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Sun Performance Library™ & —/™ F T~ V1 8 4 1 ACECR 8 37 28 46 (1) DAk 7 491 2 J iR
(. & BT — il ik Netlib (www.netlib.org) $2A4tfAR#EA LAPACK. BLASI.
BLAS2. BLAS3. FFTPACK. VFFTPACK #1 LINPACK.

5 bRUEFERRAAAEL,  Sun Performance Library A &R TR P AT AH R 046 0F LR
AR 1, ARG XA R P O B 2R3 2 HEfe 2, XL F T U T2 4t
HIRGE

TEAE R, ES W performance library HIR XM (Sun Performance Library /1]
SIERTD o (VEREPEBIRE I T 0AL T3 3P 75, )

1.6

X [R]iz 54
Fortran 95 43 8324w 1% 28 b5 -xia M -xinterval LB HHHIES PR, AR

AR ARG LPAT X I8 5. BEdfs B, WS W (Fortran 95 X & HF 9 F2155) » (R
45 SPARC/UltraSPARC “F & S ¢ X [ali2 E Thfig.

B1E BT 3



1.7 F M

PHLT M (man) GURAHE TR T2 pRE. 7 BIFE DL I 2645 R SCAY « 2297 17) Sun
Studio T 5T, WS W “HIE " #5r K T MANPATH FRGAR i IE A

A DG ST BAE iy & R s T 0L

demo% man topic

FEFEAS Fortran SCRYH, HIMMFM IS HHH ETELHMFEM =S 74 H man
£95 Vil £95(1). #lHn, WA man & H W - EWRV M H ieee flags(3M) 1R

71~ [ A 24

demo% man -s 3M ieee flags

Fortran FEGIFEZTET M U156 3F A4,

T T Fortran H FE R man T:

£95(1)
analyzer(l)
asa(l)

dbx(1)

fpp(1)

cpp(1)
fdumpmod(1)
fsplit(l)

ieee flags(3M)
ieee _handler(3M)
matherr(3M)
ild(1)

1d4(1)

4 Fortran ##¥2355 « 20056 F£ 1 B

Fortran 95 fiy 24T 1L 1

Sun Studio PERE/HT#%

Fortran [H|ZE4% HIFT E[ 4t 5 A0 2125
AT A8 A

Fortran 54 CAS 794 2 2%

C VRACH T4k 22 2%

BB ((mod) AR A .
AL B2 Fortran 50 F2 5y B SR AN U1
RIAT . B BE BRTT: 2 57 5 L
HEFEVF AR

K PR B A F ) A

E b3 SO 1 18 B B 0

bR ST % e i e



1.8 EpZ s
READMEs H AL SR LT WA SCLE: B IR, A NE . 8% UL T ED I

SRS R b H AL B IR T L3RR . RN
/opt/SUNWspro/READMEs/ .

% 141 LRI H & S

Bk S ..

fortran 95 IERA Fortran 95 4 if#s £95 FIFHLIGE. U LIRE. ©0
FRIRI SRS iR 3

fpp_readme fop Uifigtkik

interval arithmetic £95 FRIX [a]3E 5T BE M IR

math libraries n] FH LA £ R E R

profiling tools il L GERC & L H prof. gprof fl tcove.

runtime_libraries T HE g 26 P VAT B SLIR 2% K EEOBT 43 R 1 R R T T SCA

performance_library  Sun Performance Library Hfi&

] -xhelp=readme firSATIEWU M A A BF A9 B AR 1) AR SO B, 4

% £95 -xhelp=readme

B HB YR fortran 95 H i S

%1% BN 5



1.9 AT B

A
AL I I G PR 1Y -help EWUR ARG £95 Ay 4TI M ALHIA  CAn RATR)

%$£95 -help=flags
[ 1 WAHEDL. < > WHTHSH.
Bar | RinAILfH.
-someoption[={yes|no}] ¥*/R -someoption=no 5 -someoption=yes
-a Collect data for tcov basic
block profiling
-aligncommon [=<a>] &F5EM MRS F AT HR
<a>={1|2]4]|8|16}
-ansi Report non-ANSI extensions.
-autopar S H B AR IEATAL
-Bdynamic Fo i A Bl
-Bstatic BURER SRR
-C Ja FEEAT I T Fria R A
-c N 77 o UM, {HZE
Hids
..etc.
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il a=:?

Fortran iy A / %y

AKEZEA Sun Studio Fortran 95 4w 254K H N / HitH Dh A,

2.1

2.1.1

I:[ .;L‘ AV} A} »
M Fortran #2558 U5 In] SCAF
BB iT Fortran Z#H e RERF . W& B RIEAT£23% . BB 04 1/O WEA) T E
HEICERERIN, BHEICTIEM 0 BRI 4 7 EEE (2,147,483,647) HIAEGUIEHL,
FAF * ] UAE R R OARRAT . 2425 HBIE READ BRI, AR A
s e HLYE WRITE 8¢ PRINT BRI, QK A5 H 21

Fortran 2 HoC il OPEN i i) 55k %€ 1 fiy 44 SCIFAH R IR . J38h, AEFE P TR 4hAT
I, JCESTUE R BT ey H ) 5 SCIFAR R .

Y I i 44 3CAF

OPEN 1K AN FILE= Ui WIFF RIS AT IR i 3732 4 5 0 1) iy 44 ) B SCAF: (10 ORI o %30l A
TS 1, AT Bl R A

OPEN ifi T[] FILE= YLIASF il AR E —/ME RS0 44 (FILE= 'myfile.out '), 1]
LLYE E — N TR AT A 206 B B sk B AR I S 44
(FILE="'../Bmber/Qproj/myfile.out'). J4b, UWHIRFIET LUEZRFH &, Bak

] LU T PR RERE iy AT 2 BONPR AR i LU P AP AR B SUR AR, JilE oPEN 6]
ISR



PLUR7RH (GetFilNam. £) JE/R T — P i A (K 2 R M B4 5% B 42 SO 44 10 5 . 2
AT 5 S GETENV, LNBLNK, A1 GETCWD IR [F] $SHOME M ISR R ME . B H 74 $
G AR M AT . B8 4R TAE H

CHARACTER F*128, FN*128, FULLNAME*128
PRINT*, 'ENTER FILE NAME:'

READ *, F

FN = FULLNAME( F )

PRINT *, 'PATH IS:',6FN

END

CHARACTER*128 FUNCTION FULLNAME ( NAME )
CHARACTER NAME* (*), PREFIX*128

c This assumes C shell.
C Leave absolute path names unchanged.
C If name starts with '~/', replace tilde with home
c directory; otherwise prefix relative path name with
C path to current directory.

IF ( NAME(1:1) .EQ.'/' ) THEN

FULLNAME = NAME
ELSE IF ( NAME(1:2) .EQ.'~/' ) THEN

CALL GETENV( 'HOME', PREFIX )
FULLNAME = PREFIX (:LNBLNK (PREFIX)) //
1 NAME (2 : LNBLNK (NAME) )
ELSE
CALL GETCWD( PREFIX )
FULLNAME = PREFIX (:LNBLNK (PREFIX)) //
1 '/' // NAME (:LNBLNK (NAME) )
ENDIF
RETURN

P PEIIE1T GetFilNam. £, SRR

demo% pwd
/home/users/auser/subdir
demo% £95 -o getfil GetFilNam.f
demo% getfil
ENTER FILE NAME:
getfil
PATH IS:/home/users/auser/subdir/atest.f

demo%

2 Fortran ##%2355 « 2005 F 1 B



2.1.2

2.1.2.1

2.1.2.2

2.1.2.3

2.1.3

IXLEFN DRGSR 2-4 TUWES 2.1.4 5 “TRRPALE 2”7 kB Uil . B0 NE
K, 20145 getarg(3F). getcwd(3F) Ml getenv(3F) MM T T4k H: IXEE Py 2ELL
N HAbE AR EGFELE  (Fortran /F2#) AN,

AHISCAE 44T TF3CAF

OPEN AN EHRE XK BT RE S MIA THBIS 4 .

FT AR sk S A

7E OPEN iEHAJ 8 %E STATUS='SCRATCH', &I IF—MNEIEU tmp . FA4dAxnnnnn K
SCAE, e, nnnnn FEARTHERE ID AREE, 444 J& AN PRRER R, x AN ERE 444
AU ox ATARIESCHE A ME— 1% SCEAE R P & BT cLOSE A B MR . 7
FORTRAN 77 %8 (-£77) F4aikit, W LAfE CLOSE A" #R & STATUS="'KEEP'
KAR B IXANGI SCPE. QO ERRIES R D

REAPIE

B O RR AT T, ] DUE T G 42 OPEN A 3 BT 5 SC i FE s . 5 G
BLANK fl FORM. BtH], R E SCAMZ P Ic5 UL E T RS

& 2 Bl o 44 F. 0

FUEHUTTFAGI, 22 FBE = ANB00 5 1058 e 1O SO, X B T
S BRI AR\ B A fE R K

n ARIEH AP G S

m bR LT 6

m ARIERE LA LE 0

S ARUEA AN A SRR RN b H AR B 5 R E A L
.

FEHABPATIE DL, WIERAE OPEN 5 ) PR E T M PIC 51 AR/ FILE= J5 i E LT
YRR SCAPR LB fort .n IIAAFKITIT, b n B HITS .

AH OPEN iEAJFT FF A4
EEEF AT TSR T, NBIAEEMH oPEN 1EA). S o0 LR —A M

B 1/0 4], A& OPEN B¢ INQUIRE, < 5| fort.n, H n AEHEILT
(0~ 5 F16 B4k, BATERHRESO .

% 2ZF Fortran AN/ HiH 3



RS T AERE AT WA AE . AR SO — A ERAE AL OPEN B INQUIRE
[ERIEStlfsee R U

s LUR AR, Wi wRITE &%t LIS — AN / f i aRgE, WSSt
fort.25:

demo% cat TestUnit.f
IU=25
WRITE( IU, '(I4)' ) IU
END

demo$%

EIRFERR AT TFSCAT fort .25, IR — St il 5 NS

demo% £95 -o testunit TestUnit.f
demo% testunit
demo% cat fort.25
25
demo%

2.14 ) B2 A% 33 SO 44

ARG BA AT A S ERIYLEI K Fortran Ry rp (K132 45 505 15 ) B SCAFEAR S B
fHIZ, A7 TR R 7 DR SO 4 4% 45 Fortran /7.
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2.1.4.1 W IZTH 24 GETARG

ATLME I EGIRE getarg(3F) EIBATIN K i £AT S HRN — D FA R R . S POk
N SAFAFFAE OPEN T A)H) FILE= BEHIRF A -

N

demo% cat testarg.f
CHARACTER outfile*40

C Get first arg as output file name for unit 51
CALL getarg(l,outfile)
OPEN (51, FILE=outfile)
WRITE(51,*) 'Writing to file:', outfile
END

demo% £95 -o tstarg testarg.f

demo% tstarg AnyFileName

demo% cat AnyFileName

Writing to file:AnyFileName

demo%

2.1.4.2 WA B4R B GETENV

FIFE, o LA B R getenv(3F) FEIGAT I KEAL MR AR B (E BN — D PR AL &,
A B A AR R SR A -

demo% cat testenv.f
CHARACTER outfile*40

C Get SOUTFILE as output file name for unit 51
CALL getenv ('OUTFILE',outfile)
OPEN (51, FILE=outfile)
WRITE(51,*) 'Writing to file:', outfile
END

demo% £95 -o tstenv testenv.f

demo% setenv OUTFILE EnvFileName

demo% tstenv

demo% cat EnvFileName

Writing to file:EnvFileName

demo%

/] getarg B getenv I, WiZF ZEAT-FEURREM T4 . (Fortran 95 )7 nJ LU
WYERR AL TRIM B3 1Y) FORTRAN 77 FEGIRE LNBLNK () ) £EA T IF Sk 7w, ] LL
B FULLNAME PR ENARBAT 40 5 50 I R ik E’J{bﬁ%ﬂ%ﬁfxfﬁﬁﬁ% %

% 2F Fortran iIAN/HiH 5



2.1.43

A 47 1/0 HE 7 FIAF 18

A S 5 PP I3 T AR SRR ) v R o T 5 ) SR AR 2 T o b
WE 1O SCfE. T A B EPIAEAE AT BT fr & TP T

TARM TR, BRI CRIE 5) RIS ERRMER L CRIE 6) SRR CRT
0) BIFRFF AT LUE I 52 ] (FERr AT <o >y 550 58 |« | & 254 2561) 5
o % A4 fir 44 501

ZI R

* 241 csh/sh/ksh i 47 € 7] FIE TE

BRI £/ C Shell £ Bourne 5 Korn Shell
FrUEFN—— myprog < mydata myprog < mydata

M mydata 32 A\ 4

s —— myprog > myoutput myprog > myoutput
5% (#5) myoutput

brfEs HH—— myprog >> myoutput myprog >> myoutput
H /JBN%E myoutput

Wb v R T ) 2 At myprog >& errorfile myprog 2> errorfile
Fahrvbi B g% s myprogl | myprog2 myprogl | myprog2
P2 R IS AIIE TN

B bR A B A myprogl | & myprog2 myprogl 2>&1 | myprog2

HE® N —1F

HRMAATEE M MEERFEMEE, 20 csh. ksh Fl sh T,

2.2

HE 1O

FHE B VO AVFE BB 5 U7 B30 R SAE T AR . 5P 1O
AL B VO ST AT AP RS o (HE, 7R M SCrEh, Il R AU
A5 [ B [ 5 K J8E o T4 U 1) SCA I SCHF OPEN B4y ) ACCESS="DIRECT ' IS
/i

BRSO B AR RO T AR, A OPEN MM RECL= B FFIEE
READ Ml WRITE A4 & AL RANRE R T SRS R RN e GRS R/ NP 77
fidesE. ) VPRGBS A AR BRI 0 RBUS WA Dy R A
Mo BT N LB SR S (00 TP A AT 1R

HE:Vi W READ Fl WRITE WHH), HAMNEH —/NS4 REC=n, HRIEEBERIEE AN
R,
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Bl BRI, A

OPEN( 2, FILE='data.db', ACCESS='DIRECT', RECL=200,
& FORM='UNFORMATTED', ERR=90 )
READ( 2, REC=13, ERR=30 ) X, Y

AR LBV AR VO sk B K 200 55 1005 S3TIF— A3, A
SR = AR A X Y.

il BRI, A1

OPEN( 2, FILE='inven.db', ACCESS='DIRECT', RECL=200,
& FORM="'FORMATTED', ERR=90 )
READ( 2, FMT='(I10,F10.3)', REC=13, ERR=30 ) X, Y

AREFPLLER ) A AL VO sk EE KB 200 75 17 AT IF— A3tk Rs
W=k sk, JFRL (110, F10.3) KNI T

ST AL SO, TSR/ FORMAT BRI . 46 FiR7mT, FORMAT iEH)
Fr e XA RN 20 AN AR e . an R g% i EE Boie KT FORMAT i&A) 1 g
SERIESR RN, WAl A ST ARLS B A& Eidsk. ZEMEOLT, &
B 5 B — Al R T E SR IE RS .

T TN BRI, ZRGA:

OPEN( 21, ACCESS='DIRECT', RECL=200, FORM='FORMATTED')
WRITE (21, ' (10F10.3)',REC=11) (X (J),Jd=1,100)

BEBHPBEVINIEIC 21 FNSEHRASS0IE 10 L83, M4LIEFR 10 MoE (BT
403 10 NI, XEEEM 11 3 20 FHATHR S .

2.3

— 3l 170

Sun Studio Fortran 95 §7"J# T OPEN iff), RFFH “ _3HEH” 1/0 0.

ff ] FORM="'BINARY' ] JF 35 fff | FORM="'UNFORMATTED' H A KEAH [ 1) %%
B PRI SO B RN E SR K . WA s, WTE VR — 4 e sk
WEER LS A B . Kk, TGV BACKSPACE a FORM='BINARY' SCF, 3362 PR Sk A % 22
BB ANE . (EX 'BINARY ' AT READ #AERT, #4407 75 B s BUS nl fE £ 1)
ik ATI R P AR

% 2ZF Fortran i/ HiH 7



2.4

WRITE iEA): DL HERIRE OB S0 5 N B SCE R, 420 5 51 26 i s e i oe:
7 .

READ WEA): KPR B AP R P AR R, %S R ERBEN T . W
KA SRS, BTUAARIEAT “iC g5 TR 7 ARSI RS B i — A
CIFEER” B R R

INQUIRE iBf: 7if#i ] FORM="BINARY” ¥TH M {F, INQUIRE iR[H|:
FORM="BINARY"

ACCESS="SEQUENTIAL”

DIRECT="NO"

FORMATTED="NO"
UNFORMATTED="YES"”

RECL= Fll NEXTREC= % E X

BACKSPACE WHH): ARV H — iR Bl—AM iR,
ENDFILE HHH): 75 217 & MO b S
REWIND ). H4 SCAF R 500 e 7 3080 1 13k

1/0 it

T VO “W7 U5 R EHHEIUAE A Fortran 2000 bRy M —#8%y, JFHAE £95 LU
L. 1O WUy PR Es SO AR ESE R 71 P21, AN 1 JT A A IE B Eok Sk 7]
H] OPEN 1H A1) ACCESS= ’STREAM’ UitWIFFKE X VO Wit SO o 515 ik SCA e A7
%%E READ B{ WRITE "LE"/ETJ‘:Pﬁ POS=scalar_integer expression lﬁ%fﬁio INQUIRE iE"/FTJ
¥ % ACCESS='STREAM’'. UWWIfF STREAM=scalar character variable UL} POS=
scalar_integer variable.

8 Fortran ###2355 « 2005 F 1 A



VO fEY C R PP AU sl S SO HEAT HARAE I AR E A, R B pTs

Fortran 95 F2/7 i i1 C fwrite () SIS

program reader

integer::a(1024), i, result

open(file="test", unit=8, access="stream", form="unformatted")
! read all of a

read (8) a

do i = 1,1024
if (a(i) .ne. i-1) print *,’error at’, i
enddo

! read the file backward
do i = 1024,1,-1
read (8, pos=(i-1)*4+1) result
if (result .ne. i-1) print *,’error at’, i
enddo
close (8)
end

C BIFGA—1 X
#include <stdio.h>

int binary data[1024];

/* Create a file with 1024 32-bit integers */
int
main (void)

{

int 1i;
FILE *fp;
for (i = 0; 1 < 1024; ++1)
binary datali]l = i;
fp = fopen("test", "w");
fwrite(binary data, sizeof (binary data), 1, fp);
fclose (fp) ;

C PR C fwrite () 5 1024 4> 32 A7 355 N A . Fortran 95 BEEUFE ¢ LA
T — R POX S5, AR A A SRR N R AR A R ECE AT B4k read AT
F) pos= WHIFF UL AR B A RoR ), T 1 IFeh (X— 85 C Mk, & C i,
PrENFI 0 TFE) .

