[], double x[], |void vstan (float y[], float x[],
12, yl[il 2 x[i] int *n); int *n);
DBV B N -4
ET S
vtanh vstanh i=0,...,*n-1 DOFH void vtanh (double y[], double void vstanh (float y[], float x[],

(2. y[i] Z x[i]
DOIRHHRS > x>
NMZEEL LT,

x[], int *n);

int *n);

82 XL c/c++: RELBEIOTOYSI T - AR

BEEIEDOERIT function_name (x[1, *n) TY., ZZ
(vpopentd F) F7213 8 /N1 bk (vpopent8 i) ORfEA TV b (R E-IZE
/N OXRZ Bl #n 13X T MIVOESTY,

#21. MASS BE NI Rl - 510751 —B%

o —

T, x[] &4 N1k

Ba%

il

JaryA4S

vpopcnt4

i=0,..,*n-1 DLFEIT,
FKHHEHEAND 1 By FOREERL £
T, IIT.xE R EYN-FTVx
7 hOXT ML TY,

x[i] DA F 1 —

unsigned int vpopentd (void *x,

int *n)




£ 21 MASS BE NI R« 510751 —% (% Z)

Ba%L G Jary 17
vpopent8 i=0,..,*n-1 OEFAFIT. x[i] D/NA F 1 — |unsigned int vpopent8 (void *x,
FHFEHEND 1 Ev FOREERELE  |int *n)

T, TIT.xld 64 Evbh-FTVx
VAN /A S AG R

ANRYG MIVERARS MIVDF—N—-5 9T

K& DT 7V r—2a > Tid MASS N7 MVBIEIIAHEIZHE (disjoint) DATTH
KU ART BV Zffio TN EINET, ZHUTKD 2 DOXT MIVBRIAED —
NTA—N—Fv 7§52 ELIHDFER. HOMRWLEATFIETIE. AHEH
JIXT A—=5 —DEHIZE—DNT ML &EF> TIERH LU ET #ZIE. vsin (y,
Y, &n))e MMOFEEDOA—N—F v 7T (ANBIOHIIRT MV EIZHE TS [F—
THRW) &, PHLAWERZELSZENH D20, FHLARNWESICLTL
I,

o 1 DDAINRTZ MLE 1 DOHEARY MV BIZAIR., vsin (y, x, &n)) Z3ZITH

LR NVEABDOIEFRH UIZLA O Z EICiEELET,

N7 Bl x[0:n-1] & y[0:n-1] 1T, HAEICEFZZFE—TRIFUIRD FH
fo FHOTHRNE, PHILAEWERERZBEANHDET,

e 2 DDOANNRYT ML BlAIE., vatan2 (y, x1, x2, &n)) Z3ZTFHD X7 NV
DOIFENH LI FNICEEL £,

Wi HFDNRZ BVDOXRTY y, x1 BEN y. x2 1L TEATOHEN#EH SN E
T, DED., y[0:n-1] BEW x1[0:n-1] ZHHEICEFZIZFE—TRITNIERD
FH A, 7z, y[0:n-1] BEXW x2[0:n-1] BHEICEF/ZIZFE—THRITNIER
DERA

e 2 DOHART ML WIZIE, vsincos (yl, y2, x, &n)) Z2FEDXZ NIV
OO UIZIZBA FICERELET,

WAEDXRT RMIVDXRT yl, x BEWN y2. x I L TLEOHIFEN @A S E
9, DFED. y1[0:n-1] BXWY x[0:n-1] BFMHEICEFZIZF—TRITUUIRD
FH A, 72, y2[0:n-1] BEIX x[0:n-1] BIHAEICEFTZIZE—TRITNI2
DEHA, £2. X MV yl1[0:n-1] & y2[0:n-1] [FHAEICETRITNIZRD
FH A,

MASS N MV DES

—EDANEIZ, X7 BIVNDOAEDRRYZ MVOES TR, WICHE UEEw
HZH5HTEVNDEIRT, MASS XV ML« 14T 7Y —NOITXNTOREEKICIT—E
Hnd 0 £T,

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

2
B A RS R
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[+ [Mathematical Acceleration Subsystem Web ' K (http://www.ibm.com/
[software/awdtools/mass/ 75 AT alHE)|