% 2ZF Fortran IAN/HiH 9




2.5

PN A

W& CHARACTER RAVNT %, WA R. T, B4, B4oHEsE 40 %1
B, WERSCHE READ T LISKR B A EFR R . NESCH VO B AN S S
AR AL LR E, Bk R4k READ A1 WRITE iEf). APATIET T4 1O,
A5 P 38 SCA

m LA WRITE VA OSUR B  RE  4 B TR MOT 5 {5 READ iy
i, Bt R B 0 4 BT B

w GHL AR RO GO S R Rk
w NS, RN TR Y T AR

m NI L EEE V0. (Fortran 95 i ALHE P 8 3CAF LG e 204k 1/0. ) B
TABEE MO e R 2 4h, X — S AN B E R VO AL, BEi), d5%
RPN A TR . KIARGRUEY A - £77 ARG T 40 30 10
FORTRAN 77 #ZAz N ol .

m &) READ 5§ WRITE iEA)4H5 T W &8 SC R I3k .

s WNERSCIE (U —2%d 30 T U 4 XA 77 kAT 3

demo% cat internl.f
CHARACTER X*80

READ( *, '(A)' ) X

READ( X, '(I3,I4)' ) N1, N2 !This codeline reads the internal file X
WRITE( *, * ) N1, N2

END

demo% £95 -o tstintern internl.f
demo% tstintern

12 99

12 99
demo%

10 Fortran %#24Em + 2005 &£ 1 A



Bl NAFRSCHE (C=45ads) TR . A% A5 AT B

demo% cat intern2.f
CHARACTER LINE(4)*16

DATA LINE(1) / ' 81 81 ' /
DATA LINE(2) / ' 82 82 ' /
DATA LINE(3) / ' 83 83 ' /
DATA LINE(4) / ' 84 84 ' /
READ( LINE,'(2I4)') I,J,K,L,M,N

PRINT *, I, J, K, L, M, N
END
demo% £95 intern2.f
demo% a.out
81 81 82 82 83 83
demo%

Bl AE -£77 HABER, WAHERSCHE (—4ids) T BAE YT 1) U7 kAT B

demo% cat intern3.f
CHARACTER LINE (4)*16
DATA LINE(1) / ' 81 81
DATA LINE(2) / ' 82 82 !
DATA LINE(3) / ' 83 83 '
DATA LINE(4) / ' 84 84 '

—_— S

READ ( LINE, FMT=20, REC=3 ) M, N
20 FORMAT ( I4, I4 )

PRINT *, M, N

END

demo% £95 -£f77 intern3.f
demo% a.out

83 83
demo%

2.6

Big-Endian #1 Little-Endian *F- 5 2 [8] 1]
B /O

SPARC F1 x86 V- & M BNET, BrigiEsRirE -xfilebyteorder CF M 1/0 X
PEo BRI RME AL VO SCIE 75 5 R 715 %6 55

i,

-xfilebyteorder=1ittled4:%all,bigl6:20

$£2F Fortran N /HiH 1



BREA S 4 FALANTE (Bt 32 £7 x86) [f) ¥ ittle-endian? FIE 1 g SC: (LA
"SCRATCH" FT IS4 K541 ) , Fortran B0 20 B4k, %P0 64 f7 "big-endian" LA}
(l4n 64 7 SPARC V9) ,

HAER, S0 £95(1) FM S (Fortran /11775715 ) -

2.7

L 45 1/0 V& 5 I

Fortran 95 K A% 4 Fortran 77 F274E /O IR . % £77 1 £95 RS BFACIEH)
B HAT SR LRI AEE Y £77 F £95 B4 % [A]— B c AT /0.

fH/E, Fortran 95 IBFEL T — L8P InThRE
m ADVANCE='NO' iy JFﬁHUEEI/O, W AR

write(*, ' (a)',ADVANCE='NO") 'Enter size= '
read(*,*) n

m NAMELIST #y A\ Thfg:

s £95 RFEMANAEHLZAELL ¢ 5% &, Fortran 95 brif % &, JEHMHA
NAMELIST 5% A% P 2%

w £95 % s MENRAAM LIRSS, BRARGLT RS — M) CHARACTER,
VR, s AL fan A B -

» £95 SUIF NAMELIST i A& Fid X HEE—51,
m B0 £77 FAIREE, £95 AKIAIFSEZEL T ENCODE Al DECODE.

ok £95 5 £77 [H]ff] Fortran 95 I/O ¥ M e wtE ) HAL G B, W (Fortran /i
SIIEHTD o
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iR =:)

REFPIT

ARTEFEAFN TR KRR FIT K T H make f1 SCCS, XA T HBT LIRS %)
HoF T Fortran ZiFEIi H .

HurA 15 2 6 T H make M SCCS ML F5 i wi b 45, Hrh 0 4s (Managing
Projects with make) (Andrew Oram Fl Steve Talbott %) Fl  {4pplying RCS and SCCS
(Don Bolinger A1 Tan Bronson %) . XA 534 H H O'Reilly & Associates.

3.1

3.1.1

{8 make 22 FHRE P fal AR o A 1

make 2R DA g MO PAT R P g AR AR 45 . — JBORE, KRB N PR Pl 3
— YR SCAFR INCLUDE U2 R, Rk 5V 2 ET 5. BT — AN o2 A
VB SCA 5 B g PR P B B 4 T T B Lﬁhﬁﬁﬁfﬁﬁ?%l#@%ﬁ
FARHEE UL TR g PR T e — R T R a4, WTLESIHTIX — g R, R
TR A SO P AT L], make {4l O W T 0 g 3 A0 L8 5 I B g 3k 1 S0 A, It
iff B BT e A8 P T R (R TR Sk 2R e T AT SO PR . B RS AR T AN el A
H make [IfifF/Rfl, A OCHEMEE, 20 make(1S).

Makefile

2K makefile RS DL &G A A 7 5K 4 make BT W S 51 S A T b SO R LA
. EIR R T iR SO T 1A



o, B s KR AT DY ANESCE AL AN () makefile SCAF

demo% 1s
makefile
commonblock
computepts. f
pattern.f
startupcore. f
demo%

8% pattern.f Al computepts.f #H — %4 commonblock i INCLUDE, JfH
A Hg R £ IR X =AW E A S S — RV E— R RS — 2 h
pattern RSP,

X, makefile B U0 FTR:

demo% cat makefile
pattern:pattern.o computepts.o startupcore.o
f95 pattern.o computepts.o startupcore.o — lcore95 \
-lcore -lsunwindow -lpixrect -o pattern
pattern.o:pattern.f commonblock
f95 -c -u pattern.f
computepts.o:computepts.f commonblock
f95 -c¢ -u computepts.f
startupcore.o:startupcore. f
f95 -c¢ -u startupcore.f
demo%

makefile M3 —1TEX W pattern FIAIEINI T pattern.o. computepts.o Al
startupcore.o. F—ATKILFELEATHH T HATEEME .o XHFFEAE pattern
()72 o

makefile HIBE—ZHE — IO, EHRER T H bR SO E L A 100 % T R
4o KR S5 44 2 -

target : dependencies-list
TAB build-commands

w R FEAR S AT RN BRSO A 44, JLR 2 H AR MO B Ay SO

w S RERBHIEIE —ATIEAT, KEATHRE K A A FARL ) H b5 SO Bourne shell
e XA AT T AR AT L AU — MR A4t

2 Fortran ##%2355 « 2005 F 1 B



3.1.2

3.1.3

make ﬁﬁé\

make iy A LT ESHORM], A

demo% make

make AHFEFLE LT H FZT FH, 4 H makefile 8§ Makefile (3043 M i% o
FEFE S o

make A HFET:

m ZH makefile, Wi HLOAZALER I T AT H ARSI 1K 48 H AR SCAFAO IR ST LA R AR
JSCIX AR SO Il i A A

m AR SOPR IR B e S e IR )

w WERATAEAT H AR SCAF EEILHOBIAT — SOOI REA, ] makefile Wi HAR
S ) i 4 FELH A i H AR SO

2

/N

make 2~ FIREFF (1 270 BE S VP HEAT () B0 (K TG 2 B0 7 45 e Bk . 90, R 4L H AR
pattern A HE N A IFN R RSN A ZTAF R, IS T .

BT R E SCRATEL M g Ak

NAME = string

AT R AL 7 A R R
S(NAME)

make 23 H A H IR S BB R e

LR 7K iy 44 BAT H AR SO (12202 SR TN 2 makefile [T k:

OBJ = pattern.o computepts.o startupcore.o

AR Al ER S E 51 % DL K 5 makefile I HFR pattern MM K £95 By 4
[RIBAE % T o

pattern: $(OBJ)
f95 $(OBJ) — lcore95 -lcore -lsunwindow \
-lpixrect -o pattern




3.14

3.1.5

T AR A TR R T4 R, AU 5

B i B AH
make AT make (064 FETUEFRE . BI

FFLAGS=-u
OBJ = pattern.o computepts.o startupcore.o
pattern: $(OBJ)
£95 $(FFLAGS) $(OBJ) -lcore95 -lcore -lsunwindow \
-lpixrect -o pattern
pattern.o:pattern.f commonblock
£f95 $ (FFLAGS) -c pattern.f
computepts.o:
£f95 $(FFLAGS) -c computepts.f

=S

WAE, THAICZE nake fir > f ] LIHBCE ) FFLAGS fH. AL, X Bl
AT KA i -

demo% make "FFLAGS=-u -o"

XH, make fr&ATHI FFLAGS %€ X2 i makefile MIFIMG{E, JF HE0K -0 #x
B -u b EARIES £95, VER, WA IfEMm A ] "FFLAGS=", FFREEAT
FAF B DUl AN 2L

make 5 SN
oAl makefile W5EIS, make FHUR FARCHEIRAL, T 12 9840 100

B IAE S /usr/share/1ib/make/make.rules F. 7E A EEA 15 2% 30 )
B, make &% FFLAGS ZXF8E MATARE . - ¢ b & DL B Ym iR I SO 44 51 A S5
WATAG % . ILAh, make . rules CHFEAEH Fe 22T 10 44 FRAE B4 H 10 Fortran 215
EIIE
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3.1.6

PAR 7 B P i ] 13— R«

FC = £f95
OBJ = pattern.o computepts.o startupcore.o
FFLAGS=-u
pattern: $(OBJ)
f95 $(OBJ) — lcore95 -lcore -lsunwindow \

-lpixrect -o pattern
pattern.o:pattern.f commonblock

£f95 $(FFLAGS) -c pattern.f
computepts.o:computepts.f commonblock
startupcore.o:startupcore. f

make i A MG 1FE computepts. £ il startupcore. fo
LE£90 CRAFTESAE WG SN, X LSRR <] £95 dmiF.

SR, BRAERE FC 2@ SO £95, B £ A LR SCAFMERE SN £77 1k
£95.

MmH, MEr&AAN .£95 M .Fo5 UM XG4, .mod Fortran 95 B e F 44 21
H Modula %i %45 . ZRMEEHATHNE, T 2AE T H make [ H X N make . rules 3
Bl A O AR A, R XHZSCHE TS, W J£95 ML Fos JEEFIN, MIER
.mod MG, BXRFEHELE, S0 make(1S) FH L.

.KEEP_STATE 5 IR A &

%Pk H¥R . KEEP STATE Ko £ iy 2 X R M K Be gk g di ik
X4 .KEEP_STATE: HAZH N, make SRR SCHR A T BFRar 4. Wik
H X make BITLUORMA EHE M, make &5 H 2Lt H AR,

2§ _KEEP_STATE: HAxfIR, make &M cpp(l) LA HAt G AL BEAR ey, 2T
il “Bag” SCfF (Wl #include SCHF) AHMNARS o W1 HASARNT T 1 2650 v AT
fSCF e, make SEPERE

3.2

H] SCCS BEAT FRAS B i A 45

SCCS AR S/ LIt 7 45, SCCS ASEILLL T HAR$ft T ik 1%
w SRERISCE AR — RIS s

w RIS IR T R N BT I B

w SRR RRICOR ERERFRA



3.2.1

3.2.1.1

3.2.1.2

SCCS [ =TI AR 2

m B E T SCCS ¥
s B TR
n A

ARy LA b —F2 3 Ry 8 ) S5 B s AT A ) SCCS SRPAT IR L8455 . HUXTSEA ) SCCS ik
TTHM, FHRANHET =4 SCCS i : create. edit Al delget.

H1 SCCS il 3

B E T SCCS = N ARE LUy

m 7 SCCS H

m 3SR SCCS ID it GXETlEn)
m % SCCS 31

A% SCCS Hx
Yok, WA ELE R RARRE B F O SCCS T Hik. LT frd

demo% mkdir SCCS

sccs WK KE 56,

i\ SCCS ID &4t

FHIF R 5 LRSI O A Z A SCCS 1D e, M BT, LR,
T SCCS get 5 delget A ASCHERT, #02 FIRA S bR UK LE XA . 47 =
T A 0 R LT 7

n VER

n SHEA

n WAL

A8 GBI U RRASA B2 DR YRR AN g PR K H SRR i R IRy A5 7
i @#), TTH] what v FTELHFRSCEF P R OSHE T

HEASHANE 2 SOER OO S SIS B AT TR0 A B, R X S SO (1
KRBT E TR NS EOE A . LSO, W1 ASCI #idls SCfF sl makefile,
SCCS {7 Bkt & I BUAEERE A

SCCS KT LL skeywords BRI, J-HiL SCCS get ar ¥ ERA HHIME. & H
(1 B AT
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z% ¥ N what 2 PUNKARR TR @ (#) .
PN SCAT 44

P IEANA SCCS Y4 A HIRA 5
P71 i H 3

wan, WA BA T R 1 make FHRSRFRIN makefile.

o o° o
H =
o° oP

o\
=
o\

o°
o\°
—
o\°
o\°
=1
o\°

Z%%M

+H+
o

PR A startupcore. f. computepts.f fl pattern. £ ] LLE T LA 04640
PAETD I

CHARACTER*50 SCCSID

DATA SCCSID/"$%$Z%%M% $E$\n"/

o°
H
o°

HI SCCS AbHLiZ A, HATHiTE, SRJGH] SCCS what fir&AL# H bR CAF, Wontn T

demo% £95 -c pattern.f

demo% what pattern
pattern:
pattern.f 1.2 96/06/10

R T LA 4 ) CTIME ) PARAMETER, LiBATIN] get firdiia) i, %S 5H84
H BT 8

CHARACTER* (*) CTIME
PARAMETER ( CTIME="S$ES%")

INCLUDE 0] LU 4 SCCS #4512 (19 Fortran J3 800 BAVE fi#:

o
o\°
H
o\°
o\°
=
o°

Z%%M

(@}
o°

3£ — £F Fortran 95 JEACHS S b il 2 - REIR AR R BV 4 T e 42 5 SCCS SR )
FEAE s, filhn, 4t SCCS &%, Fortran 95 45 HMZ4H4E5 | x3Y%2 7EHUAT SCCS
get JEE& W X2, 21E Fortran 95 F&)PHHFH SCCS I, M RAZH RAFREE gk
A4 . B, 4D Fortran 95 P2 G55 2 X8YY$Z, SCCS HALH syvs i
Bohoem . 5, SCCS get -k IR R LI EREY E SCCS Kt ¥
D,




3.2.1.3 fg: SCCS Ak
HAE, WLLH SCCS create fir &KX R E T SCCS #Hl2 T

demo% sccs create makefile commonblock startupcore.f \
computepts.f pattern.f
demo%

322 Y AN

— HYEAUL AL T SCCS 452, AT H] SCCS AT LA R P E2AT55: B30T LT
REXS JLREAT St A TGS ST

AT sces edit wyd. il

demo% sccs edit computepts.f

SRJ5, SCCS &1EX AT H % M computepts. £ M GEIA, FioREMEXY. X4
O, AL A BETRAS %SO, HRT DA R YERS T .

SERNYREE S, T sces delget BN OB SCHE. Hln:

demo% sccs delget computepts.f

ZAr A4 SCCS RGEMLL T ity

m T PR SR A4 A O T 2 SR

m TR O T e R

m IO SRR IR G R 2 U T S I P A

n M YHTH P MER computepts. £ KA SHIA
n YT SCCS T N SRl A R e ] 5 il A

sccs delget MM A # SCCS T4 (delta Fl get) ME AWML . delta M

PAT ERFIR I =TS get My HAT R IS5
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$£4

=

FE

AF BTGB TR o X s 387 53847 1 ki

4.1

INHPE

WP 3 AT PRI AL GV A R X /R T RIT S S A B R

[0 F AL B R A R SO, AR A T AT SRR e I A R T |

1 HARBER . RVEANE S, S0 1d(1) R Solaris  (#EEFE/TFRIFTERT) -

PR AT BRI AR

w A G RIBRAE AT AN B ST SO . SR LA Libname . a fir
Ho a aBIRHIR R

m A A R AT RIS AT I B AT AT R b . SR LA 1ibname . so fir
%o .so JABIRIESLEXN AR,

WEAHA (ca) ASCHENES (. so) A MY R GE A -

m Fortran 95 J&& 1ibfsu. libfui. libfai. libfai2. libfsumai. libfprodai.

libfminlai. libfmaxlai. libminvai. libmaxvai. libifai.
libf77compat

m CJE: libe

R ER A S

n SRR EGRE, NEEEEA,
n SUME TR RS,

PESCAT A RE P 2 0 7 B RE e g 17— S ] i 42, Ul AR BRI R e I 45 1 44 AT
AT, REEARAT AR b 5| ) PR SRR BB RE O 5 OF 2T RAT SCAF



4.2

4.2.1

B /=2 D = N N N
¥8 B TR e R 0k T
il LD OPTIONS B4R & [ FEHAE P4 i SLAb IR I, W] LASRAS 2 FH VR A28 N2 5 T
M S B AR s 3SR, gnieae s B IR S I (DA e 355K R H At % 150D
P R

GRS U T G Ve T T BE R R PP, AN LR R R 1, DRV 20 2 1 A I 22
SR RE IR P IE ke 5 L ], /it BRI 0 7 AR Tk ORI 45 21

;A LD_OPTIONS Ak ik e -

demo% setenv LD OPTIONS '-m -Dfiles'
demo% £95 -o myprog myprog.f

FELCBEB 7 1 T A S5 B G PE A AT AT, EATTRT LAE A £95 il X
MR TNELYS -Bxy -dxs -G+ -hname. -Rpath Al -text. HRIEHEE, SN £95(1)
FMWEK (Fortran HF#EH) -

1 Solaris (GEZFE/FRIFHTHT) s T LIS B BERRE P2 SN PR 542 ) B8 20 VF 4l 7
ANERE o

G IEUS )

BEREREY - SR A P s R B A SR (R N e B o AT RAT R Py A RS0 I
(KR o 15 FOK B I8
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s A -m A O R

demo% setenv LD OPTIONS '-m'
demo% £95 any.f
any.f:
MAIN:
W R 2% N AF U
X HIAIX JcEiY8: RN KN
.interp 100d4 11
.interp 100d4 11 (null)
.hash 100e8 2e8
.hash 100e8 2e8 (null)
.dynsym 103d0 650
.dynsym 103d0 650 (null)
.dynstr 10a20 366
.dynstr 10a20 366 (null)
.text 10c90 1le70
.text 10c90 00 /opt/SUNWspro/lib/crti.o
.text 10c90 f4 /opt/SUNWspro/lib/crtl.o
.text 10484 00 /opt/SUNWspro/lib/values-xi.o
.text 10d88 d20 sparse.o

422 F1) H HARAE B

FCAt B F R 7 YA L)) B nT S BEHE R Y K - Dkeyword 3ET3kAF . 1] -Dhelp ZEIAILL
WRTEHEIIBIER

il AEH] -Dhelp KEF M HERLRE ¥ IR X A ) 1L 200 -

demo% 1d -Dhelp

debug:args WREIAS LR
debug:bindings RS E s
debug:detail RALFEAER
debug:entry Y NEE
demo%

"
IN
ok
=
w




4.2.3

fltn, -Dfiles FRIEAEFIEIIS A EEHL R T 5 I IR I A SCAEANE

demo% setenv LD OPTIONS '-Dfiles’
demo% £95 direct.f

direct.f:

MAIN direct:

debug:file=/opt/SUNWspro/lib/crti.o [ ET_REL ]
debug:file=/opt/SUNWspro/lib/crtl.o [ ET_REL ]
debug:file=/opt/SUNWspro/lib/values-xi.o [ ET REL ]

debug:file=direct.o [ ET_REL ]
debug:file=/opt/SUNWspro/lib/1ibM77.a [ archive ]
debug:file=/opt/SUNWspro/lib/1ibF77.s0 [ ET _DYN ]
debug:file=/opt/SUNWspro/lib/libsunmath.a [ archive ]

AR IE TN AN VRS, S0 (P RIETE ) -

G N 43— 201k

B 293 20 58 AR AN BERR N, 1 O G 1F A BE R U] — S P e RO 2 . AEf T 3%
TR R P IOAE AT A8 3 I e 25U AR [R] AR AT % . S34b, VR 2 IE IR A ] %
I VE IR SN, AT R

(Fortran /I #7 /) HH IE IR WL ARS8 HY T I RIE .

. ] -fast SiPF sbr. £, ik C BIFE, REHEAT /DR

demo% £95 -c -fast sbr.f
demo% cc -c -fast simm.c

demo% £95 -fast sbr.o simm.o BRI V& fast 145 GEREFE)T

4.3

BCE PR 2 AR A

PR P F e — e P A2 27 T BRI IR Sy B Ay — S R Ry AR, LB
BT Im e 2L I -Rpaths - 1librarys -Ldir LAEIAEEAR 5 LD LIBRARY PATH.
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4.3.1

4.3.1.1

4.3.1.2

4.3.2

PR I B AT R 98 R

BERERE 7 BT A IO bR vE R4S RIS A2 T e 3 i R ff e, W TERARIS A IEL EMNSE A
[Flo brifE2e ks Sun Studio 4441 E T /opt /SUNWspro/ F.

A A%

PEBOTRAT SO, BRI R LR R Y . AELL PR ORI AR ) R
FEART AT REA FAT -

/opt/SUNWspro/1ib Sun Studio L= ¢
fusr/ccs/1ib/ SVr4 A M G
/ust/1ib UNIX K FHO bft i

RSB Y T (0 A A

B A HERL

A A TR AT I e 7 3R A0

n PR -Rpath 1552 842
m /opt/SUNWspro/lib/
m /usr/lib kr#fE UNIX 4 1E

XL R EAR PN BT AT S

LD LIBRARY PATH FfBi-r
{f ] LD_LIBRARY PATH FI5AR & fif i€ BEHAR P N AL WL H Sk A2 4 = A - Liibrary
TR E (1 o
AR E A H %, HEHE Y20, @%, LD LIBRARY PATH A &HiAES
SRR H B, FIREH 5 S BETT

dirlistl ; dirlist2
YR dirlist] ) H S, ARG AAT EAMEAT R -Ldir fRE 0 H X, FEE
dirlist2 VL S bRt H 5%
MR, WRLMEEZ XM -L WS EER, O FFis:

£95 ..-Lpathl ...-Lpathn . ..

U5 R G 2

i
N
o
T
o



4.3.3

4.3.3.1

dirlist] pathl ... pathn dirlist2 standard_paths

*i LD_LIBRARY PATH A& HN@E& —MHE TR HXIIRN, &Wmrl
dirlist2 .
7E Solaris #EAEFRIEE Y, 7EHHER 64 FLHMTERS, F DUFI AL PR AR i

LD LIBRARY PATH 64 K#{{ LD LIBRARY PATH. fiXKi¥4l{ik, M Solaris
(HEREFE /PRI TE AT ) LA 1a(1) F M.

m {E 32 {7 SPARC #bF%s |1, £3%0% LD_LIBRARY PATH 64.
m WRIE T LD _LIBRARY PATH, ‘BURE#% RN T 32 7R 64 {75z,

m WRFK % XT LD LIBRARY PATH 1 LD LIBRARY PATH 64, JU 32 f#E#aK A
LD LIBRARY PATH K35¢/f, IfiH] LD LIBRARY PATH 64 HHT 64 fifk#%,

- AR ARG ] LD_LIBRARY PATH MRS . USSR g
WIS AT IR P R B A A e N AL ARIAR AT I A7 ] DA | A AR B i 3 A5 ]
PATIEF L R AR SR  BATRERE B T B AT 45 R it REFEA

PEAR R AR MUY — i A %

/- Liibrary m PR3 4S HBEFEFE PP AEAR BT A0 5 | I 248 R I S E 44 o i,
T -1mylib ¥ libmylib.so B libmylib.a ¥INEHRYIE D,

HERERE I S AR H ik A 4R A1) 1ibmylib . -1 #&50 (Rl LD_LIBRARY PATH
AR ) QU NEARYIR, AN R S AT T AR UER AR LA

840 1ibmylib.a £ H3% /home/proj/libs W, ML -1L/home/proj/libs &1
SR B 3 AE AR BT AT SO I 2 R B -4k

demo% £95 — o pgram partl.o part2.o -L/home/proj/libs -lmylib

- llibrary iﬁlﬁ E‘]ﬁﬁ/ﬁ\'ﬁi“bﬁ?

X FATA AT IR RS, R ET — i8R, I B R RICH A Rk L

fFg e WERAEM AT BT 28, WS AEar 47 B H I I KA 2RI Ee

-Llibrary ETUBCEAELL AL HE :

m ¥ -Llibrary JEWE TAE— £, .for. .F. .£f95 1K .o XM,

w WA T libx RS, JFAXSREGIHT 1ioy FARE, WK -1x BT -1y
Z A
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4.3.3.2

4.3.4

4.34.1

4342

4.3.4.3

- Lair TR 17247 WL

- Ldir SEIREH dir H R BARAINBI PRI R YR P o SRR ¥ O6AE -1 B30 5E (KA ]
FOoRPRIE, ARG AEARTE H o P AT R . AR e E N - Llibrary 1EI.Z
Al SIEWA A

JEA 2R B AR NI P —2)) S %

XTSI, PRI R B AR AN 1 S 5 A 1 DA [ o SERRBERE K AR AR I AT IR T
ANTELE R o

FEPLE R 45 52 ) A5 %R

ERATIRAT SCHRIE , BB RE T S AE W AT LA B g SO SR I B A, X R g 1
AT LU -Rparh JEIIRE - 3K A5 - Lair SR, %0 5504 A PRI S8 S0 L £ 4%
~Library WIUFFARTE I, AR S0 i i s 3] 3 T ST S0 Ao,

B dump fir 4 1 A AT G T HAT SCARI Py ) S

s FIHNET a.out I H KA

demo% £95 program.f -R/home/proj/libs -L/home/proj/libs -lmylib
demo% dump -Lv a.out | grep RPATH
[5] RPATH /home/proj/libs: /opt/SUNWspro/lib

FEIBAT I i3 52 Bl A R
(EEF7HT, BERL P 2 S 0008 L 2 R TR AT SR 5 U 3 25

m JZ17H ) LD LIBRARY PATH {H
m EBATHAT SO B -R B E R AR

WiET Tk, {4 LD_LIBRARY PATH Ry KA BIMEIMER, DA BOX A

1652 2 A BN IA) ) # 1%
AR HOR SIBT RO L BT, e R H L F R

1d.so: prog: HahI: libmylib.so: JCiE$TIF O

"
N
it
=
~



PR B R W PEANESE AL (AL . VAR AR BT AT SCPF IR 8 T ) A, E
RICPER G O s, B, AR /my/tibs/) TREA CBIEELEK T a.out,
M ROCRFIXLEERL 2 T 55— Hke

1 1aQ 5 ATHET SO I )L AR B s

demo% 1ldd a.out

libfui.so.l => /opt/SUNWspro/lib/libfui.so.l
libfai.so.l => /opt/SUNWspro/lib/libfai.so.1l
libfai2.so.1 => /opt/SUNWspro/lib/libfai2.so.1
libfsumai.so.l => /opt/SUNWspro/lib/libfsumai.so.1
libfprodai.so. /opt/SUNWspro/lib/libfprodai.so.
libfminlai.so. /opt/SUNWspro/lib/libfminlai.so.
libfmaxlai.so. /opt/SUNWspro/lib/libfmaxlai.so.
libfminvai.so. /opt/SUNWspro/lib/libfminvai.so.
libfmaxvai.so. /opt/SUNWspro/lib/libfmaxvai.so.
libfsu.so.1 => /opt/SUNWspro/lib/libfsu.so.1
libsunmath.so.1l => /opt/SUNWspro/lib/libsunmath.so.1
libm.so.1l =>/usr/lib/libm.so.1
libc.so.1l =>/usr/lib/libc.so.1
libdl.so.1 =>/usr/lib/libdl.so.1
/usr/platform/SUNW,Ultra-5 10/1lib/libc psr.so.1l

vV V. V

B R R R R
v

v
B R R R R

U AT REMTE, X SR s B B sl BOE R R A R K H kb
FZHFWHEEE (T 1n -s) o B, WTAE2%ATIEMXE LD_LIBRARY PATH.
Fr#¥ LD LIBRARY PATH & 750817 T o5 PRI 642

4.4

4.4.1

A A

HRAS RSO RAE AT ax(1) A FIRES ¥ 3 10 HARSCHE - Co SCIF) AR

R R e PR P BB M TR IR RN S T T H AN D SR T e, WwrfEF. AN
4,8 BLOCKDATA T-F&/ % CWIEAALIY cOMMON $. IXULHREL SR TTE (FIFR) 24
ARG BB P A ) a . out AT S

BT S PR

SRS OURELL, ST ES AR, A3 A 12 8 i 2
m FFAEEMAE, HENAERE.
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4.4.2

LA 7801 SR @ out AT SCHE, 0 I PRI S AT T RIS
=5, U, AR E o our ATHT SR 0 A EBIRL, W75
TR TR @ out SCIFLURIE CBRIKFE. T S087F, JFEJFA A
a.out CAFIN—5, I FRERLRATEATIN e . BERIF RS AE, Rl
B B RGP

o WA TEET RIBIORERT, W o SfE.
[T AT W) TS A TRUF, DRI (s oI 224
WA R (BB, OB A SAE T NIE (KPR RN o out 1]
BATSCPE e, RIS R S T A T RRF Ao I AR DI K BT 45
BOCHR 52, DL A B, R, RS 8 P R
SN TTIAT A )

o BEBMRASIEN, WURREE.

BERL R AL N SO FAE AT B DL X SEEAT AR B - e sy ARy vk
SEA T R INEE —JeR N, JLguE Gk e GBI ZETC R . U AN UK A
T ICERAEPESCAE A B HH UMY, iy ELI AT 4t P iy A7 P R 8 2R RO o

e WS Fortran F2PAEMA XA (main. £ Al crunch.£) #, JFHHRHFEE VR
HEAEE, WALE crunch. £ 8Y crunch.o Z 87 5| PE 45 1R 11 :

demo% £95 main.f -lmylibrary crunch.f -o myprog

CPIER)

demo% £95 main.f crunch.f -lmylibrary -o myprog
CIERY)

17 PR A R (1 B s

TRBE1as 0T LUK FE e 0 B BT B FE A0 A AE — I S pErh, [ B I e i & e 7
H% test_1lib/ .

HE— D BGE RSO LA — A7 AU e RS M R =
WA EE PR, FNEOE % PR RS ERT “HBREy” fifE, (HiXd
BIREAN 2 NP AR T A B RE PR o 5380, S DA L R il P F A iy 245 B A
E@fii@%ﬂz%% (ERANJESCAE R SXFE s Y T — AU AR & BRI SO & H AR

Bt AN PER 46 BB SCREe 3 — A BRI SR, 1 23O T L IR P
f B —

demo% cd test 1lib

demo% 1s
ME 14 2 dropx.f 2 evalx.f 2 markx.f
2 delte.f 2 etc.f 2 linkz.f 2 point.f

i
N
o
=
©



AR “HBFET” IR A RIS ete. £ o JUABSCAF AT LS — A EZ AT
FEFF o

HE, M) -c Mg R RE AR, A N R EDE ALY o SUIF

demo% £95 -c *.f
demo% 1s

M a2

2 dropx.f 4 etc.o 2 linkz.f 4 markx.o

2 delte.f 4 dropx.o 2 evalx.f 4 linkz.o 2 point.f
4 delte.o 2 etc.f 4 evalx.o 2 markx.f 4 point.o
demo%

WAE, FH ar QIEFEE testlib.a:

demo% ar cr testlib.a *.o

SRR, B AR P AR BSOS ] -1 A -n RIE ST, LU Rl
FLAEMEH . a A

demo% cat trylib.f
c program to test testlib routines
x=21.998
call evalx(x)
call point (x)
print*, 'value ',x
end
demo% £95 -o trylib trylib.f test lib/testlib.a
demo%

VER, R FOR A PN BIRE R80T UG IR I A 28 p R ) B R NPT 4R
SCPE, TR B nm R R R AT SO R A8 R B O A A X L R

demo% nm trylib | grep FUNC | grep point

[146] | 70016 | 152 |FUNC |GLOB |0 |8 |point
demo% nm trylib | grep FUNC | grep evalx
[165] | 69848 | 152 |FUNC |GLOB |0 |8 |evalx

demo% nm trylib | grep FUNC | grep delte
demo% nm trylib | grep FUNC | grep markx
demo% ..efc

fE L7 B, grep RAEYFRIIZE i P 5 5B AR 6 P32 451 R AR 12 (14 5 o

Fortran 43#235F - 2005 & 1 B



4.4.2.1

4.4.2.2

IR PR 5 — ikl - Llibrary 1 -Lpath . X HL, 0020 55 S5U2E (1 44 FR AT &

libname.a -

demo% mv test lib/testlib.a test lib/libtestlib.a
demo% £95 -o trylib trylib.f -Ltest lib -ltestlib

-1library R -Lpath IS5 ZHAF RG] AILV7 I H3% (W1 /usr/local/lib) Hiff)
Pe— R, LUMEHAL AT P T LA . B, B 1libtestlib.a WTE
/usr/local/lib ', AJLIERFALT AL LA R i 9 i

demo% £95 - o myprog myprog.f -L/usr/local/lib -1ltestlib

A T R

WERDAT LA TR A EEEDOR S 1%, Wy L RO A AN ar 10 -r WWIUARVFE LT
A A B TTE

s B G O A AR P R 1R AR

demo% £95 -c point.f
demo% ar -r testlib.a point.o

XFER S P rh I B REREA T HE
BE ar EAEAE MR R b B C R, W A4 Lorder(1) A1 tsort(1)

demo% ar -cr mylib.a 'lorder exg.o fofx.o diffz.o | tsort'

4.5

ollFedmIpEa

BHARPESCAE EEERL)Y 1a A g 1% H PRI R, X SRR AT A2 AT I 46 3k
BURTHAT A

BNAER Y3 — DhRe AT O R 48P AR IEAESRAT IR, T LA e BT
WAF PRI . IR, BhaS e AT

AR BT hE:
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4.5.1

4.5.2

w SRR A 20 PR R L R TR AR F R R DRIER G B T AT SCAF s R B 2 AR
2| TIBITH

w SO ERIAE S NSRS E N 2 RSN A P o WA AR AT J5 ST RE 7
SUE, SR s W 2 L5 RIA,

n [FHZVEE, BIFEPEREmES . —BAERFT 2T OEHMEALE, LHE
BB AT RAT SO 2 N B e i A B Ry

U B 25
BNASEGINT Hofth — Lo % B2 IR 2%
m a.out XHFFE/N
4 J2E 45 FE I G IR 218 47 I R T AT SO/ BN R A5 B PR A
WA B AT HRAT SC s ] AT SCARASEL B B R 16 — b o S A
m RSN RERE D
0 R TR R AL 3G BPIR AR, AXCH ER) — A RIS BN, TE
R IL =,
m A RE N R ST
TBAT IS I 28RN o e A R T A O AL BB ) (8] S AN, R TR S A S R ) S i
] R T Lb i A P v n] B e AL I e D AT 15 T 1
m AR ARG B AERERE
FELZEmI D A S, g RS UEE RS Rk TERE (b T WA 1 /O
Vi B TapD .
BRI RERFIE BE R P IO AR R S R KA . FFE B e FUE W Bl T 3 35 R S
BEEMLTERE S m GEZERK) o« B2, W ERX AR G EET A, )5
VEAS — SRR AT R R 2 I 1 M e R AR A 1 o

BB TR -xcode

W UL L7 22 TR /U (PIC) Wk BURE 7 A AR ik, i A b 2 2 A 3T
SENL. MEA LT A, P SRAXHE T LAAE RIS A A B RE () 3K 5 DRI, 2 SR 22 BBy
SIS, I -xcode G 13 43I UK 2 1 B R G 1 1905 A7 B AG KA

FEL AL E TR ARG, 04 R I R — 5| P 2 Tl 42 Ja) A% 2 1 B3R B PR 0 —
S o BEA bR B T35 23 T8 o o R B DA X G b A5 3E 47 4 16 . 7 SPARC AL BE A%
F, BRWMERKDNRE 8 K 77,

Gk Abn il -xcode=v TR E —BERDG G hE A o] o AR bR, AERT A

J 32, 44 B 64 frgxs i, iy AT RN R A B RIS . (-xcode=
picl3 M TEKN -pic #5&, -xcode=pic32 FHMT -PIC.)
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4.5.3

4.5.3.1

4.53.2

4533

-xcode=pic32 gNiFARIEIYS -xcode=pic13 R, HAVFEAIMERER 32 /il
HEYER. HRVEAER, S0 £9s5(1) FMWEY, (Fortran /777751 ) -

JEK 2 3 T

LA G 136 I E 2 AR B A PEIDC S o X SEIE TR S R BRI, EE AT R
PR IR AL I 25 BE R P 19 o

-Bdynamic | -Bstatic

-Bdynamic HI FAESF T GERTE LT o L 52 ) 3 ke B0 B e I
-Bstatic HIcsm H BRI TS .

PR AN EN ZSRRAH AT I, A 23 I0UFE iy AT ¥ 1 200 (i) EAT D)4

f95 prog.f -Bdynamic -lwells -Bstatic -lsurface

-dy | -dn
FVFBAS SCVEXS HEAN T AT SO AT B B e . R U BEAE Ar 4T LV B — K. D
-dy RVFEEESISILEE . -dn A RVFEEERZIS .

64 57 I 55 H K e S

HUE R RS E (W 1ibm.a Fl 1ibc.a) ANATLALE 64 i Solaris #RAFIAIE . X
S QAR B A ERAL . FEXEIAES P -dn K2 SEER, fRnsi bR E RS
PEo AN, INRAmESSar 24Tl -Bstatic 458, Hgi R k2 —FEm.