MASS ZERT57Q55L0ANRAINEY Y
MASS 71477 —NOBKZIFNETY T r—2a 223281V T %I
13, -1 U H— A7 a2 T, mass & massvp4d. massvp5. massvp6 (32 E v
R OWINH, £7213 mass_64 & massvp4_64. massvp5_64. massvp6_64 (64 £
v B OWTnNhERELET,

BIZE, TTF)N b T4 L7 FU—IT MASS 514 75U —MNA A —=)LaNT
WBEEIL, UMFonwsTnnzigeTtEETd,

x1c progc.c -0 progc -lmass -Tmassvp4
x1c progc.c -0 progc -Imass_64 -Tmassvpd 64 -q64

MASS BI%d. T 74V FOIDE— RBRXOFE/NRFISN STy ED TRET
FITTRMHENDD X,

BFEVRATA 54T 5Y—TOD libmass.a DfEA

—HRDOBIEIZIE libmass.a (F7213 libmass_64.a) AHT—« T4 T =L

T, TOMOBIEICITER O¥E T 1 75U — libma ZfHLZWEHEEIE. ROF

EICHE>TT Oy I LDV ED 27 %{TFoTLEE N,

1. ar O~ RZ{HL T, libmass.a F7=1d libmass_64.a 75 HESEEK O TV
T Ty EMELET., KEPOBEKICEST, ATV N T 74
VA, BI%AIT .s32.0 32 Ev b - B—R) £7/&13 .s64.0 (64 EV N - E
—R) D=0 T, ' HlZIE 32 Ev s EB—RD tan BEEOA TP
ORIy AIVERHETSOT D RIIROLDITHRDET,

ar -x tan.s32.o0 libmass.a

2. M L7=A Tz b s Ty AINEHDITA T =T —hA T3 55513
TiZkDET,

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

3. -lmass DfSHDIT -lfasttan ZFFE L= xle ZFHL T, mENZETREET 7
AIVEERR L 7,

x1c sample.c -o sample -Ldir_containing_libfasttan -1fasttan

Ziud. tan BAEOHE MASS (FREEIT libfasttan.a NICH D) 12U VT3
HDT, BEFEEOBROITERES ZT L - T4 T T —N5IZRDET,
Hilst:

1. sin BH%t& cos BHEUS, MDA TPV b« 77 A1)L sincos.s32.0 BEIN
sincos.s64.0 IZEHEFNTWET, cosisin BEE sincos BHEUL. Wi EH AT
P b 77A)l cosisins32.0 ICHEENTVET,

2. XL C/C++ pow B8%F /=13 XL Fortran ** (5% WETIL. A7z -7
7 1)l dxy.s32.0 BE dxy.s6do ICHFENTNET,
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HE: cos BEEE sin BAEIE. — NIV AR—bEINBEMAGEHIT 7 AR—FS
NFET., cosisin BAEE sincos BEUL., —HNIT IV AR—FINBEMAEEDHT
JAR—hEINET,

Basic Linear Algebra Subprograms (BLAS) Df$EH

BLAS

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

D XL C/IC++ IZH D KT, BEEITILA I NS> TWERT,

o sgemv (HFEE) B dgemv (fFHEE) NH D, INSIT—AITH. /21T
Z DH¥LE (transpose) DITHINT MVOFEZEFIE L ET,

o sgemm (HFEE) BLY dgemm (FFHEE) WdH D, ZNSIE—MWRTH. £
ZDHLE (transpose) (ZXTT HHEBITHIERE, BIXWMEZITWET,