TSR R PR E S AR AT BE R, WA LR T W 24T

f95 -0 prog prog.f -Bstatic -labc -1lxyz -Bdynamic

M, BEMZHIK libabe.a M libxyz.a X4 (A libabc.so X
libxyz.so), /il -Bdynamic iRk ELBh& T B 48 RS0 N I HAR %

TES MG OLT, AT BE AL BEHE M BO A 75 2 I A 1Y) -Bstatic B( -Bdynamic
WoRGIHBA RGP . eI E A '-DEiles' [f) LD_OPTIONS k434
Pras FERIA o SR )G -nolib PATHERGP IR Rk BEMER RS ) I B0 H
(PR . it
f95 -xarch=v9 -o cdf -nolib cdf.o -Bstatic -1lsunmath \
-Bdynamic -1lm -1lc
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4.5.4

4.5.5

iy 24 10 91

A BRI 8RN Gt B 2 BUE K Bh 2R P8 i 24 18U, 3 0 S A AT R4 14ib MUS 4R . so
QU MBS A 2. B, i asitI - 1myfavs ATELSIA] 1ibmyfavs. so.

BERLRE ISR IR IR S 54 : B0, libmyfavs.so.l AREREK ZF—hR.
YRR -hname LT name W03 ELEE R BIASFERI LR .

— /M B

TN A ES -xcode I BFLF LT -G, -ztext Fl -hname Gkl SOk,
TX A R OB T T 3 3 G 12 i AT ORI

s my DU 0 2 s A8 whAs T AR AR ) SO B — AN B S B

il H -pic R AAERERE 70k T g

demo% £95 -o libtestlib.so.l -G -xcode=picl3 -ztext \
-hlibtestlib.so.1l *.f

-G AL A B AR
“ztext LRI RUEI XM LSRN A G forA) i e,
TR Al A PR B TAT S 2 out s

demo% £95 -o trylib -R'pwd' trylib.f libtestlib.so.1l
demo% file trylib
trylib: ELF 32 {7 MSB W4T SPARC MiA 1, CLah&eiE:, KA
demo% 1ldd trylib
libtestlib.so.l => /export/home/U/Tests/libtestlib.so.1l
libfui.so.l => /opt/SUNWspro/lib/libfui.so.l
libfai.so.1l => /opt/SUNWspro/lib/libfai.so.1l
libc.so.1l =>/usr/lib/libc.so.1

EE, MoRBIER] -R SOV PERRAE CHETH ) BRG0 2m] AT 3
file fir & o i PAT A2 LABh & A BERR N
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4.5.6

HIaat o~ LH

B AR, B QAT A LB EE A B R — b R AE LA T 2 w5 %
FE, WiiRIEMIEa A3 (] DATA BY BLOCK DATA £ RMHL) .

Blan.

demo% £95 -G -xcode=pic32 -o init.so blkdatl.f blkdat2.f blkdat3.f
demo% £95 -o prog main.f init.so otherlibl.so otherlib2.so

TR G P2 g LA FEYIFAE BLOCK DATA FR 6 i HHEAT WIAA AL 1K) S G i — A3l
AP B IR AT AT BRSO, K O TR R S N T R R i (K B A
HEHGE K. VER, WA A IR B A AL AT A PE B G B X AERE A O
IEf I A I 2B

4.6

B Sun Fortran w3t 2% £ AL i %2
RN T W — R 2B

% 41 It 2 1 e (1L ) T

B Name B BT

f95 WAESCHE libfsu X

f95 &I libfui .

£95 HANTENE libf*ai %

£95 X [A]1& 5 N 1E JE libifai -xinterval
Sun H7 R HUE libsunmath o

4.7

nJ R IE

W A BT HAT S T runtime. libraries HiR AT 5 I 5A Sun 374
FE, D AV TR A % o R T HIRLR)

% H iR SO T READMEs H 3%

/opt/SUNWspro/READMEs/

15
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T DMEAT T A B 0 A slod Sk S0Pk PR . ARl F BR b (i 2 e
AREZTAER, ESHERRAVFTIE.
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EiRo =2t

RE P43 B A

AEESH T VAR TR 70 B A ol i 2 16 s D) e«

5.1

5.1.1

R RE (-X1ist)

-X1ist BRI 0 T sRE e of B AN —BUPE K T A7 AE A IS AT IN ) L 3t 17— 2% Bl i
(K@i GiiFas AT M HTE 2R, B AS TR

-Xlist &G TR R AP SEAER T« BUE SR Bk s R, B
FoAh 25 PR o
-X1ist 3R] R BRI A RS SRS X G %

I -X1ist SETUE PRI 2 A SR ST Bl W T 2B IS fErh . IXPEREREXS
MR FIAT 2 R A .

GPC Mtk

RREFRA (GPC) (H -Xlistx A $AT FIIMTES:
m LUIHH Bk A i AT Fortran SEAUA AR, R Joil S 7 BB s 1 1491 1 2T
w RERATFEA NG R AT R G0 18 e R Ry B i F)— L8 T RS A P R A
w KOOI A AT REAR L B e 5 5y T B O B A i
n R R AR AR MR R AN IR ANE 2 ik
R, A R A AR W ) R
m B
n DA EHLSH B 5 KAL) B b5



w PRE(E R R

w  DAIANIR] R 1) 28 3K B e () S S TR AN D P v 5 RS (1 7T g v 5
w T )
P72 1) o Bl A1 R 2 1 il e
CAWMERAT I e, IR, A DA bR %
CUHERFEYR R O A5 DR %E
RBEE AR L]
PATA I A
B A
Cofir 44 ASCHIIICE . SRR Ja) A — Bk

5.1.2 anArT i 4 SRR A B

AT -X1ist MU T g i 28 10 4 R P 20 AT & o A2 I VF 2 I, 2y
JIAE LA R 538 3 AT Ui

Bl A G RRR A A g 1 LU = AN S0P

demo% £95 -Xlist anyl.f any2.f any3.f

fE BRI, g

m M anyl.lst FHREARIHTIER
w A TCE R G I AR

5.1.2.1 ¢ Y

2R -X1istx PERET RS SISO EER R bR L, A -X1isto
Retn i S5 2) /dev/ ety

ZN TSI S T F

demo% £95 -Xlisto /dev/tty anyl.f

51.2.2 FeAA i D Re

-Xlist MEIUHREE T nIH T4 I Th B & . AMEH Al -x1ist BT, SRAETEIL T2
RAGLL 45 R

w GRS A MBS — AN ARSI H AR SCrE, I A A2 . 1st

m ST S SR
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HEIRGIFERIA— SR RE S GRATLESIER T
n FRRFFNAIX G

LABETT 66 1T BEAT 79 H1I4 TR

Jo A

AP include X

5.1.2.3 pE Lyt

KA R T IR S g PR dr 24T L L E. .£90. .£95. .for. .F. .F95 8 .0 RN
Fifa Xtk .o CPFN MRS SRR CAnFRIRER R L) HMER.

E5&E BEFSHMPRK 3



5.13

4

HAAFN T FARBIHEH ) Repeat . £ AN :

-X1ist MlafRRE e & i — LR 4l

demo% cat Repeat.f
PROGRAM repeat
pnl = 27.005
CALL subrl ( pnl )
CALL newf ( pnl )
PRINT *, pnl
END

SUBROUTINE subrl ( x )
IF ( x .GT.1.0) THEN
CALL subr2 ( x * 0.5 )
END IF

END

SUBROUTINE newf ( ix )
INTEGER PRNOK
IF (ix .eqg.0) THEN

ix = -1
ENDIF
PRINT *, prnok ( ix )
END

INTEGER FUNCTION prnok ( x )
prnok = INT ( x ) + .05
END

SUBROUTINE unreach sub ()
CALL sleep(1)
END

SUBROUTINE subr2 (x)
CALL subrl (x+x)
END

Fortran ##235r « 2005 &£ 1 A



s EH] -x1istx WoRdiiR. BE ARG

demo% £95 -XlistX Repeat.f

demo% cat Repeat.lst

Repeat . f 2002 4F 3 H 18 HEW— 18:08:27 10

WAF "Repeat.f"
(=95 repeat
4 CALL newf ( pnl )

A

*%%%x ERR #418: Z¥ "pnl" & real, HhZHJE integer

Zl: "Repeat.f" % 14 1T
5 PRINT *, pnl

A

*%%% ERR #570: A8 "pnl" {FH real BI{HAE FIT#¥®E N integer
o4 AT
FHIFE  newf
19 PRINT *, prnok ( ix )
*xxx ERR #418: ¥ "ix" & integer, HISHE real
Z)L: "Repeat.f" F 22 1T
PREL  prnok
23 prnok = INT ( x ) + .05
*x%* WAR #1024: "real*4" BHIMMHIRIEL
vinteger*4" ZRAUMATEETTEEN
FlfE unreach sub
26 SUBROUTINE unreach sub()

**%x% WAR #338: [HIFE "unreach sub" MAKHERETFHIHH

FHIFE  subr2
31 CALL subrl (x+x)

*xkx WAR #348: "subrl" FILIHEA. ESHsh& R
"Repeat.f" i 10 17T
"Repeat.f" i 3 1T

A

& 2002 £ 3 H 18 HAM— 18:08:27 o2

=

P ENEES
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6

2002 £ 3 A 18 HEM— 15:40:57

2002 4 3 H 18 HEW— 15:40:57 o

V. Repeat.f
KR
D EX /A
U fiaj FAE
M (LR ER
A LIRS
c TBIRE / e K
I WIgHA: Bl sy i A
E EQUIVALENCE H3iff
N NAMELIST 1oif}
L i B
AEXHIH]
FEFIEA
Fere
repeat <repeat>
LG
BREOR 1 2
INT [l 7
<prnok>
newf <repeat>
<newf >
prnok int*4 <newf>
<prnok>
sleep <unreach sub>

DC
DM

23:

14:

15:
22:

19:C
23:M

27:C

¥ 30

Fortran ##235r « 2005 &£ 1 A




subrl <repeat> C 3:C
<subrls> D 8:D
<subr2> ¢ 31:C
subr2 <subrls> C 10:C
<subr2> D 30:D
unreach sub <unreach sub> D 26:D
&I 2002 £ 3 A 18 HEW— 15:40:57 ¥ 05 T
A AL
ix int*4a S
<newf > DUMA 14:D 16:U 17:M 19:A
pnl real*4 <repeats> UMA 2:M 3:A 4:A 5:U
x real*4 S5
<subrls> DU 8:D 9:U 10:U
<subr2> DU 30:D 31:0U 31:0U
<prnok> DA 22:D 23:A
gl 2002 % 3 H 18 HEM— 15:40:57 ¥ e W

Hif: 2002 4 3 H 18 HAEW— 15:40:57

I -xX1istX

S 2 (JF: 1 FE:ro1)

7. 33 (JB: 33 ETRARFE: D

BIFE: 6 (MAIN: 1; FHIRE: 4; BREG
WHE: 6 (BiR: 35 Bih: 3)

1)

E5F RBESWMIER




5.1.4 W A R 4 Ry Rar 2 1) - 3E T

SEARI A R AS SR AT IR TR AT FIETN -Xlist. ‘e FEmmas, s

AT LR
DUR 3 TRy RHR A a1 R IRET . fir 47 h il LU L 24 T ik
5.

5.1.4.1 F IR I TE VA

BB RS -1 L 15t

n BFEIRINE -X1list AR,
m ARBEAE -X1ist FIFEI A BN H .
m FAN -x1ist RAFH—AS TR

51.42 -Xlist K7k

N HVRN G Ik T

n EEHHETE -x1ist (B, 4%, TXFIHE) .

m ] -Xliste. -X1listE. -XlistL 8% -X1listX 7 LL&IF4FEmIn6eE.
m AR I e S A Y .

il LU A iy A7 P KRS AT AR R 1455«

demo% £95 -Xlistc -Xlist any.f

demo% £95 -Xlistc any.f
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TN U X SRR A -X1ist FREIUE R

%* 5-1 FEARM Xlist FREIR

Coq:oEi BT
g, AR, AN -Xlist
IR -X1istE
A R LSS 51 2 -XlistL
AR DA S AS X5 AR -XlistX
U LA AR I -Xliste
FRERIA -X1ist TIE

* 5-2 -Xlist FIEEIUMEIETIR

IR 1B1E

-Xlist (L7748 B IR NG HE

-Xliste

-X1listE

-Xlisterr [nnn]

-Xlistf

-Xlisth

S5 1 P P RN R

I, -Xliste NERFIRIA NG BTN 25
DI A o0 AR R R e SR e ARk B MaIN i, S8R
— AL T ENSE—> BLOCKDATA, Ai%#:%] MAIN.
B I AR E .

BN R

AT, -x1istE W GoRE G REES R A W F1 R s ag X5
o

TER IR 15 A 2% E R nnn

AEH -X1listerr &5 1k B AR X5 H P95 #1215 B
Blhn: -xlisterr33s 25 1HHRY B 338, B4k AR 2 IR,
W EEAHLIEI . R ARIEE nnn, SEEILFTHEHRE R

T b = A

AEA -x1istf PHAEWSCIEPIRAIR G AR, JFER St
IR L AR B YA

BN A A8 SUR A 15 1 G P A R

R -X1isth, WISLEAD K & FE 77 ARG DU B 45 3%, gn 8 & 15
1k BRI, 2SR B stdout TMAE * . 1st 0

E5F RBESWMIER

9



10

% 5-2 -Xlist TIEIUH5EHEAE ( 4E)

priddi] BIE

-X1listI HRMAZYKE include XA
W -xlistT AME—FHMTFEI, <M -x1ist bedEfirt (4T
SR HIREEMEZ XSG HR) —FEREHHE include X
JaeN
TYF——MRKEE TR, WSEEE UM EYIH include 3CFF. XC
PR PRSI RBIIH . XEe 2 JCE. #include X
. INCLUDE 3 f%
R GIHH—— WKL A NG R, AR X5 HRNE
WRA A S P, #include CfF. INCLUDE X f#
A A LR include X

-XlistL R F RN 1R
A -x1istL (NF=EFIRAEFIFENRYIR . 1% FETA G IR
NI N B R B BRI A X5 &

-Xlistln WCE A T
aAE A -XTistl KUK BECE O B T K N BLAN I (E .
fn, -X1istlas UK EERE N 45 17 A {HN 66.
WA n=0 (-Xx1ist10), LR ERAMNT 7 TR G R AAE XA
H, UEFhaas.

-X1istMP ki 7 OpenMP 484 11—t

-Xlisto name

-Xlists

AE -X1istMp RGP LA R 2 1) OpenMP $54 HIA—3K
o AREMGEE, HIESW (OpenMP API /71575 -

TRE -X1ist MR SO

A -X1listo fEE AWM A I SCF.  (FE o F1 name Z [A] %
WM. ) i -Xlisto name, BaHiF name 1AL

file.1st,

WHEE R L, ML N R

-Xlisto /dev/tty

AL X ARG H RS

AE A -xlists FEAXXEIHEHZEIL include SO B HHE
SO AR A IFEAT AR IR AT

R T PRI -x1istI, % FEIUEARE-.

BRI A B R #include B INCLUDE SCA:H B IR IRAT o
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% 5-2 -Xlist TIEIUR5EHEAE ( 4E)

YEIR BRAE
-Xlistvn BEERI A AT G

-X1listw [nnn]

-Xlistwar [nnn]

-X1listX

nol 1. 2. 3B 4. SREMEN 2 (-X1istv2):

e -Xlistvl

AL s T BRI AS SRS & A5 B, AT 5 . XA
e 1R B AR — A B VR R

e -Xlistwv2

DL AT 5 BoR Al MR & (5 o XA A M P g, ads
AR B AN EUE A R AN AR A R AR

e -Xlistv3

DU EE AT 5 R JeHe e i SR A8 AR 2T o IR A 27 A% M TR A iR )
S, ELEE B[R] R e A B 2 AL (R AN T A AT R T I
o

¢ -Xlistv4

DIHEE, AT5 . e ml S AN A5 40 B mi it s A8 SR A o 3Kt f 7
MR A, AT DA H g 2 A R

T AT 16 58 B

A -Xlistw WEFIHATRE . Fl, -x1list132 HIUEE
BN 132 H. BB 79,

EM A AR L i

A -xXlistwar Z5IEHHRG R e S E. WRAREE
nnn, WA IESTENRTA 5SS . B, -X1istwar33s 25 H 4
B9 3380 BRI —4 DL B E AR T, n A A ik
i,

SR IRAT S| F R AN %

-X1listX FRAERS G| R A GIFARFIR, (HAF= EAT A S 51
%o

B5FE RBESWIMIER

1"



S =0 V4l = 1= N

5.2 AT A 2 155 o 126 T
B R B O TR . S DR A bR RIS WA b, g
PEREE LR S A B SRR A, S,

Solaris P FFik BLAT HoAl IR A BIE . 20 1a(1), SAE shell 3737 Figf7frd
1d -Dhelp KRS H LK.

5.2.1 FARLFE (-0)

WAL -C i, Gaiasistr i BRI AO AR B KR 5 T RS e — Stk
(KIS AERARAT B TR AE LY 2 5 B (s UL«

s EHE RS

demo% cat range.f

REAL a(10,10)

k =11

a(k,2) =1.0

END
demo% f£95 -o range range.f
demo% range

*%x**x%* FORTRAN IZITIRE #*x*x%
RS, A : “range.£” W 3 175 9 4
A A, TARS 1 ERE 11,

S T

demo$%

522 AU AR B IRTY (—u)
- R P A XA
- B AT A AR R OUK 0, SORE, PRI 05 THPLICTT i#
8IS B A2 BB . o b PR B R IR IS AT

RUWHET -u, ERAFYZATR TR RS — B TR AR R, B
HH LA R R
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5.2.3 G s AT 2 (-V)

-V R IGTAT A G T AR BE B BUR A BRRIRCAS ID s R o A ] T R AN B AR R
SNTE YR 0 g 1 ol R DL S SRR T 22 e g T A AN T RS I 20

demo% £95 -V wh.f

f95:8un Fortran 95 7.0 DEV 2002/01/30
f90comp: Sun Fortran 95 7.0 DEV 2002/01/30
f90comp: 9 MYEAHLAT

f90comp: 0 MR, o MNMEE, o NMHAWE, o ANSI
1d:Solaris FE¥egwfiids: 5.8-1.272

5.3 A dbx

Sun Studio 24X H] Fortran, C Ml C++ 4i 5 N IFERS, $246 17— DR S LRI TT R I
8.

dbx F& /P EEAL AR B R DL S B A A o S mT L AR S AT A ] AR )
4, FF B AT AT T AT 55

BE—APIFE, AR5 FH 8 g 3 At 52 11 4k 23R4T
W LR 8 TR A I 25 1 B PR R 1 PR A

e 1 e 1R 1T

AR S TR AV IR 4§

AT R E PR BRI S GEERF PR IEAE)
o —— B, e BoRsiE el s, Al 45
HOPPATRET , BRIRPAT AT I 05 5 g b
IREFRRIP AR - WoR R AT

W IEAE R AR e o (i

e N BRSO AT IR R O A
TEF—ATE R —HAATIZ AT A5 IR gk g AT

TRAFAR G FFe AT PR HAT T FE 1 A — 58
i Ak, BT AR

FEHR AT Korn shell 9 5 A .

EFRFFHAT fork(2) 1 exec(2) W ERBEEA]

E5&F BEFSHMAFRK 13



BRI AL IR, T dox £ix fir 4 TH g AR R (K 2 «

1. AEZHH -on RILEANRIFRF.

2. 7 dbx THEMIT.