BLAS JL—F & Fortran TENNTWS7ZD, TRTD/INT A—5—FHRIC X

STHEIN. TXRTOEFNIFNESENES. (column-major order) THREZINET,

H: W<OPDOZT—UEE I — R Tibxlopt @ BLAS BIEUMNSE DTN T, Z
NSOEBOIERHLICHT 2T — - Avt—JiIdHaNER A,

[ TBLAS BI%HESCs | 13 XL C/C++ BLAS DT O Ny A T ENTA—=F—IC
WTHBILTWET, INSOBERICHT 51 >4 —T72—Rld. IBM @
Engineering and Scientific Subroutine Library (ESSL) 25 Hifif & 317z [F1% D BLAS
BEEObDERLTY, sEfll7RENERE 25 OBEEOMEAFNII DWW T,

[Engineering and Scientific Subroutine Library Guide and Reference| ZZW L T<
72X, 851 |http://publib.boulder.ibm.com/clresctr/windows/public/esslbooks.html|
MHSFHRIRETY

P— R+ /)X—=F 4 —® BLAS 717 FYU—bfHTOEHEII.
[ Tlibxlopt 74 751U —~D) 271 |1Z XL C/C++ libxlopt 71 7T —~D
SO HENHHINTNWSEDTSEICRDET,

BEEUE X
sgemv BIEB LN dgemv BB DT O My 1 TELLFITRLET,

void sgemv(const char xtrans, int *m, int *n, float =xalpha,
void *a, int *lda, void *x, int *incx,
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 xy, int xincy);

INT A= —ZL L FITRLET,
trans
NI —LFTANTHDOER a Z/RLET, T T,
o IN' FZIE ' 13 o DEHRICHEAINDS I EERLTNRET,
o 'T' FEIT 't X a DOERE (transpose) MEMHEICHEHAIND ZEERL TV
i‘g‘o

m LPAFZERLTWET,

o AJITTHI a WOITEL
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e XU KMy ®EE, L 'N' £ 'n' D trans NTA—F—ITfEHAIN
TWa5H,
e RPN x DES, L 'T" F/2d 't D trans INTA—F —IZfEH N
TWaAHE,
TR Ol LT, 1758 a (lda \ZHREFEH) DOFEET ¢+ A2 a2 (leading
dimension) & D/NTZRITIUIZR 5720,
n JJ—F%E%L/T(/3E@—O
o AJTHI a WOFIEL
e RPN x DEX, L 'N' F/21d 'n' D trans INTA—F —IZfEHIN
TWa58H,
e XKMLy DEE, L 'T" £&I1F 't' W trans XTI A—F—ITHEHIN
TWa 4,
FIE I Ol E TR SR,
alpha
ZUTH a DAT—1 2T ERTY,
a 3T float (sgemv F) F7z13 double (dgemv H) D ATTTFITT,
lda
ZHUE. a DMRET HESNDHEET ¢+ A2 3 > (leading dimension), JCET 1
A a > (leading dimension) (IO XD K THRTFNETRD EHA, HET 1

A>3 a ld (leading dimension) 1 LA LT, m THREIN/MELLETHRIFNIZ
720 XA,

x Z3UL. float (sgemv H) DASINRZ ML, £7213 double (dgemv f) fET

o

incx
IR NIV x DA TA R, (EEDEZRTS,

beta
ZHUIRZ BV y DA —1U 2 TERTT,

y Z#Ud. float (sgemv H) O/ ML, £7z1E double (dgemv H) fET
j—

o
incy

ZHUIRNT BV y DA TA R, EOTH - TER SR,

H: X2 By i 17580 a0 FREXRT MV x EEIL A2 N afEo TRk
W, T TRWES., BRIITFHEIARETT,

sgemm BX N dgemm B OTO MY A TELUFICRLET,

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

T A= —%LIFITRLET,
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transa
ZHUIHE—CFTANTHDOENX a Z/RLET,. T T
o 'N'" E&IF 'n' 1F o MWEMEICHEHSINSZEERLTVET,