3. £/ fix -g any. £, FAHEIFIKAIGITBHITHEL.

4. M EmiERNIZHIFZ(ER continue.
WERG A TAFAEA -g, SRR L. ACHEAME R, 1S I dox SCRY.
A RVEANEE, Z W Sun Studio FM  (72//] dbx WikFEFF) LI dbx(1) Tt
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%6

=

T RIsH.

AN 2 T RIS ST R T 3R G RS U (R SR R O SR
11k SPARC 1 x86 ALPEZSVE i vHELINVEN W, S W (ZE 7/ 5757 ) -

6.1

Py

SPARC AbHE 3% ¥ Fortran 95 77 SRR SEIL T “ —HERIVE 28 IEEE it 754”7 55¢
Fis SAR I, IR AR SRR T R s oK. mbERE . AU B M AIBE N R . BT
T R BUE AR AT T AN IE AT I T A
EHAEFREFPT, HU LR E G G 5.

m U ERRAR R

SRS AR E

w ASEE
w (PR RSN R

e BB V5 A R YRR R . n) DURS AT e A T T L s A 2 R A PR R
ARG 1R LR . SRR 5 — AN B 8. A G R SRS SR R
Uk,

A TEAIT SR SRR BEL A BRI T o BEARSR LI DKL S 72941 Fortran 95 SCBLI) IEEE
7 R



6.2 IEEE V¥ siia 5.

IEEE i& 58 — P 808 RIS S AL BTk, e n] DLAR BRGS0 v 7= A 0 T Ak #
PEE. BeFBR. L. PRl RE RS R M. AR ZAE TSN TR
D& SRR S PN ERI N S RIP s

IEEE bR#ESCHRSH . & NNURE L] Ab B . DA, s b vl SRR X )38 SR S 12 I
IEEE b 754 A1 BRMEALIEAL exp A cos MUFEAS PRI B U ks LI 5 LU SRR 5 Sl
AN ARH SR 7T e

L JACATAT R S 1075 e AT B, TEEE Ja 8 i AL S0 10+ SR sz il . stbndE
fa 6 7 9 5 A P AR B AL AT 55 o AR 2 A QT RUE IR ) U e B R A i
ﬁo 1&”&”:

w AT SR ICVA R R B 0 S 2R, T ST A R B

w IR (HABRENINE) 2 AR ?

o1 R TF R SO AR ERAT O WEREEAT R Ie A R R AT AT L
ARSI S AR

w AERAHERAE?

FERL B R, 35— e AT REAN A BUTUYIKI B 5, T 265 2K ) A e f) S 15
DUATREAR G RIRH I Z5 2 R AR 1% i 1 s LLJE Y 5 GRS AT

BEFRAE AT R S5 A BAT U PR ) . A5 S 8O PO I SE R . EaR i R 3 W 00 2E
TEMER, BRI e e JEARIE .

fltn, FEMHGIAN T % +Inf,  -Inf Al NaN:
big*big = +Inf IETF

big* (-big) = -Inf ik

num/0.0 = +Inf Hnum > 0.0
num/0.0 = -Inf HFnum < 0.0
0.0/0.0 = NaN LT

UEAh, BT AR AU A

LA IBHEARAEBAE R R, 0.0/0.0. sqrt(-1.0) F1 log(-37.8)

WESR. REBONE, BEBRECHA R IEEE T —6w,  9.9/0.0

w [ BRI S5 R FR EGE Bl —1 a1,  MAXDOUBLE+0.0000000000001¢308

. IBEEAEMGE RN, ToiEH IEH - R "—H6 W, MINDOUBLE *
MINDOUBLE
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6.2.1

6.2.2

6.2.2.1

. IBET NS IR CRRAS R s—lan, 2.0 /3.0~ log(1.1) 1 FHIAM
0.1

£ (Ha 2755) PN T IEEE bavERSEI .

-ftrap=mode %15 a3 1% I

FIH -ftrap=mode JEI R LA ST M7 W o WIR ieee handler () AR5 540
By, mRasHNAEEZ O CHERIERF. AR ZmERIETNIENAER, L

(Fortran JH/'7587) - BN, J T ReMEHisk Lih. weEMRMIEuas, "t -frrap=
common HTHPE. (XA £95 @%fé\&ﬁo )

i — RAUEH -frrap= g R I LR A RRBEA TR 3R .

7 R

f95 FAS ARG R . BERREFL LN AR S w iR, HFEDAM
ieee retrospective(3M). —MIEHL T, WHRKAET LR BRI
AT —H, A=A E. AR EARSENE, BOAEAE LR 7 h kAR
T

[ e P 47 22

ieee_retrospective PR BOE A UV SURES T AR AR R A B O A TR, JF Ha
PR R4 AT B R, AT IR S 0 S DRAERSR BR . M B R W N PR R
2 AT BE S B G A RROAS T A2 4K :

R 51K 7T IEEE FARWFMC:
B B
JAH T IEEE V% s 5% Fab:
K Tt it KR0S
WS NAMHIT I8 M ieee flags (3M).
ieee handler (3M)

Fortran 95 F&7 722 5 =0 H ieee retrospective, A -x1ang=£77 BT e, LA
iy £77 A FEHATHER: .

i o-£77 A ERITRE, B ARTFEILN A3 icee retrospective [
Fortran 77 154,



6.2.3

6.2.4

6.2.5

T LIZET ] ieee retrospective HIVEEEFHARASIRE, H ieee flags () KHIXLLH
B AT AT — AN B4

Kb B

1E SPARC 1 x86 #bFigsrh, a4 ikiE [EEE AUl T 8 b3, (B2, ZER T s 5
WA T SRS S (STGFPE) IR X B

1% IEEE brvfE, 477 s B Hm IR R T, SREWGHE:

n ZRGRMIERE R, Flan, ST 00 CER ., RERMILE RN NaN,

n SWERERERSIE T R B, 5T 00 CERD , RESUWE “IREH”

’{N/T\‘/:llb:\‘o

s e Vi N
e R o1
£95 fEALPRYR SR TS 5 £77 SRS E W BT X A,

£95 BRE & ABIMPB T ER. LR AR . 1 £77 B8 ARIF R A8l A S
KW EAEISATIORE . S BERE: HEORPIIER M, KBHCRH I RRE, X
AT IR S PR fE

HLMEH £95 M AATIEIN - frrap REKEE K E. £95 A REN -ftrap=common.
BRI 77 A WE, B -ftrap=%none IR o

Aepritiiz
o WL DA M EEE 3850 — AR OD A PRt . SRR, RERRRLN £ 4
FRIEE S 21T

IEEE 18 S ARHERLRE Tl iod 20y 2 T 48 A7 2080 /N B0 A 0 Ak BT i 45 R 10 g i
% 1EEE ¥ gk 30, DO IR R i, JF HAT BT 07 1. 49 vk 54s
RN, Wk R R VER LT SO0 0, IR N BURBENA R b, I,
TR SEAE BT 278 R . % T SPARC AbFREE, %45 KA RAEMEPFIT AL F AT 58
JR e WUERFR R A R HAR 2 (VR EISRATHED , nTaes S EERHk.

FTLLE IS DU VAR AR W Mt A - fns IETUHEAT O TR, BOAFEIT R H 12401
2 nonstandard_arithmetic () P o], A standard_arithmetic () CERNBIVE
Wt N

i - hitmdeE, B -fns WEN RPN ERT . S0 (Fortran /1] 75/) -
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XA N HRR T, TR
m standard_arithmetic () FHIFFHANT HUNA A gradual_underflow() M.
m nonstandard arithmetic () ¥1ﬁﬂﬂt‘§*§4t7$/ﬁﬁ%j} abrupt underflow () FIBI R

3£ — -fns #EIH nonstandard arithmetic () FEGIFXAEHELE SPARC &G H A

6.3

6.3.1

IEEE i f&

LR 0GB AN IEEE 185, X8 N7EF Mt AN, X8 12 5T
2#PE 1ibsunmath FJLD .h X,

m ieee flags(QGm)—#HIEATT AR AHRERE: HRARRSE
m ieee handler(3m)——%&E 7 5 AL BLRE I FE

m ieee functions(3m)—%| &> IEEE &£ (1 4 FR A A &

m ieee_values(3m)—41 iR IR R AE ) R KX

m AFE AR HAD 1ibm PR

m ieee retrospective
m nonstandard arithmetic
m standard arithmetic

SPARC Ab B 28 X5 AN [\ J7 T () 4 AT 44 S R 4H &5 754 1EEE brif.
BT ) SPARC Ab PR 2845 B AT 3B fl 5238 4 LL S AEAEF- 7 AR BV B BT o

2 BEAAS IEAT VR AU IERRVCRCIS, 23R i fEvERE . iR -xtarget= 1L
RVFFRIISAT I . BN, -xtarget=ultra <A e84 e UltraSPARC Ab B 2%
ERAT R AL B AR

NHIRERY fpversion Won e T WA siBE1E, JFHR7R EHRE M AIEM -xtarget fH. %

A HREFATLEFTE Sun SPARC AR &2 T. AXREHERE, S0 fpversion(l).
(Fortran JIJ /75770 M (H 7 B75/H)

Fri&Efl ieee flags ()

ieee_flags PREH T ARG B e &R & B2E Sun HiESEBEA Y 1ibsunmath
FEf—5, wIHAT R AT

m A TS ) B ARG B

n AR EARTRES

m ERRE RS



6

ieee flags W ek

flags = ieee flags( action, mode, in, out )

WA ZH P I — NS/ AN actions mode R in. %t M out TN flags.

ieee flags %%ﬁ{ﬁ@ﬁ ﬂagS F’"[ .ﬁﬁﬁm’fmluw ,ﬁ:jj 1 {AL*]—\‘II_.\W{_TO ﬁ‘?‘%"’jﬁkfﬂ
H, 2 ieee flags(3m) T 1.

RS T RS HE

% 641 ieee flags( action, mode, in, out ) WIZHH

2% RIFE

action get. set. clear. clearall

mode direction. exception

in. out nearest. tozero. negative. positive. extended. double

single. inexact. division. underflow. overflow.

invalid all. common

FE, RBETFZEAE, BB S owr BIIE /DR CHARACTER*9. in F out K 1] g

{H IS 2T 5 H 8 F 1) action F1 mode. K% AT T HEF5 -

% 6-2 ieee flags in. out ZHINEE

in FA out B9{E FRig
nearest. tozero. negative. positive Ny
extended. double. single o K
inexact. division. underflow. overflow. S
invalid

all AP LN
common L

TR ik, L

B, LE SR TSR S UE R 5w, R MASE i 102 75 B A%

B
CHARACTER *9, out
ieeer = ieee flags( 'get', 'exception', '', out )
PRINT *, out, ' flag raised'

Fortran ##235r « 2005 &£ 1 A



6.3.1.1

6.3.1.2

AN, BHIEREGIRT overflow mHbr&, EHHSE in WHE N overflow. JRIAIH],
WA out 25T overflow, <X5|#8 overflow S Fr&; HMALSTIHEIZIRE.

ieeer = ieee flags( 'get', 'exception', 'overflow', out )
IF ( out.eqg. 'overflow') PRINT *,'overflow flag raised'

. FERE invalid T

ieeer = ieee flags( 'clear',6 'exception', 'invalid', out )
Nl T BRI
ieeer = ieee flags( 'clear', 'exception',6 ‘'all', out )

R K AT R R

ieeer = ieee flags( 'set', 'direction',6 'tozero', out )

N IE 4%%)\*%Elﬁﬁﬁj double:

ieeer = ieee flags( 'set', 'precision',6 'double', out )

H ieee flags XHTHESEHE

WRBITZR, L action Hy clear T ieee flags, %ﬁﬁfiﬁﬂi?ﬁﬁfmﬁﬁo R B
W2 AT TIZ A, 2L KRG AT L ILIN P AR S RS E N E

Pl H ieee flags() TEBRETA P A R

i = ieee flags('clear', 'exception',6 'all', out )

H ieee flags fuilll 7%

DA 7~ B ) i s SRS 5 R I R o 2308 RG0S £loatingpoint . h
HhE LA BEMN. FH T ieee flags IR [AIMY.

YT:U\—FTfﬁ i, BN DetExcFlg.F, & HRFA #include TALFEREFFFRATIAN,
KBLER UL .7 JEar BRSO T 2 B D IROSORS B LA 2 F1AE I o

w
»
ot
34
ir
i
i
N



6.3.2

s A ieee flags tﬁﬁwﬁ%ﬁﬁi?ﬁiﬁ%:

#include "floatingpoint.h"

CHARACTER*16 out

DOUBLE PRECISION d max subnormal, x

INTEGER div, flgs, inv, inx, over, under
x = d_max_subnormal() / 2.0 \ G
flgs=ieee flags('get', 'exception','',out) | J/dHfLLERE?
inx = and(rshift (flgs, fp_ inexact) , 1) |y 74
div = and(rshift (flgs, fp_division) , 1) V1
under = and(rshift (flgs, fp underflow), 1) 94
over = and(rshift(flgs, fp overflow) , 1) I/
inv = and(rshift (flgs, fp invalid) , 1) \
PRINT *, "Highest priority exception is:", out
PRINT *, ' invalid divide overflo underflo inexact'
PRINT ' (5i8)', inv, div, over, under, inx
PRINT *, '(l = exception is raised; 0 = it is not)'

i = ieee flags('clear', 'exception', 'all', out)  EEREEE

END

Al Yt IFEA T LR TR (DetExcFlg. F):

demo% £95 DetExcFlg.F
demo% a.out
Highest priority exception is:underflow
invalid divide overflo underflo inexact
0 0 0 1 1
(1 = exception is raised; 0 = it is not)
demo$%

IEEE ¢ {H pf %X

GPEASHLO T BB, UL ICT RO MORIB R PR I TBEE (. EAS(E,
infinity 8% minimum normal, W] AL EAE N FHRE P A .

Al HE R SCRF IR e /N SR LSRR N s«

IF ( delta .LE. r min normal() ) RETURN
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NERAIH T A AR

% 63 &[] IEEE i f¥) ek %k

IEEE & WAEE B

x5 d_infinity() r infinity ()

75 NaN d _quiet nan() r quiet nan()

{55 NaN d _signaling nan() r signaling nan()
=/NEEL d min normal () r min normal ()
=/NEIEIEL d min_subnormal () r min_subnormal ()
= oRIEIE I EL d max_subnormal () r max_subnormal ()
RAIERH d max normal () r max_normal ()

P~ NaN {8 (quiet Ml signaling) & £/7/7, AREFAT LR, W

IF (X.ne.r_quiet_nan()) THEN... S Fo 48 & 75 & NaN, {HMH KA ir_isnan(x)
1% id_isnan(d) .

LR F A T X 2 55 20 (¥ Fortran 44 F%:

m libm double(3f)

m libm single(3f)

m ieee functions(3m)

HIEZ I

m ieee values(3m)

m floatingpoint.h Sk HH floatingpoint(3f)

6.3.3 AL BEFE P ieee _handler ()

%1 IEEE ey, T 5 EOGUE LT )

m SR I S R AT A L ?

n W] ieee handler () H§HIJ™ BREGE AR N S AL PR ?

m DTG 5 R A AL B Y e K ?

m T S —— RS AR e Ak ?

R BURE R S AR LR B8 7 2507 RS W A5 S ITUR o 15 50945 UNIX ZR : PR
s1GFPE. LS H I, SPARC V& B4 15 ULJE 747/ SIGFPE. EAl R 48" 4
SIGFPE, WAZi4c)a Fl i lidk, Xl H Mg A ieee_handler () WIIHHIKSE M.

w
»
ot
34
ir
i
i
o



6.3.3.1

6.3.3.2

ST AL B R A

LIRS A AR, IR L B Y 50 10 4 BRI
fak (rikay ieee handler (). —H LT ANERR S, O AT B R R R A R RO
HfRE M %, #2s™ SIGFPE {5 5.

ieee_handler () MIRHE W N EIR:

% 64 ieee_handler(action, exception, handler) 155

2% B3] AT BE1E

action ook get. set I clear

exception F&F invalid. division. overflow. underflow
o inexact

handler R4 F P Ab B R A0 Z FR B SIGFPE_DEFAULT.
SIGFPE_IGNORE. SIGFPE_ABORT

A EIE(ED il 0=/

F £95 4ii¥I¥. M ieee_handler () I Fortran 95 {521 1% i :

#include 'floatingpoint.h'

¥k 2 # SIGFPE_DEFAULT. SIGFPE IGNORE Fl SIGFPE ABORT & S 7EIX 4641 2 S fF:

AT S S R AR Y R AT -

SIGFPE_DEFAULT 2 HH LT R e I AN R AT AT 34
SIGFPE_IGNORE
SIGFPE_ABORT FRIPAE SR I ol (Al RE S A6 S0P «

55 H ) 5 AL BERE R B

F WAL R e R IR A kg o (HUR, MBI R A R B, H R TR E R
=ABH

handler _name ( sig « sip .« uap)

handler_name & CHETY R 2 K .
sig TR,

sip B siginfo g% .
uap AfEH.
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ZN 1B R OF VS AT RV

INTEGER FUNCTION hand( sig, sip, uap )
INTEGER sig, location
STRUCTURE /fault/

INTEGER address

INTEGER trapno
END STRUCTURE
STRUCTURE /siginfo/

INTEGER si_signo

INTEGER si code

INTEGER si_errno

RECORD /fault/ fault
END STRUCTURE
RECORD /siginfo/ sip
location = sip.fault.address

. RIRHIHAE . . .
END

FFE SPARC V9 AR &M (-xarch=v9 B voa) [IEATiZ/Rll, WA HITEN, 7
e inTEGER*8 BG4 sTRUCTURE HH M ITAT INTEGER 5 1.

WRH ieee handler () i HMACELRE FHIRE S 6 —+#E, &M Fortran 4051, Mtk

PIREABEX HEE AN BH (sig) MATAEM G o &2 AN SR LS ILhIRE, JFH
HBEMEN Loc (sig) HHATHIH. BLAEZE 595 .