o 'T" FEZIF 't 1 a DERE (transpose) METHEICHEHIND Z EERL TV
i‘g‘o

transb
ZHUIHE—XFTANTHOEL b Z2RLFET, T T,
o 'N' FZIE 'n' 1 b MEHEIEREINSZEERLTNET,
o 'T" FE&IT 't 13 b DERE (transpose) MAMHEICHEHIND Z EERL TV
i—g_o
I W75 e DITEERLET, (TEIFEOLLET, ¢ OEET A2 a >
(leading dimension) & D /NTRIFNUTTR 5780,
n HHTH ¢ OFFEERL T, FIETEOL LTINS R0,
m LATFZERLTWET,
o 1751 a OFIE, 'N' F£721E 'n' I transa INT A—F—IZHRHLTHEHAEINT
WHHE
o T a OFFEL 'T FE72IE 't D transa INT A=Y =R LU THEHINT
WBIGHE
ZLT.
o 74 b OFFEL 'N' FE7ZIE 'n' D transh INT A= =R LU THEHAINT
WHHE

o 1A b OFEL, 'T FE7ZIT 't D transh INT A=Y —ITRHLUTHEBAINT
WBIEE

m IO ETARTNIERD £8 A,

alpha
ZHUITH a DA —1 > TERTT,

a 3T float (sgemm F) /=13 double (dgemm ) ED A N1TH a TI,

lda
ZHUL. a DMRET DESNDHEET + A>3 > (leading dimension), JGET 1
A>3 3 (leading dimension) IO XD K TRIFNIEIRDERA., BL
transa 73 'N' E/2lE 'n' ELTHRESINS &, BET 4 A2 3 > (leading
dimension) 1 1 A ETRITFNERDERA, L ransa 7 'T" £7213 't
ELTHRESIND &, BT ¢ A>T 3 > (leading dimension) 13 m THRE I 1
TZELL ETRTNIERD F8 A,

b Z3UI float (sgemm fH) /=1 double (dgemm FH) EDAN{TH b TI,

ldb
W, b DHEET BESNDEET 4 X 22 3 > (leading dimension). JEET 4 A >
> a > (leading dimension) I OX D KTRIFNIZDETEA, BL transh N
'N' FERE 'nt ELTHRESINS &, 8T ¢+ A2 a > (leading dimension)
1E m THREINZMULETRINEIRDEY . DU transa Y 'T' 7213
't ELTIRESIND &, ET ¢ A2 a > (leading dimension) 13 n THEE
SNTEU E TR D £8 A,
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beta
ZHUITH] ¢ DAT—Y D TERTY,

c  Z3UT float (sgemm F) F7=13 double (dgemm F) FEDH 1175 ¢ TY,

lde 1%, ¢ DEETHEFNDEET + A2 a > (leading dimension), JGET ¢ A >
2 a3 > (leading dimension) I OX D KTHRIFNIZRD ERA, L transh
N FERIE 'nt ELTHRESNS E, BET + A2 a2 (leading dimension)
120 LAET, [ THRESINLMULETRITIUIRD £18 A,

H: 7750 ¢ 13 1780 a F7213 b EHETL A2 2R TEIRSR0, £ TR
WG, FRIETRIAR T,

libxlopt 54735 U—ADYU Y

T 74 )V KT, libxlopt 74 7T U —Id XL C/C++ TA AT H0NTNHD
77V r—=rarEH) L TWET, LAL, =P —NY—FR - )X\—F 1 —
BLAS 714 77U —Z&HL TWAHAEIZ. 1ibxlopt & —#EICHIAT SN/ BLAS
—F D EFENZNEEITIE. Tibxlopt 71 75U —Z2MONWTNHND BLAS T
AT 7V —OFIZ, U IZRIZaY > M ETHELARTNUIRD ER A, BilA
X, > BLAS 1 75U —7 libblas.a EFRFIENZHEIE. Xoav > RTa
—RZEaINAILLET,

x1c app.c -1xlopt -Tblas

a8 Z—1%. sgemv. dgemv. sgemm. B XN dgemm EI%c%E 1ibxlopt 175
=S L, D9 RTOD BLAS Bi%% 1ibblas.a 71 7T U —n5FENR
HLET,
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£ 11 8 RS LDLESMNE

21 F—1d, HHAEY— - 707 I L0MFEDA > TU AL MHEELT

UTFZERELET.