WL FES P12 M7 17
R 9 T R A B R R R I A



Al AN S I L

demo% cat DetExcHan.f
EXTERNAL myhandler
REAL ::r = 14.2 , s = 0.0

i = ieee handler ('set',6 'division', myhandler )
t = r/s
END

INTEGER FUNCTION myhandler (sig, code, context)
INTEGER sig, code, context (5)
CALL abort ()
END
demo% £95 DetExcHan.f
demo% a.out
Abort
demo%

LW %F WA BB, ¥S 4 steree. Rl 2] sterer W, 4 H0K 15 % 4
myhandler‘é@ﬁﬁ, GRS B k. -g i, I dbx Bk REE .
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LTI FEFE I P I7 7
R RS GTENHLEED JFE

demo% cat LocExcHan.F
#include "floatingpoint.h"
EXTERNAL Exhandler
INTEGER Exhandler, i, ieee handler

REAL ::r = 14.2 , s = 0.0 , t
C Detect division by zero
i = ieee handler( 'set',6 'division', Exhandler )
t = r/s
END

INTEGER FUNCTION Exhandler( sig, sip, uap)
INTEGER sig
STRUCTURE /fault/
INTEGER address
END STRUCTURE
STRUCTURE /siginfo/
INTEGER si_ signo
INTEGER si_code
INTEGER si_errno
RECORD /fault/ fault
END STRUCTURE
RECORD /siginfo/ sip
WRITE (*,10) sip.si signo, sip.si code, sip.fault.address
10 FORMAT ('Signal ',i4,' code ',1i4,' at hex address ', Z8 )
Exhandler=1
CALL abort ()
END
demo% £95 -g LocExcHan.F
demo% a.out
Signal 8 code 3 at hex address 11230
Abort
demo%

1F SPARC V9 #8551, i H INTEGER*8 B#tfF > sTRUCTURE F 1] INTEGER A, i is
B oia MR, FEE, %0135 VAX Fortran STRUCTURE 811, IKIEMTIE £95 Jiblas

INE/NE

¥(6E FrREE

13



RZHGEOUT, FIIE S H I SEbR 45 TC KK HIAL, (HXS T abx BiR4b:

demo% dbx a.out

(dbx) stopi at 0x11230 TEHH A i B Wl
(2) stopi at &MAIN+0x68
(dbx) run BT

Running:a.out

(process id 18803)

stopped in MAIN at 0x11230
MAIN+0x68: fdivs $£f3, %f2, %f2

(dbx) where SEIIF IEHITTE
=>[1] MAIN(), "LocExcHan.F" B[ 7 4T
(dbx) list 7 SIS
7 t = r/s
(dbx) cont TERTA T IREE, AL PEFE SRR
Signal 8 code 3 at hex address 11230

abort:called
signal ABRT (Abort) in kill at Oxefé6el8a4
~kill+0x8: bgeu ~kill+0x30
Current function is exhandler
24 CALL abort ()
(dbx) quit
demo%

(¥ 5L A o

6.4

#i8 IEEE &

SEA S IR A7 275 S8 T 3k X ] DU ] - ftrap=common &5 (J] £95
YA BERT B LT AT IR, SOBIE A ieee handler () HEAL W ALHLFE)T
BIRERIERN. A T sk, M apx Pz i)y, fH abx catch FPE K
AE AT E

i -ftrap=common i ML & ToRF & SCEACTD B AT Sl gk i . (H, I H
ieee handler(), AL HIEFMAE T,
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7l abx FR G BT -

demo% £95 -g myprogram.f
demo% dbx a.out

W a.out MIFSIEE

(dbx) catch FPE

(dbx) run

21T :a.out

(process id 19739)

{55 FPE (FRBBRUE) LT "myprogram.f" % 212 {7 MAIN
212 Z = X/Y

dbx) print Y

SR LR e IR v A AL S £ 0E, T ieee handler () WHHAEALLZE—4b I
i, DMK Bt XD S S R A, R TR .

TR 7 SUASE T B 1

demo% cat myprog.F
#include “floatingpoint.h”
program myprogram

ier = ieee handler(‘set’,’overflow’, SIGFPE ABORT)

demo% £95 -g myprog.F
demo% dbx a.out
Reading symbolic information for a.out

(dbx) catch FPE
(dbx) run
Running:a.out
(process id 19793)

signal FPE (floating point overflow) in MAIN at line 55 in file
"myprog.F"

55 w = rmax * 200. | L
(dbx) cont | BREEHAT Bk
execution completed, exit code is 0
(dbx)

h T BATIESEE, WBISINT #include, ‘EW L. (F 5 S E a4 U SO, IR H
ieee handler (). A HEHFEA—]E, Bt L LS e L I B O AR BERE T R
B PAT NIRRT, IR AE R R AT B A (] s R R



6.5

6.5.1

‘\/—» —1 » ML L\

SR = IR B BUE A

AEI L 5 EORIS AT KPR SE )8, 3K 2 ) {8 n] e e AL R P A B
L. R FRBCSRR .

i, {E IEEE brdEZ R, WERAETHSEHUHCR AN IER /D B ofe, 2RI e % . £
HORTIBUA N BINLIIAT A IR itk e % T IEEE 3858, M Mot Je T v S i sh & T Hl .

fltn, B 32 AAREEARLL 1. 08-38 MEUHLAS A RIS K R AME epsilons F DI/
KAt ofe:

1.0E-30
1.0E-15
a * b

X oo
nonou

BREIEHE S 0.0, HXT IEEE BEMNAME M EK, #1535 1.40130B-45, JL
EHILT FE:, SIRESRYLE BRE RN, 8RS NESh “5HW” —
el R B AR IR ECR . BRI G R R— A FEEHAHF, MR ok
Y, EAKEH, ENS RS, SRR . JOERSECHEDE T AYGTHE T
il o SR AR, 1 A ] Computer 1980 4 1 H 5 13 555 1 57 1. Coonen #]

# “Underflow and the Denormalized Numbers” .

K2 BRFARE P AR NMRBUR AR B, 0 35 2 A5 75 RE SR AR s o X 7 e b o
ARt e, AN SRS B CSEBUR I BT AR B I 5% A, AT
TSR SRR R FE B K

ARZET BTG R, S0 (Ll 755 -

J8E G ] B i

AL RS bn LS AT Z 0 BOE TR XAV SRR B TR Sk
AR I D9 SRIGAERE B2 S B RTERE, 77 SR RN BEa SORSAT R v 5
U RS R Py A2 SR BE N IR P, TR SORS BEhAT SC B 5

Al RIS L I B AR T B

sum = 0
DO i =1, n

sum = sum + a(i) * b(i)
END DO
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6.5.2

6.5.3

WA a@) Abi) A, SBURE T, s lvh SRR, v &
HAT B e e, JfF Bl s iz i

DOUBLE PRECISION sum
DO i =1, n
sum = sum + dble(a(i)) * dble(b(i))
END DO
result = sum

WL IE A EEBIFE nonstandard_arithmetic () AJAA, BOBIEAEH -fns BTN BENY
MR ERER?, T LU SPARC AbBEAS £EI J2 31 i I S8 5 (0 R 48— AE AT Ak 2R
(FHEE) .

DU 1R 2 S 4k 2

AT RE 20 2 S WA IR GRSV ST R B AR . TEEE 185 AL VR DX 20 w] LU 1
RERMNFIR, W NaN B Info SRJF, AT ORI AR X 73R4 5

AT RS AN H] 1. 42 S0 AT TR GRS HUR D e S Ae

. B D ERBIEA ATRER +5v. 0. -5,

Fran vt SRR DORBIREAS T2 RAE IERIVE R A, RO AR RESIL) -

m W ATF 4.0, &/F5.0
m WS EEAT 4.0 F1+4.0 2 /H, K/E 0
m W DF 4.0, KA -5.0

UEAh, T e A SRVEE, PTRATT SRR IR I IS B R fR AN 2 B K KA R

HMHI IEEE i858, tb@4Ear A vE2 . o80T DURL R & Wi A 5, JF H TR
il & 25 O IEAIE— R A tne ] DU B HL AT DUR 25 5 sl H o

SEAE, BRI 2 0/0 R D0 T 2 M A (¥ R A T AR B o 4 SRS 5 D N HLARAT AR R TR
DR R G i HEAT AN b B LE AR o

RLE T R
I SUAFPAMIUN IHOTR, 452 R

WIRTRSRE (SR IR EOTRES AR N IF HAR T B & M, RER I XURS BE AT
VRS, 15 PR A R S R



i, SRABL ) BRI -

real sum, a(maxn), b(maxn)

doi =1, n
sum = sum + a(i)*b(i)
enddo

b, B a) Mo () BANIEER, NIRFFEEAEGRL, R AIXUR BERIZAT -

real a(maxn), b (maxn)
double sum

doi =1, n
sum = sum + a(i)*dble(b(i))
enddo

e LR S Ve T B IR R RS ML P i, SPEUEAT ] RSP, (LA, A
B TEAH BRI PRI SR I3 R E 56 R  oA A  e7

%o

6.6

X )iz 5.
E: BHEr, RIEEHEAUEHT SPARC T &.
Fortran 95 m %3y £95 SCFRIE X /HNE A WAEEHE A . X [R) 23 1 1 R 4
[a, b] ={z|a <z < b}, H—XWEFEN, a<b. XETHN:
m fRYAELR M )
m HATERE GRS T
m R 2 2 i
Wt 7E Fortran 95 5| AX [al/E N WHEE PR 2K, TR N R AE A LASZEIfF A Fortran 95
HIFT A 3G VB VR RoE Lo BT INTERVAL FUHR2RAI4N, f£os ILFL Fortran 95 41X
ETE 7
m —2% INTERVAL < & #AEST:
s ffER
n AJHET
n AW
m WN7E INTERVAL L IEAERF, W InF. sup. wID Al HULL
m INTERVAL Fi A / FiH g HOE R, SRR /il
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n SR, =M AHAWECEA B IX R
m RIEAUKIE T N X INTERVAL iR
m RAAE X R Kk A

£95 M AATIEIN -xinterval W3 A IESRMX MIZH 6. S W (Fortran /1 /775
) o

K Fortran 95 T X [RIZEH MG, S W (Fortran 95 XS EHFEZHE) .
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il =:!

C2)E]

KA M £ 1 Fortran 95 54 “IHA” Fortran FLRF I i A4 10— 2 .

Fortran 95 4§ & Fl Fortran 77 X INEELE  (Fortran /i /755 ) F4%H.

7.1 ] 2= g il

Fortran [A|ZE45 32 th T84T & Fortran I8 F A3 4% B8 0 PR T I it .t T 284BLA

PR A, Y5 H UNIX [3EVE RGEA B 4% Fortran [PIZE35h], B4 0] LA Fortran 95 4i¥

DNy iy WO e R R

m £ lpr A FTEISCHEZ 0T, 1] asa i 3ERSHS Fortran [9] 45 32 I 5 56 6 i UNIX
Il (30 asa (1) FHIO

m FORTRAN 77 %ii¥3% £77 R OPEN (N, FORM='PRINT') Jii FHH[AIRG B XL ARG e
TSI S — 1), IR AT 5 £95 -£77 ARG —E{E ] FORM='PRINT' %4ii%
TR RS . Mg i oS RVFEM T -£77 gniddn, EIHRITITHIC 6, BEXSHE N
A PRINT. f540:

OPEN( 6, FORM='PRINT')

ATUMER] 1p(1) FTE LRy ST IR S



7.2

ik I ST

HLI9] Fortran REEAE A iy 4 SCIF, (HEBEAE 7 —Fhar SATHLH], TR SEbre b4 S
WA IT S AR R . WA 2 Foy SR iz D g, L e dmbnifE UNIX B5E il

Al ¥ stdin HEM R redir.data (ffH csh(l)) :

demo% cat redir.data HHE AN

9 9.9

demo% cat redir.f BN
read(*,*) i, =z FE/FBEIRFR TN
print *, i, =z
stop
end

demo% £95 -o redir redir.f « FiFSLHE

demo% redir < redir.data LU RE [o] 77 s 1T LB XA
9 9.90000

demo%

7.3

UNEE PNy IR

W N R A el 64 47 (8L 60 A7) KAIHL (4l CRAY 5k CDC) JFA 1), W)
7E 18] UltraSPARC-I1 ~F- SR A I, ANGIAE 2108 g PEIX Le40hY, 1) 1
-fast -xarch=v9a -xchip=ultra2 \
-xtypemap=real:64,double:64,integer: 64

IXEEETN B K T A 54 REAL AR FIE BT R REAL*8, ¥ COMPLEX #£J1 % COMPLE
X*16. HA AR A Bl Ak fH 8 REAL BF coMPLEX WA A S8 33T, WA
HHIGAR B (1T, REAL*4) AEHHETH. I R REAL W B W SHILTIE REAL*S,
st HAR S MR B -xarch Al -xchip. ) #7204 DOUBLE PRECISION ¥iE
BT E REAL*16, 1K -xtypemap 7~ double: 64 FE XA double:128.

ARVEAEE, Z W (Fortran /I /775F7) 8 £95(1) T id.

2 Fortran ##%2355 « 2005 F 1 B



7.4

PG TESTIN

(Fortran Ji]/"75715) M ($/ i/ H75705) VERTIE T Fortran AU X R IR £
5 2R G A1 65 (10 B 4 7is 2 8 10 22 9 30 4 7 P )™ B PR P R A 1)

I TR A i

7.5

Sun W STPIFSIEE “IEEE #rifE 7547 . L, REAL*s WL FH Y REAL*4
3k PUAS AR

SEH. FEBURGZ AR 1B 48 K/ NAE Fortran 95 FruErPHET T HEH, ASidixebfiay Kb
LA -xtypemap HETHHEAT B K.

L H B S A RARR I F AL EAN T AR AR &, (L FR T R AE R 55 [
£95 IEEE V¥ R 10 L sl B UL K5 5 SIGFPE BB sk O T £95, &t
BN -ftrap=common) WG RH . FERLAEMN T, BHEEMLIE [EEE AEA, &
), SELMES T NBHRE. B 6 Xt biHAT TR

ATAREATBR . IEMALIIAE. 20 1ibm single(3F) fil 1ibm double(3F). A8
e 2] DA A% A BRI HIT 10 BT IS .

= IR B e K0

1RZ “IH:” Fortran N AFEF &K E R ASCH Bl A7 i AE BUEE X % b . 78 1977
Fortran #r#fi (LA Fortran 95) 1, AUt H AL T cHARACTER Fds2RIY, JEatiiUfd

He

Ay IR FL5E ) Fortran B /R Bl (nH) DhREXT AL AT WIGAML, (HIXAZFRHERS

Mi. FRIGH TESTIHREHIRRU MR KT EARRF, MHAAREIE LRI a8
Wil -xtypemap My TR EFE T oG A, D

% 741 L EITEULINE TN

RAWRE ASCI FRHE

HiEER ey INTEGER: 64 REAL: 64 DOUBLE: 128
BYTE 1 1 1 1
COMPLEX 8 8 16 16
COMPLEX*16 16 16 16 16
COMPLEX*32 32 32 32 32
DOUBLE COMPLEX 16 16 32 32
DOUBLE PRECISION 8 8 16 16

BTE BHE 3



& 741 HAn R B K ATHL (4E)

R ASCI FHH

HiRER By INTEGER: 64 REAL: 64 DOUBLE: 128
INTEGER 4 8 4 8
INTEGER*2 2 2 2 2
INTEGER*4 4 4 4 4
INTEGER*8 8 8 8 8
LOGICAL 4 8 4 8
LOGICAL*1 1 1 1 1
LOGICAL*2 2 2 2 2
LOGICAL*4 4 4 4 4
LOGICAL*8 8 8 8 8
REAL 4 4 8 8
REAL*4 4 4 4 4
REAL*8 8 8 8 8
REAL*16 16 16 16 16

il R IR B T Ah A AL

demo% cat FourA8.f
double complex x(2)
data x /l6Habcdefghijklmnop, 16Hgrstuvwxyz012345/
write( 6, '(4A8, "I!")') x
end

demo% £95 -o FourA8 FourAS8.f
demo% FourAS8
abcdefghijklmnopgrstuvwxyz012345!
demo%

WERTTEE, W] LAY R B A A R AT e R A B 300, SR A% i 4 LA 7
AR R E R A S i, BRI RIA e LA P, e iR o

PRIZEIR o A2 1PE AR I -xhasc=no, T Lk PRas 76 TR 7 I AN i S Hob s
IR Fiig i H AL TSR . AER KA K) Fortran R4 I A RERT ELX AL
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7.6

7.6.1

7.6.2

FEARAE L 4 di it

YER — 2RI, A2 A RGEAN GRS ) 5 — A RGN G 2 A R R P i, ]
DA W Bk AR AR HE G A SR AL 2 A SN S o AE— DN RGN AR BE P T B, 1
ot R Ge b n] B 2 4 2 18 At ORI Lo A5, BER RS E AR R AT T i
AT BT, e AL TT RE I P BE T o 0 LR AE i 185G T P e AN 4 ) 215 vp
Phistig. (HiE, Mt MtEBm s, TS ea5E.

L AR S

ARG BElK R HA COMMON A2 480t ) F a5 “A#y” (NaN) fH. fH
s BOAAETRRAERS I, 10 LR e AN OO AR A AR REA TR B . 20 DRt KR L)
IR HIYE, R AT T AR R

AR -xalias &I

A ZIRTG I F] A7 Al ik i 2t L) A4 A T 0 o PR DL R AEAE SRR B, Bl
FRAE TR LS B E B TR A ) COMMON A A B & Nk 4. filin,
ZHX M Z 51— AEE A A, B A1 H MR-

COMMON /INS/B(100)
REAL S(100), T(100)

CALL SUB(S,T,S,B,100)
SUBROUTINE SUB(X,Y,Z,H,N)

REAL X (N),Y(N),Z(N),H(N)
COMMON /INS/B(100)

P —Fh T, B2 “IH” Fortran BRI HURN 5 4 G FBLAHIASAE 2 W R P 25 v
I/ 4 0 5 P 1P B

FE AT AT R ABLAR D gk S ) 4 AT o AEEES & ELRAE TS T -o2 MR S0 4
o, AR RE 2 JCTA TR .

£95 Y e BT HAm PR 2 7T S bR HERIRE S o AN 4% 455 Fortran FrfERIFEF ] BE 2>
Gl RSO, TG PR 1 0 T AL S . RELE R U0 S R e AR R IR AR

BT7TE BHE 5



6

B, BRGSOk IR ER AT 10 42 R A AT TR S Mk, #8
FREU PR BL, AT BRI T g 1 & 2 AR DT A R DL AR IR A DR AAR S I RE T o

WRMEFRF S S B 2R, W -xalias EITEE g PF2S 1
FIFFEE . fEFLENT, JET -o2 FIMALE G IER), FRRFASEMBPAT, BRE
FRE TIEMIM -xalias HEII,

PRI TR S g AN L5 0 BRI Fiazs 44 ARG DU KOGk 7 o2 . T AEREAS
REEFHE L nos HIZR, 1 LR /R AEAE 5] 44 A -

% 72 -xalias KHET &K HEE
-xalias= keyword AEERER
dummy P FREF S HRETT LA E N A1 45, BT DU 4 R AR B R 4 .
no%dummy W5 Fortran brife, T e Sbn i A BEAS B4 ) 44 B AR 1 42 sy A8
B4 . OXAEGEREN. D
craypointer TS AT 48 (AT Mo ik ) Cray $84F. GXRBEEEM. D
no¥craypointer  Cray $&4%F S S FE 1 WIHEI N AEIX, BLE AR .
ftnpointer {TA7] Fortran 95 ¥REF# AT LAFR AT — HARAR &, 1A H M,
BN
no%ftnpointer Fortran 95 FR4ESFARERIN] . GXEHAEH . O
overindex CEHCER S T AR S T i DU RN R 5 B B, R A fel— b
IR R T LAFERR P B
« % COMMON - #2A e & W51 7T A5 COMMON sl % fir 26
AT

o VBN TR RS UL E COMMON BB M 41—z, ¥
SEVFXTZ% COMMON R Z A 20 (AT AT T R AT U 1) .

o S HIRAER MG R YE S COMMON $h—FEk G, JfHib
T AR 8 () 0 3R 1T DM N %8 s HAh e 2 0 44

o TTLUE R SAHE AR, RS 51 e %S

overindex A& T ¥ 4HiE:. WHERE Ml FORALL iBA). W &R5

B IR IX e o, OB E AT TS S DO AR R

no%overindex ARG BGOSR )

actual PR T REP I SE B S H N 2 )RR B o 1) TR AL 6 S50 v Re il
I Cray $REF S A
no%actual PR S EA S Dl A . GXRREE. )

X HEET B AAE LR — Lo s BRI . AER AL ) (-o3 KHPLEZH)D L,
W RS IR R LS a0 R s R B0 4 A B, JF BLE R -xalias=no%keyword i
ITHPEN, £95 mikas i) LLAR B I R4S

TERLEAE LT, TSN -xalias=keyword HEATHTE, LA TRACKS B ek 227 /R I
e
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7.6.2.1

7.6.2.2

M8 P 25 HOR 4 JR) A ) 44 46

THITEEM -xalias=dummy HIT41%

parameter (n=100)
integer a(n)
common /qq/z(n)
call sub(a,a,z,n)

subroutine sub(a,b,c,n)

integer a(n), b(n)

common /qq/z(n)

a(2:n) = b(l:n-1)

c(2:n) = z(1l:n-1)

G 1 AN L 0 At I AT 7 7] LT

it Cray fig Bt ok 1990 44 16

RBMUNAEFH -xalias=craypointer (JLABLERE) HiFH A TEH:

parameter (n=20)
integer a(n)

integer v1(*), v2(*)
pointer (pl,vl)
pointer (p2,v2)

pl = loc(a)

p2 = loc(a)

a=(/ (i,i=1,n) /)

Qi;2:n) = v2(l:n-1)
G 1 A B XL B ] T

B7E BE

7



T4 T —A Cray FREFAEBKWF. L, ] -xalias=no%craypointer H1T %
PERT LIRS AR AT g A ) M e«

parameter (n=10)
integer a(n+n)
integer vl(n), v2(n)
pointer (pl,vl)

pointer (p2,v2)
pl = loc(a(1))
p2 = loc(a(n+1))
vi(:) = v2(:)

Cray #57E1- NG 1T 71X o

7.6.2.3 B Fortran 95 ¥5 %717 K 1) 1) 4 4 FH

A -xalias=ftnpointer Zi¥ LT 754

parameter (n=20)

integer, pointer ::a(:)
integer, target ::t(n)
interface

subroutine sub(a,b,n)
integer, pointer ::af(:)
integer, pointer ::b(:)
end subroutine
end interface

a =>t
a=(/ (i, i=1,n) /)
call sub(a,a,n)

end

subroutine sub(a,b,n)
integer, pointer ::af(:)
real, pointer ::b(:)
integer i, mold

forall (i=2:n)
a(i) = transfer(b(i-1), mold)
GIFER LN a Flb TTLAEE.

TR, AR, i iEa BT a M b ATLLE S, BIAEE AR i AN [l Bt S0 R 2
IXAERRYE Fortran T2 ARVAR . W R g PEaR BERE AL I BIHLAM G 0L, B kil .

8 Fortran ###2355 « 2005 F 1 A



7.6.2.4

HT 2R 5 B S 3 1l 1) ) 44 1

H -xalias=overindex ZmiLL R 7~

integer a,z
common // a(100),z
z =1
call sub(a)
print*, =z
subroutine sub (x)
integer x(10)
x(101) = 2
W 1F 4 B GE M N sub IR/ AT 'S % 2
H -xalias=overindex Zwi¥i, HWRFSIED 2 MiARE 1

ROBIAEIRZ AL S Fortran 77 FEI@h#8 thDL, Ny DLB G, ARZREOUT, 480
JoiE TRl ZORIERTE, NAEH -c GEATI AL S G A g P MIRRE )y, L
BRACAEAT AT GE (K HC LT A )

—Mii S, RAES145E Fortran 77 F2)7— ] overindex #3#. -xalias=overindex
ANEHTHERREA . BB, wHERE Ml FORALL 15,

IR A AR I IE#YE, Fortran 95 F2/7 MW iZ 5 & 54 Fortran FrAES K R ERHN . 41

R A B TEER A A T S T AR, 2RI SR B AL R S D 2 e
RN TR R 25

BTE BHE 9



PRI 575 T BTN OIS 57 HIE 4T R

parameter (n=10)
integer a(n),b(n)
common /qgg/a,b
integer c(n)
integer m, k

a= (/ (1,i=1,n) /)

b =a

c(1) =1

c(2:n) = (/ (1,1i=1,n-1) /)

3
i
=}

n+n

Xoa BSIHESSE b R
FrbL, IXSBRMY b(2:n) = b(l:n-1)

oo OIS}

a(m+2:k) = b(l:n-1)

Cc  EeEH O RAT
a(k:m+2:-1) = b(n-1:1:-1)

JHPTELE L AT RESS IR b TS B ¢ M, 1HZ5RICZ TR

xalias=overindex FRETLI T HFEIL, KN overindex PRk EE AU TEE
Faka. B BRI, EASEHIEME R, ST DO MER B E:,
BCEAY], ] -xalias=overindex #ATHIFSG, FBUIEH T o (ELY 58450 00 X Pl 1

2.
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7.6.2.5

7.6.2.6

H1 55 B 2 B304 18 1) ) 4 A

Y F AR R AT O AR R R W 1, REHRREEASHE TR PR, £
B, TRE AR R AR S g PR AR LA SR I, I B R TGVRTIURE . B SR E A
TAE, #H -xalias=actual Pr&EHHITHPE:

program foo
integer i
call take loc (i)

i=1

print * , i

call use loc()

print * , i
end

subroutine take loc (i)
integer i
common /loc_comm/ loc_i
loc i = loc(i)

end subroutine take loc

subroutine use loc()
integer vil
pointer (pi,vi)
common /loc_comm/ loc_i
pi = loc i
vil = 3

end subroutine use loc

take loc 3REX 1 MUHbhEIFHEILLRAFE K. use loc fliHZMtE, XF R T Fortran #x
Ml -xalias=actual bR HEAT G, K2 0 50 4 T 2 K AL 45 1 R (K DT A 2 B0AE O
VIO GAEA 4x JRIE R, AT A5 S P 45 00 A D S B 2 50 I PR A 6 A BB S T s
Lo

336 G 1 G 23 Sz Fortran Ay 5 4 F5 >

-xalias BN HE

AW HNRIGE -xalias, BRKFEFAS T & Fortran B4 4F BN . &40 X it
AT AW S nos.

AIG5E -xalias AT PR, Zmiadihy i E .

-xalias=no%dummy, craypointer,no%actual,no%overindex,no%ftnpointer

BTE BE N1



7.6.3

7.6.3.1

WERFEFAEH] Cray $REHMEAT A Fortran Bl 44 IR (Hut, RIMEAE — SCREOL R a5
AT RESER LD, WA -xalias BEATHEE, 4550 T fE 2 4 R U (MR ALAR
fihe

BORILAL
FESE AR L A M5 DO IRFR OB ACFTERS, Joi 4 2 AEE 7 1 B LS 28

Fr o8 R AR A AR . K2 HG LT, XS A2 T, I HLAT e AR
PRI R o Al AL PR R 2 3 A IR SR ORI 34 JEE T

ZIRFEIR

FELEAR R G P IR S8 K [ R A7 A BUE A RE N D3 TSR A P BT 5« SR
ENCOLR

REAL TX(0:63)

DO IOUTER = 1,NX, 64
DO IINNER = 0,63

TX (IINNER) = AX(IOUTER+IINNER) * BX (IOUTER+IINNER) /2.
OX (IOUTER+IINNER) = TX (IINNER) **2
END DO
END DO

ZORFEDOSBUARG E &s CANFFIE A5 1 DUKOK BR AR R R IR R 4 5 A -

DO IX = 1,N
TX = AX(I)*BX(I)/2.
OX (I) = TX**2

END DO

12  Fortran %#24Em + 2005 £ 1 A



7.6.3.2

(NS

FER] A S PAT BURF R ) G 1 2% tH L2 00, T3l ETTARIA RS S 2R i A SR AR B . 1

RS N
DO K = 1, N-5,
DO J =1,N
DO I = 1,N
A(I,J) B(I,K ) * C(K ,J)
* B(I,K+1) * C(K+1,J)
* B(I,K+2) * C(K+2,J)
* B(I,K+3) * C(K+3,J)
* B(I,K+4) * C(K+4,J)
* B(I,K+5) * C(K+5,J)
END DO
END DO
END DO
DO KK = K,N
DO J =1,N
DO I =1,N
A(I,J) B(I,KK) * C(KK,J)
END DO
END DO
END DO
W% R s = BT S
DO K = 1,N
DO J =1,N
DO I =1,N
A(I,J) + B(I,K) * C(K,J)
END DO
END DO
END DO

B7E BE




7.7 sy 1) 0 38 pRy &

IR [E R () e CPU £85I 1] ) 28 b B2 B R 8 AN TRl T A2 o

14

Fortran 22 /7 S 7 [T I 0] R B AE R R

%73 Fortran I i) pR 45
Name Ih&e FHT
time JEMIE 1970 4E 1 H 1 HELORE W R time(3F)
date DL 4 T 2GR A H 31 date(3F)
fdate DL T 3R 0] 24 7B i) 0 1 30 fdate(3F)
idate FERBAA R I i AL H idate(3F)
itime TR H IR B AR RS L 4 7 itime(3F)
ctime ¥ time BRHCR R I ) 0 il 445 ctime(3F)
ltime ¥ time BB [R5 e pl A St I 1) 1time(3F)
gmtime ¥ time bR M ) o pohs Mhgh g 1) gmtime(3F)
etime LA R F AT LI P RS etime(3F)
E/Lﬁi‘?%: S EE i )
dtime ;&% lqjﬁé\"i)ﬁﬁﬁ dtime LIRZM M K &R dtime(3F)
Zib |

date_and_time LU A5 A0 8 T 3k [l H 391 K g )

date_and_time(3F)

Fortran 43#235F - 2005 & 1 B



ARVEAEE, ZW (Fortran 275 FH) S0XELm s AT M. Flgh 17—

AN LK LI ] B ) ] 7R B (TestTim. £):

subroutine startclock

common / myclock / mytime
integer mytime, time

mytime = time ()

return

end

function wallclock ()

integer wallclock

common / myclock / mytime
integer mytime, time, newtime

newtime = time ()

wallclock = newtime - mytime
mytime = newtime

return

end

integer wallclock, elapsed
character*24 greeting
real dtime, timediff, timearray(2)

call startclock
call system( 'sleep 4' )
elapsed = wallclock()

print*, "Elapsed time for sleep 4 was:", elapsed,"
c now test the cpu time for some trivial computing

timediff = dtime( timearray )

g = 0.01

do 30 1 = 1, 100000

g = atan( q )

30 continue

timediff = dtime( timearray )

print*, "atan(g) 100000 times took:", timediff ,"

end

c print a heading
call fdate( greeting )
print*, " Hello, Time Now Is:", greeting
print¥*, "See how long 'sleep 4' takes, in seconds"

seconds"

seconds"

B7E BE
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BAT IR A LR SR

demo% TimeTest
Hello, Time Now Is:Thu Feb 8 15:33:36 2001
See how long ’‘sleep 4’ takes, in seconds
Elapsed time for sleep 4 was:4 seconds
atan(g) 100000 times took:0.01 seconds
demo%

TRV BIFEIRAL T 5 VMS Fortran RFHIFE idate Fl time [MFFEANE. BT XL
WL, DBAAE £95 AT -1v77 I, SERHESERIXEE VMS A, T dEbRiE
£95 AN,

* 7-4 2. dEbrvE VMS Fortran RS

AR EX AR5 SERER
idate H#¥ha. H. HER call idate( d, m, y ) integer
time YT TR A hhmmss T3 call time( t ) character*8

£ — date(3F) BIFEM idate(3F) i1 VMS FASE K AE TRt il i, R4 e AT TR [l 4
BN 2 7o T I ol 250 e R IR [ 1) I 3 R v SR 22 [l (U FR 7, 7E 1999 4E 12 A 31
HZJm, b SEg ok 2 aivin) . NACEKE A Fortran 95 #ilfE date_and_time(3F). 1
FKEAER, W (Fortran JESETFM) o

7.8

7.8.1

v, ) Vo>

St ME R T

B3] Fortran 95 KRR AR MK ISFEZATH, ZEA70? Nt 7))L &
,i/)‘(o

25 /NG, AN G

AR A

n RPN, dEWEEE TS TR AT A XA, HXBIEAEE,
W EOE A KB ZE . I, 1.9999999e-30 FEFH T T -9.9992112¢-33, BfI
FEMTERS LE XA,
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7.8.2

VAX $2F a0 IBEE U2 5, H RN IEEE AHE2E#0 Al G X 1 .
e B IE W AR 2 = MR B, B, XL A AR S R

%, i HERMERE LT HAZ RS, B EAE TEEE L3S 2 W), ] BEA77E i
2250 . G RIBA TR 2 6 &5,

m i{#EH call nonstandard arithmetic() 81T, XAEMOET] KIEE mPERE, JHAE
Sun TAEMiEAERR G2 VAX REE. W REAH BT VAX sl —HAB RS, E
AT R 2 5 N R AR —Fh 7 s s8I b AR I 4 SR R AT Se AN ], 3X— 5
AHH L o

m KA NaN. +Inf BZICAL ] GEMER T S . A WA &P 8 13, S HATE™
6 TN ieee handler(3m). £ RNZHMH L, XLFw LR PILIELT,

w HHZE 6 x 1020 PPN Al LURA A R B3 AERL s Bl AN EC BATAR
[ R B

real*4 x,y
x=99999990e+29
v=99999996e+29
write (*,10) x, X
10 format ('99,999,990 x 10729 ', eld.8, ' ', z8)
write(*,20) vy, y

20 format ('99,999,996 x 10%29 = ', el4.8, ' = ', z8)
end

oA

99,999,990 x 10729 = 0.99999993E+37 = 7CF0BDC1

99,999,996 x 10729 = 0.99999993E+37 = 7CFOBDC1

FEAMGI, Z230iE 6 x 102, TEEE HURGJSEda S I Jae M e T2 DX 23 By R 22 B 1 it
B, 0 AR 2] 2R e e, RELRAE /N7 HEE Y A T RERES IE
e e B B \Ar 8, (ERHR R T RAR 35

RN ot
SR RIS 265, 9 ELEP ORI W8 A7 KA, 4

n HEDA (-o1) 34T 91, WERBEIRE P TAEIES, 1H LASE q AR AL 200 S g i3k
1% R

AT I R VR AR 5, R FRARIX — 5o AEbRiEgm S el i 3 34 Rt i) f . JL
T EATHALRE T BE LA AL R A BTG R . (B 7-5 TSR 7.6.2 15
“H 42 A% I -xalias LI )

BTE BHE A7
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8

=

PERE A

AT TR R R PP RE . TR R T S S R R I M S R G R G B R A
PR PERE I 15 (1 S5 P A A

8.1

. % =te)
Sun Studio T8 #T 2%
TF R VEREN AR P s B Aia HgmiEds T fie . DAL FEZE DL S M e i T H .

Sun Studio AWM I3 M P PEREEE 24 T X 58 (1 TR

w WCEEARAER O AT e v Bl R RERE . IX SRR AR AT AR . ORI R
ok (P 2 U (AL 6/ TN U L B G w4 7 TN L2 el BT €7 D& - X (s WP SN =P s

w PEREMHT A8 B AR Sl Rk OB, DUESRERL 205 B . W s BEEE, JRAERE
Fes BB IO A . AT RS g 45 2 Jon) o PERERI AR R R XLk
FER =20 BET I BRI R (R0 SR S AR A U AR R
PERE T A4 30 T T T G A WS ST A A xS TR e I RE AT A0 B, AT DA
FHAZ IS SCAT A e I P Py e k2 1) s 000 28 P Y o

XA T HAT BT [R125 LR 48 Aol [
FEFAIE RG] ] BT 2 /02

ST G B8 U A A TR L R Bl £ R 5 2
WIRLEYS R AT R S G FEFT I B IR 2 7
Y AEARAT L A 0o b UK Aol [ i 2

PR K RO B FE AT MR L B 2

PERE M T s 2 o L o e P R BSIR, SEAP AR R BN B e MR LR . W] AT N2
WG AR BRI (LWP) AR ) AR JEIE AR . 0 Tk i e 8, SiBh e 2
7~ L R B FRY P A P o 2 T DUROR S LU AR - 0, R i R R
T3 AN B SR YA A S g A A, ISR LR B P R 3B AT AT VE A O 9 1 A VR
FARAE i, RIS DU SR I B BEA TV o WSR AT, AR A S 8 25 T R
B L5 IX 2R FARAE



RAEGVERERTTARIT RN R E BN ST, HREEIR DM 8% 52 0 T AT R N R AE

Tkt 52T LH prof Al gprof ML, ‘BAIEAL T 3 IR BEANRURS A1

OW, HHASZ gporof BRI,

W B RN BT 28 08 3 1 i 24T 7 2

m AR collect(l) fir & 34T # 4 I 4E .

m T UUF collector T M dbx HigiT s me,

n T AT er print(1) FTEN#H ASCII FRA & Fh o0 b 88 Bon s B

n WTATRRT er_src(l) RIS PRARA B AR FURACHD K Sy gk, =
ANEPERE A

HEA{E B W Sun Studio  (FZ/FHEEESHT T AY Flt.

8.2

time iy
WAE TR o 1 B8 N B YR R A B, B SR ) vk 2 time (1) 4 csh 1 HY

set time W4

M time fir &8 AT R A AE R P 2B FTEL—AT T INHE B

demo% time myprog

The Answer is: 543.01
6.5u 17.1s 1:16 31% 11+21k 354+210io 135pf+0w
demo%

2 Fortran ##%2355 « 2005 F 1 B



8.2.1

PAR 2 iR -
P RE TERE R A VO TR
w S AT 20 6.5 7

6.5u 17.1s 1:16 31% 11+21k 354+210io 135pf+0w

n R — ARSI ARG T L 17.1 7

m FEA——5EIN A 1 5 16 B

n HS—ERE T RGN 31%

n A LERFNAAR 1T, BRI NAAR 21 T
m JJO—E 354 K, 5 210 Ik

w AT 135 K, Heih 0 ik

time fay 1) 20 Ab PE 25 R

4 0 7 5 A T3 TR B R OFATIE AT I, VN 4 R A S L S A R T
/bin/time & RBUR LR LI IT, 7L RG]

FT7 G2 0 1 P L A 9 T A8 O, T B0 T LA 2K, T30
TEPEAEE AL o ROl TS, BFRAEBRIN 1) 3t RV AT S AR AT A
BIATEIN A5 A0 SRS T 0 PR RS 7

8.3

AN
tcov TNt &
E5H -xprofile=tcov I PEIIFETF— B, tcov(l) A4 AR
BAJEE A, BRI RAT B A SO RAT AR . eI g A R P AR S W 1A
SR
WO E R SR -xprofile=tcov dRiEaRiE UM tcov -x  EDUMA . HrHIEsC
PEMRIAS,  FEAE 0L 28 AT DR A AT V4L

- WURG RS A T ORI, W ccov AR RIS T S5 4R R R AN TR . IR
il HEAIE, kel -03 BLEMIALZOIIFRYE -inline JEIUA I -
AR, g P a2 PR AR R S A RS B e B RE AR R T o T HL, - el A AT
WH, Fril tcov ARG XIZEENEGIRER) ST B, SRR A7 th ik iy, 1
ANELJE P G E A P K

¥8E EENth 3



8.3.1

W] tcov T

FAFH tcov, 1EH -xprofile=tcov ¥ATHPE. BATFE/FIN, B o 08 $ A7 6 1E
program .profile/tcovd M1, HH program 2 AT A AR CUn BT 047 A
£ a.out, M&A)@ a.out.profile/tcovd. )

81T tcov -x dirname source_files, )5 /AR SCAFA FAE—RIIE 558 G
BN HX T file. tcov,

IBAT AR

demo% f£95 -o onetwo -xprofile=tcov one.f two.f
demo% onetwo
. PRSP
demo% tcov -x onetwo.profile one.f two.f
demo% cat one.f.tcov two.f.tcov
program one

1 -> do i=1,10
10 -> call two (1)
end do
1 -> end
Pragiray
- ST

demo%

Al LU I PA5E48 f $SUN PROFDATA fll $SUN PROFDATA DIR 7 i Hh 1) Bod e 4 S 1
(AT B X282 IH BT ccov 2 BIAIEER *.d 1 tcovd S,

XSO PRI AR B ] DL R A B ok AN R OB AT R il . RS TR SR, Gs AT R
JPAE S AT 85 5 & $SUN_PROFDATA DIR/$SUN PROFDATA/ H[fISC1F,

[FFE, tcov HEEUMH BT tcov -x $SUN PROFDATA fiiE. WIRKE T

$SUN PROFDATA DIR, tcov &TE'E, [FINE
$SUN_PROFDATA DIR/$SUN_PROFDATA/ " A#ICf:, MiA A TIEHFh k.