o BHEOTREZR T O T L - )b— T O HENGFILEE T, 90 X—2 D TEHEATRE)L—|

TI) ICERINTWET, T2/ T—OHBEFILIEEAEOED o1 XR—3]

O TEHENGFIULEE O TR k) [CREINTVNET,

e« OpenMP V7 UXr—a - JOTI LA 27 —7—AERRITEIL =75
T T4V IT47EFRALE. C BEW C++ 70T T L - I— ROBHRM
AEFILEE TS, OpenMP 7« L7 7 ¢ 7 OBEIL, P1 X—2D [OpenMP T 1|
(L7 T4 TOMHL | TR#ESNTNET,

707 T LAEFLEDTRTD AN v Rid, omp R i A ‘/fotbk -gsmp 1
SIAT— AT alMEHREE, FRARRICRD 9. - —dmiE

OpenMP D¥E1EZE -gsmp=omp I /XA T— « A7 a k> THEHRREICT

ZTEITMN, TNZEfTO EHHESERERAARTTICINET,

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

Oy I A A— ROMAEEIZ. YILF ALy Ricko> T, TLTHEEHLITHE
AR E ETEIFTINET., ERIND ALy ROKIE, BELKET 1T
—BEICHR T B LI > TIRESINE T, EEIT. RELKTHREIND X
TVa—=Y2 s 7IAY XL LN T, FHTEER AL Y RIZ#MEINE

T, WHUEHEDOED XL D72 AV v RIZDWTH, XLSMPOPTS BREAHE, AL v
R Z272a—U 272652000747 a  RMERAETYT. JORE
EEOFMIZONWTIE. XL ¢/C++ TN F7— U T7L2>Z] D
XLSMPOPTS ZZHBL T<7Z3 W, OpenMP Hpk%a A OHEIE. OpenMP B
BEREFRALTALY R 275 2a—Y 7 &H#Ts I ENTEET,
OpenMP BREZZAEICOWTOFMICOWVWTIE. XL ¢/C++ TN TF— - U T >
LX) @ WHNIED/ZDD OpenMP BRIFEZEHKEZIL TS /ZE W, OpenMP i
AAABEBOFEMICOWTIE, XL ¢/C++ TN F7— U777 L >Z) O i
FIEE D J= 8 Dl HA B BE) 2L T IZE 0,

ALy ROVERR ik &R 25223 DWW T, |http://www.openmp.org|
MO FIATEET: [OpenMP Application Program Interface Language Specification) %
ZHL T ZS 0,

P e 455
bo R=2 @ THIFAEY —DWAHNLE (SMP) DI |
(XL C/C++ T2/ F— 1) 77 L >Z] OBHEH

B Riswiropts

B o opnvr BEEH
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B o onsn s BN
IS0 St

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

sHEATREIL— T
=T, FRROWTNADIETHIUL FHETEE EEXS5NET,
FTE(AT8E)L — 7#8 X (Countable for loop syntax)

»»—for—(

|_ | ;—exit _condition—;—increment_expression—)——»
iteration_variable—

»—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—}———><
declaration_list statement_list

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

FREDORHICLL T OERNEH SN KT,

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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http://www.openmp.org
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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 —"7 + A4 2 NU 7 > MMFEHAE A TT, expression
DOMEIIFETRFICHI S ZEMTEETMN 0 TEDH O FH Ao increment 1%, FHTE
BETITFIER, R 2y —F3R1 >y =K, BEIFH L, £2137 R
VAZFOERESRTEEE A,

B 8t 5102 D fE A RTEE{E
328 T—13HENCEHETREL — T 2R L. WRERE S —Y—0 T nrs 5
L OA— RNOEHETHEL — 7 2T X TUHNE L £, )L—T13.

[ TEHERTEEIL—T ) | I REINTNBNTNADERXRTH D, TLTUTFOZRMEICE

S TWIUZL countable & R7ZENET,
s W—TICAHT 2T T FN2N,
e AU RAKRTBEENI YT 2 HI - YT 3 TR,

—fREOIC, FEAIEEIL— T3, PR TR TOLEENMZ SN EZITOAHEN
WAL NE T,
s N—TORENEBEZIZKRTITBIEFIZ. 7007 T LOFRITEEL RN,

N— TN A THERIED 7200,
JV— TN D IFE NS HE/NE. -gqnostrict 72 a ZINEZNTRWED, b T

T —DEEZZITIRN,
+ -gnostrict_induction I /X1 T — « AT a >NENTH D,
s -gsmp=auto I /N1T— - AT alNETHS,
e ANAF—Id. ALy R-t—T 02147 — - F—RTHULHEINS,

OpenMP 74 Lo 51 FDER
OpenMP T4 L7 T4 713, SEIERY A TOWFIEE Z2EHKRT S EICED

T, #t

AAEY — OS2 HNTIER L X9, WHAFEEICIE, 7ar I a3

—ROREVIT AL FEREE T AL FOWLZMARAD ZENTEEXT,

TSN 5 DO— T3 =X nET,

11 = JarssaofsneE 91



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—NEFXTES 7T 7Y (#pragma omp section, #pragma omp ordered,
#pragma omp single, #pragma omp task).

3. Al v REORMZI—F—Na> hO—)L TE5 7T < (4pragma omp
atomic. #pragma omp master. #pragma omp barrier. #pragma omp critical.
#pragma omp flush).

4. ALy REOT =4 OaEEO AR #HIHEZ 11— —NERTE LTI/
(#pragma omp threadprivate).

5. Y2V EEMEH D7 < 7 < (#pragma omp taskwait, #pragma omp barrier)

OpenMP 7« Lo T 1 THX

—

»>—#pragma omp—pragma_name— L_ _J 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

}

IBM SMP T4 L2754 T7DT57TEDTBRITDONTIE. XL C/C++ T>/N
A= Ty L > O WHPEDZDDTZ I « T4 L7570 TEBRLT
<7EEWN,

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

B rrmmorsors 77 s Lo 57

& [OpenMP_# A 3A 2B %
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m [ AL D OpenMP BhE 2 %5

HHIRIZEADOHALTEHEERAER

WHERBENOZEES, X, FRE3HEAOITFANEZR_RODZIENTEEY, H

A2 7F 2 MANOEET, BE L2065 — TN TEITHOTRTDO AL v RIT

FHMUTAHETT, EHI>TF A MNNOEKIL. MDAy RMSIFIELRRTT,

BAL Y REAESOZBOHEHIE—Z2F6, ALy RAZOIE—IXfTo AR

DALy RIZIFRAEHE A,

BREROT 74O TFA M, FilOBAITRESNE T,

o FEHIA b L —UHIM 2R OAKIIHEINE T,

s BIMICEIDIRSNSA T2 MIFHAINET,

« HEIZ ML —VHIMIZR DAL, EHATY,

s E—THIDIRD AT —NOEEIIHHATT, EHE—T13 1 Db EHE
Mo

o MiFHEROIMITER S NAZLEIT. MWHDL—F1GEBT 2 S AR £T,

o W—TREEET. TNSDOIN—THNTIIHATT, IN—T7DORDOKELEK DM
1. V=T L TEITINZEZEER—TT,

o AiFL—TWT alloca BAKUC K > THIDIRSE N AT —1F. ZTDIN—TD 1
DOKEGERFRI O AT L TERL, ALy RIZH L TIIEM T,

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

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 */

-}

TaT I LD T 4 P AEEELIRWTENNAEER S, T2 /8%1 T—1FWn
SOMDOIHAEKEHMET S ENTEET, HlAE. BIV—TORENLHE
BROBEAMEZFESHE. TOEKEHAETLHZENTEET, HFRAI N/
Z¥03. -qinfo=private 7' a LIk o TLAR—FEINET, ZOLAR—KMIU A
FENTOWRWITXRTOHEHALEHADOY 72 Az LT 5121d. Z7UT 4 )b -
v a EMEHLTIESI N,

W< DMOD OpenMP 7' 7Oty H— 54 LUT 4 T TlE BRINZT—HE
B HEI > T F A NDIREZ L —MTO 2 EMTEET, T—4F
RHEPA DB EOERZULTFICU A RLET,

T—YHENEEO | FH

Bk S B

private private JXHild, F—LDEAL Y FIZDWTHEA LIRS0, %
JAMZIEELET,

firstprivate firstprivate S Hild, HHXEHAHE L /ZEREEDO A —/X—t v b Z&#E
L FET,

lastprivate lastprivate SCHilL. SHHASCHINARE U ZEREEDO X —/N\—t v 242t
L9,

shared shared XHilZ, F—LDTXRTOAL Yy ROU A MIERSNDHEHK
ZHEALET, F—LDTXRTOAL Y Rid, A—DA KL —2EDH
AEBICY VALY,

reduction reduction 3CHilZ, U A MIERINDAN T —AEKIIONVWT, fFES
NIZEETF 24 TN EITWET,

default default XHil3, 1—H—NEROT— 5 GREFAORBIEICEEEZ S A
LT ELEHRELET.

I OWTIE, TXL o/C++ TAZNA T— - UT 7L 2R O NIEAIEED =80
DTZTX « T4 LT T 1 7)) £7213 [OpenMP Application Program Interface
Language Specification] \ZFE#E D OpenMP T« L7 T4 7T DiHZSIRL T2 &
W,

(XL C/C++ T>2/NA Z— 1) 77 L >Z] OBMEH

Eﬁmm&mtmwfiﬁv-?4V7?4ﬂ

A FILIR IV — T A DHE/IMEIE
A5 S EB B ORI D, ) — T WO ERTS
DR L. EYNTAEET S I ENTEERT . KT, FRLOFRDOWT NN ZE R D
NS B Z EASTEET,
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»—variagble—=—variable + expression

A\
A

»>—variable +

expression >«

>

*
L | | N | N |

ZZT,

variable
IS, BEIXZIIBRERERETS ID T, £ORESLY RL A %Rz
T, FARINERIN—TEEDIN—THOMOEI NS BSHRINERT A, #
ZIE, RIORTIA—RATIE, A RINIV—THND S OBDHENE L TR
mENnETd,

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

S = S+ 13
for (3=03j< My j++) {
S$=8S8+7;
}
}
expression

CHUIMERE DA 2K TT,

Wi

PRk S Nz /NS -qinfo=reduction 7' 3 ICK->TU A REINET, OpenMP
T4 LT 4 T MNEREYIRINCIRE T S A Z R L THET,

W11 = 7as s Ao 95
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L EGE A

AEIIKE IBM MEETIEGBIOT—ERZDWTHERLEZHDTHD, &
RO S, U—EX, £RIFHEENHARICEWTIERZES N THARNESEN
HOET, HATHHTREREE, —E X, BXOHEREICDOWTIZ, HA IBM
DOEFEELBICBER<ZIWN, AET IBM #f, 7OV I 4, £RIIY—EX
WCEMLTWTS, 20 IBM &Y, 7075 A, 239 —E2DOBDMEH A GE
THHIEEZBERTDHHOTIEHD FHL. TSI A T, IBM OHIFTAHE
BIRETDHIEORN, EEEMICFEZORS, O I A, 3V —EXZEMHH
THIENTEET, 27ZL. IBM SO GEET OO0 T LAOEEEZIZY—E X
DI B X OGRS, BEEOELTITo TWEEEET,

IBM (3. ABICHEHINTWAINRICHE L TRHFHE EFHEYOHDEED) %
BRELTWAEANH DX T, AEORMIT. BEEKICINS ORFFHEICDONWTHE
WHEEFF# T DI EE2BERTDHDOTIEH D TR, EEHEIIOVWTOBRWED
Hid, FMITTRRESELICHBED <ZI W,

T106-8711
FRAEHRHE X ASAR 3-2-12
HAY A - E— - TLoRA S
55 - HRYHERE

HIFOSA PEME = 1 2 > AW

DUFORGEE, HEZHBROERICHDARVWESIE. EHINEEA. IBM B
KO OE#ZE L IIHEBEOF2MIE, AFEZREYE L TEHEFET 5 EEDRETHR
U, P EOMRGE. R BRSO RIED L VAR EOBIHRART 2507
NTOHRS LIFERORIEETZEDRVWHDELET, EELIFHISICE S
T, EHOBITHEICL D, REETOHBENEL SNEGE. miTHEE OHR
=2ZF5HDELET,

ZOBERITIE, HIMICAREY)ABFRCREE DA H 0 £9, AFILE W
WCREIN, LEREHIAFZEDOLKRRIHAAENET, IBM ETEZLIC. [
B, ZONEBICRRHBINTWAEEEZZI 7OV I LN LT, ®BEFERIZEEE
FOZENHVET,

AREIZBWNWT IBM DD Web B MZEMR L TWAEHENH 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 N,

IBM (3, BEEMEMT 2000 2EHD. BEKICHL TRASEBBAD Z &
Dz, HSEYEETHHET, FHBLRBEMTL2IENTESLDDELE
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 LD, RIETHZEFITEEE A
BEHKIE, IBM OF7 T U r—al s JOT 5320 A4 =T —AIHERL
77V r—ar - 7ary I 0%, B, KGE. BEfEzENEL T, Wik
LERICBNTH, IBM ICHliZSHAD T &< INEERL, &L, BAT
L5 EINTEET,

TNETNOEEY), YT - TOT T LAOWNERLSES. FEITT R TOIRER
AEMIC®. RDOK DT, FEMERZANTWEESBERDH D T,

© (BEEO2tA) (UEFE). Zod— Ro—#id, IBM Corp. O > /)L - 70
TILMEBMSNTWETY, © Copyright IBM Corp. 1998, 2008. All rights
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Linux /3. Linus Torvalds D¥[EPB I NZEDMDENT BT BB EEE T,
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BETY,
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%5l

HAEE, B, 2o, RRSCT o sl (5S) [/\NT]
JEICE S SN TNWET, 2B, & -00 39 ) .
BoEGERET RSN 2 Y Ly T ORI
EOAESE -04 42 N 7 FEHEE 15
-05 44 NTF—R2AFa—=F 44, 67
[37?? S ST | i ﬁ@\ﬁﬁmﬁﬁﬁ 19
it 37 Ewvh-27kK 3
T—FTFIF v — R 37 Evybh-74—J)VF 13
ot 44 kD kL — R4 7 fEEHE 13
MEabE 4, 11 -03 42 FE NS
it 15 -04 43 moEHA 20
Eybh74—)VK 13 -05 44 HPHB L HEE 19
T—K 11 SN A 20
MrEaHOEHEHEE 15 frEabhHE 4, 11, 13 BigL 22
AAY D AER 7T L—1k 23 Fortran 8 IEEE Y4l 20
I5—. BE/NUE 22 AHT— MASS I TIU— 75 TII%

fro&EH FE/NI 20

,—
[H1T
IR R L 41
RA% 7 o—{ERR 44, 50
BE¥AR - >4 —. Fortran 9
BEROE O U
w68
Fortran 9
HAR#EL 38
FARF, B ix
HAH @) 1750 — 29

HH AT —AHYLEE (SMP) 49, 89, 91,

93, 94

THIRERE 85

70— AERR. BE% 44, 50

SEEHIEHL 9

WEROMESDE 13
64 Evh-E—F 4

,—
[U17

ik 67
T=FTTFv— 44
7T r—ar 37
ILE 41
HA 38
KerBa%e 75
TN T 6l
N—RDUxY 44
T0r T LB 50
V=7 47, 89
64 Evh-E—F 72
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ARNYT
sofl 71
BMA 727 b C++ 30
FA 727 FOBEIEMN 30
o170 — 29
KSR, B NEREL 19
AR EEIE 85
JE
frEaHOEHEA 15
Ny ZHEH 1S
init_priority 31

[417]
F—& Rl
YA XEMEEGDE 11

32 EyvhBLYre4 Ev - E—R

1

64 Evbh-E-F 1
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