Bt e IR — s AT A 2R S 2 I s B AR tcovd SUIF . RSP AEAH RSO
OB 5 1 IRAATIN . SRR HARSCIF I Bl eI % o IHER tcovd SUPF&RE A
PP I B0 A e %

HXRITFHAFELE, 20 ccov(l) FMIL,
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9

=

Mg 5

ASFER 20T LLER i BB 25 4R Y Fortran PP PEREMIILALEOAR o IEMRAE I 5005 i ik ds
WEIG, PEGIREAN Gkt 2 150 nT DL R R e . A TREATHE R EAr . VO BUARGEIA
o AT EAE T Hikik .

AR EE R IR i) A A «

w A DB i P R A 2 1 2 8

w IS IR e SO 10 S 15 R AT G 1

w I PR SR P R

w R OB AR A T R 11 ) SRS

DA S PEREM X — R 5%, CVEAE S R F o HA T R TR A B 0 T IX
Lo i ARAF AP AT 2t e AN IR 21 (A5 R — AT T SO K 4 1 18
®.

PAC S PEREM AT — T T2AR, EAEARKRE L EARHT € Yok ol 1y A4 781 fig

9.1

Iy VA L T I %

TEA PR PE AR U S P RE R 2R — 0. Sun S iEdde it T Y0 V2 ik, Xt
T H AR A5 M. S GO0 1, RS iy AT R L A WA I I, WK 2
BORIEI R Fefr. Ehd v thng, AUe keI EEE I .

BRATING, PR REIE UE G OGN, DR K 2 M A AR S s e 10 X P AR A
B FF bl i > 15 HBCA 51 A AERIE T IORE 3 Bz ] UER LA . (H, T
BRIFE SRS BRI 7 P] BE 2 5 G 1R IR 2 e B A R o LR B AR KA AT 3
FEATRTREINAR,  (HTH S5 R AT RE L BRI o

WY SEORMIITAT I IREAT 7, SO UETH LA AR 1 IR A AIAER, AR5 T Led)
GRERAMERERC B SO B fE . 53, $D BRAREEAT - AL %6 0 F 2 28 0T MR Jf
FLHE LB AT S RANERE . W R BE S RAT AL, IR T REAAAE T BEARIY, 75 24T
FFA IR, 1 P BEACRD A B T OB 4 5



9.1.1

9.1.1.1

USRI AL T L REB A W Sk e v T 28 BRI, D38 W 2t e T RE A 45 2 F s e (it ok
I PEETEREIINL S . A, NIRAFELFIOTERE, D NAEIAE o M O BT i
FEIF o

PERELE I

TR B G 1 AL T R T AR G B B R AR PR RE AN B SR . R
ST S R i T A P REXE U 1) — L3k I, SESEREMIBNR WL (Fortran /117775
).

% 9-1 A R RIS

BIE JEIR

RN A PR DAL RE 4L 75 _fast

S B AL BT n “on (-0 = -03)
G ) B 1 _xtarget=gs
S Y P ~xarch-isa

6 P R S AT IR (P -05) _xprofile-use
¥ n (URTFIRER _unrollen
SOV RIRAL T i fsimple-1|2
AT A 43 LU AL 57 ~depend

AT R (e ~xipo

32K 4 32k T A ) RS R I S BN gm PRI TR), R A S R R E IR T, AR S
HA B — A SR (TR EEABIRE 3R 3 DRSO B, — ek
TAEROR A KRR R ir it T &R M.

-fast

b BN IR T2 3 22 P R T

T — IR SO A T R R IR R, e SRR S S R A AN [ AR A . )
Ah,  -fast IEHMRELETOFEAETE A BT H. H v OUR) dri&diien
FH -fast MR,
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-fast AP N RS P et mbh e . (EE, X TN R, IRy
WP RER AIEN, WA RERAGIEN . ] - fast L% PEN T USRS RAEEREN
R R HAZ, 3R ATRERT ZAT AL . WIRA - fast RN REFAT N AN IER,
A AR -fast MAANEDL A LE TR P L, DUERE P ORF5 IE
AT -

NEE, M -fast G MFEER T o8l g vl Re o R B R PR REMURG A (1 45
R M55 — S B AR AR . G -East G RIS LEARMTT: slis SR IR 1 A
J¥o

BT -fast WHA LRI LA EZE A, Bk, @R DTN, 855
WH -fast FATHERE .

-fast SEFM FAIEDL:

m -dalign

m -depend (fUFEHT SPARC)
m -fns

m -fsimple=2

m -ftrap=common

m -libmil

m -xXtarget=native
m -05

m -xlibmopt

m -pad=local (fFEHF SPARC)
m -xvector=yes (f{Ui&HF SPARC)
m -xprefetch=yes

m -xprefetch level=2

m -nofstore (fLIGHT x86)

-fast KB ka8 2 o KL RE Jde it T 463818, AT LLsUR G E =G I 1)
KA, I HAF LI fe AT RIER, XN s EERE  (HRRR W (Fortran
S D o TRIEE, -fast [EARY T RERIRE G AR I RAT RCA T A A AR AR o
B v G R Wos DT AT fir AT hRic (K3 -

B -fast —do A ICAhET Ay B —2 D3 itk . 5t
f95 -fast -xarch=v9a ...
Sy HAT 64 fifig 11 UltraSPARC Solaris F & 4% .

K -fast &HH -dalign. -fns. -fsimple=2, AU -fast HWFENETFESS
HAEFRETF A AEPRHESE X 55 DL AE bt R I8 AR EY « 6Tk 2 80w 2
7, XN RS AIE I .

B9E S 3



9.1.1.2

9.1.1.3

9.1.1.4

-On

Bk IRE -0 IET (HHREL -fast MZEIFETRE) , A W% i S A S HhATE
LA JUTAEITAT IS DU T, AEG0 B I 1252 A 200 #R o 3 i RE P AT P fE - 55— s i
DA L) 78 vy P I T A, A PT 2 2 B AR

T RZHAEI, KA -03 Gl Al AEVERERS 2« AU I LA Gt 28 I ) 2 18] A R 1)
fi7. -oa e le]— WS rh P S GRS T (9 8 3 IBRES I i 5 R Bk 2 Ab
Eb e LA . RTINS E S, B (Fortran /17775
). )

-05 F R E 2 B ESIIILBOR, IXEEERAEEARIAGE . — s, X
IS g SR Py U S 9 P e v 8 2 O DRI T B A B e R RE e v A M R, O I A 3
f5E -03 LLEMZ.  CREIAS DAL S0 G 5 IR 7 38 73 K, A7 AEAE AT 1]
. )

PRAGMA OPT=n

1] C$ PRAGMA SUN OPT=n 84 AJ Jy— AN SO H I 5 AM R v B AN R ALtk A
LIRS E SRS TN -on brE, HUIY -xmaxopt=n FREBH, Al
BRAERNER . HREGER, S0 fo5(1) FM.

ZAIDEE B R N B A S SR K o

g PEasE 03 LLEZON N AL SIS I, W R K &I -xprofile=use 4ifit
K, B RREERRCE . FZIES, of Dol B A s A B Ry
-xprofile=collect i) P AL S AT R PATIC B SR TR SRR . BT S
Pra Ay e a3t AR AU R R e RBOR o XX T -05 WA e LA . T i
T A BRI GO C E S A RS

demo% f£95 -o prg -fast -xprofile=collect prg.f ...

demo% prg

demo% £95 -o prgx -fast -05 -xprofile=use:prg.profile prg.f ...
demo% prgx

19 P IR B R G 1 A R AN EIBAT I AR RO S GV (T HRAT SO B R G AL
L RERE K T R AL -

(X -xprofile TN EHEMFER, SN (Fortran HF158) - )
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9.1.1.5

9.1.1.6

9.1.1.7

9.1.1.8

-dalign

1] -dalign, HEAATHE, i ds it BE2E BT N / AEifide <. RIZEIE )5,
PAT KB BRAEF P T RS 2. (CE& -fast WHMIETIZ —. ) WFIRL
(13 52 72 AN 22 S AR I (1 B3 A 1) A%

B2, R R, ST —SFE R g 4 COMMON B il 5o de e e 5 o0 S5 i F2

¥, 1 -dalign %5 (F, ST -fast JREWIM) AT HES R b M. i -

dalign, 4ui¥ 2% 066 AN LR AR T A 0URG 8 CRIPU RS %) %4l (REAL 5%

COMPLEX) FEXUF-IASNEF, SR ais k.

m COMMON RPN T % 3 A A fg b S 2o,

m JEZ COMMON MR IG, REHP—AF -dalign i, WA EHA -
dalign HATS1F,

i, S REAS TR P DA A B2 2Ol ) 42 A R B AR A O R g A
COMMON Hesk 5 NE i (1), WHZFEPAE -dalign FAIEARSIES TAE, JRPEEL
FEFP PR CIRIUORS B A DURS P AR B (A TS0

-depend

A -03 LLEMRARAZARIN -depend &3 4 PEds Lk DO FEI R R EZ KIRE ) -
I ZIE I, itk as o o M as AT (0 B AR E . DLAE 52 5 AT LU PR IR S M 42
oo HEEEAMICEHR AN PRI . (B2, BEURI M vl BE2 19 I g 198 I 1) o

-fsimple=2

BrAEFR R IXAEN, BN IERS AR MNTF S E (R E N -fsimple=0) . -
fsimple=2 AL ASREM AT & A WAL, RN E T, BT, Xl
e PR SRR P AE R FEMEE . IR -fsimple 200 1 sl 2, T FE
7S 70 Y CAZRALL 7 AT g i3 DU R BUEDRS JE I — 3. ARIZETIN ERG R, S0
(Fortran /7151 o

-unroll=n

JETT AT KA B AR AR L BIREAR AT A HRE, RITRSRm e K, E2
T RES BRI AM IR A PERE . R n=1 (SRAEED , IS AS AZIEITEA . W »
KT 1, s & I A BB IL BRI n.

S5 B PR A B8RO I TS R TSR o DGR L 1 JE 0, 40
BB T B 4 T«

B9E MuESMH 5



9.1.1.9

UR AT LURETT BAT wl AR A BRI DO B3R, CRTT (K ARCA AN S A IR A L) S e i o X
AT BOEAT (12 AT I DK U 7738 A AT DR IT B3R . IRIAETT, H5alEx T
S — Sl 4 TR A R 1] B, BN RTS8, O HLa e as g it
W JSE 25 A7 2 AN I AR (R S Lo o SARIRER ] AOASUA < O R 52 28 1k DA K B TR FE )
WREHA G IE, IF H T Rey Z kAT — 28105

IR T BN L WTAT o BEF -unroll=4 BIFRIUSGAEEN AR A Bl i% %
TR 52D -

JEARTEER -
DO I=1,20000
X(I) = X(I) + Y(I)*A(I)
END DO

& A WIERITIG, B2 AEL FEIFF 7
DO I=1, 19997,4
TEMP1 = X(I) + Y(I)*A(I)
TEMP2 = X(I+1l) + Y(I+1)*A(I+1)

TEMP3 = X(I+2) + Y(I+2)*A(I+2)
X(I+3) = X(I+3) + Y(I+3)*A(I+3)
X(I) = TEMP1
X(I+1) = TEMP2
X (I+2) = TEMP3

END DO

AB IR T A EAT T E R PR o B ] SRR o X Tl R R T 4, SRR S A 2

-xtarget=platform

U SR g Ve s HAT H ARV SEHURECE ARSI R A, T RE e m L8RP P RE . R IkRE
IRE R, HARBEPF I IEG B SR AF R . AEBOHTK SPARC ARFLES Fiz4T I IX
CRJCHCE S, (R, TR HR P BRI SPARC AbFEEE, VEREHE SR A A2 TE
11 P GV T s A W A

(Fortran /HF#57) YIH T -xtarget= IRHIIITE RELIR. B TERELECHRSR
LRk (lhn, XFF UltraSPARC-TI, %FKH ultra2), -xtarget &4 JESZARSIE
UCEC K -xarch, -xcache fl -xchip FI4LA . Dotk defd A IX L 3d B SR Aff 52 JEEAG 1) 5
s RN AE BRI FE 2

TR E -xtarget=native EILILAFREB AN AT EHL ARG PATHWMITFEM RS ik H
FeAig e Mg iR APAT AT R B R % FRATRS, XEARZAEFE AN SHITRER
GIES, 1% R R R T g B N IE H . Mk, Bt RSN -xtarget=generic,
RUAgE e A n] ik AN B B A PERE
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UltraSPARC-III 3. 71F

-xtarget Al -xchip W&E#EER ultra3, FH HIHSH UltraSPARC-III klﬁ%ﬁ’iﬁkﬁ:
HARIY . 47E UltraSPARC-IIT & 4w B RS AT N FEIPI, 15482 -fast brdk, L
A6 H S5 i 1) g D28 LA 0

JFAE X iE (9miFAEAE UltraSPARC-IIT V- & 384T, {HA4E L BT 7€ UltraSPARC-IIT
ARBRSS LIEAT R ZHERIAREDD , fEH R AR

-fast -xtarget=ultra3 -xarch=v8plusb (Z -xarch=v9b)
i/ -xarch=vob %Pk 45k 64 .

=, H -xarch=v8plusb o vob %} 74 UltraSPARC-III “F & 4 i3 [ F2 )7 1 o v 7E
UltraSPARC-1II PLAMPT- & Li24T. 4 -xarch=v8plusa (i v9a, M T4k 64 1
AR 4 PE (1 FE P AT #E UltraSPARC-I.  UltraSPARC-II #/ UltraSPARC-IIT [ Hf 751847

PHEEHT (] -xprofile=collect: Fll -xprofile=use:) X}T UltraSPARC-III
SEEIUHAE R, X2 R SRV B AR R T N AT B B AT R A LA SR
P35I A

64 17 x86 V5 %1
Sun Studio Fortran #wi¥%s > ¢ Solaris x86 V- & % e 32 A1 64 A0 .

-xtarget=pentium3 Fricy EH:
-xarch=sse -xchip=pentium3 -xcache=16/32/4:256/32/4,

XFF Pentium 4 &4¢, -xtarget=pentiumé § fEF:
-xarch=sse2 -xchip=pentium4 -xcache=8/64/4:256/128/8.

— AN -xarch T -xarch=amdé4, {85 T HT 64 fii AMD 4i¥iig 4.

—/NHTH -xtarget ¥l -xtarget=opteron, $&E T T 32 i AMD 4% -xarch.
-xchip Ml -xcache W&

WAIAEMAATH] -fast fl -xtarget ZJGfRE -xarch=amde64, LI 64 fifCH5.
%ﬁﬁﬁ -xtarget=opteron EIAL HBNIAE 64 M5, EH JEBNGH 32 AL
-xarch=sse2. -xchip=opteron fl -xcache=64/64/2:1024/64/16., -fast ik
AR 32 7 ARE, N BEME N8N T -xtarget {HINZE . FT METH -xtarget
fi (B&7T -xtarget=nativeé64 fll -xtarget=generice4) #FETEH 32 (A0,
WHLEE (P TFAMD -fast X -xtarget ZJGfRE -xarch=amde4, U4mi¥ 64
LrARES, B

f95 -fast -xarch=amdé64 L
f95 -xtarget=opteron -xarch=amdé64

B, WA -xarch=generice4 EIIMAERR T L F; SPARC T &4k, X F: x86 T

Z
T o

o o°

BOE MEESMHE 7



9.1.1.10

9.1.1.11

9.1.2

fRE T -xarch=amdée4 )5, {EMPFLETIE X amde4 I _ x86 64,

11K 32 KA 64 47 x86 - & (NG FEATEREN L A58, WAE  (Fortran I/ 75/7) ik
2.

] -xipo HHTILREELAL

XA £95 ik asbr &L Forte Developer 6 update 2 &ATHRS I K, &l i# F
TR ATAL B RPAT BN FEF AN . 5 -xcrossfile A, -xipo fEGEHE D RIS T
7 H AR ST A, T R T g i a2 YR S A

MR K 2 SO RPN, -xipo LA Fl -xipo 4u B H bR SCHEA
AT TG B o IXREAT BERE LRSS AT R T R e S 2 AT R R 18] 43

AR WA AL RE M T KPEAE S, B (Fortran /i1 751D -

NI PRAGMA ASSUME W=

FEVACI ) G B R AL VR N ASSUME 84, W1 LA 75 FH 3 b 5 925 IG5 A 1) 2 R 1P A
K WA B T8 i8S AU sems . fldn, wT LA VR 4% Do IRIAIOATRETH $0dh
LRTHAME, B TF 73 SURPTREASRAIAT o J TIXIEWr S, G 4% ol LUEHZ AR
SV A AR

{1y —STUBR A6 A, LIS JELFELAE AT I 25 5 R O 0 B0 K A, T B T LA
i ASSUME 4if B35 R0 W (41T

HREAER, S0 (Fortran /7 7#55) 5 2 FH () ASSUME i T 48~ N A LU R ZF
WS 3 A -xassume control HuiFayr 2 ATiEIN.

FCAh A E SRS

TR s CR B A A A LA RE IO, A5 P e R PP R B T SERRis AT I PR REZ e,
AT REAE AT A Fortran IR LA 52 W] LARE 25 R A 1 1 i -

HEE R AR AL i I SN T B 22 ORI 23, 2518 T H1 5 -

FIEEA PARAG PR T 5 1 R

MRBEIEIA TP MIER VO 8 RS AS i () 2 AR 354

THERAT AT RESDRIILAL 1 44 A8 AT o

B 2R B AR LU T B TF

XA LR U [ G A ST B, AETE T DASRAG SE AR PR RE . FTUASERE 2, DEE iR
B TE AR R, XX RE S DAY AR A S AN, LRl g
A AL A HESRAG Wl 5 (PR RS o IS T i AR S FE L R (0 IR I, O
HL2 AN R R R @A IR 1k e 7 AR TR IR AT T 50
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9.1.3

9.14

9.1.4.1

9.1.4.2

i St %

TERZHEDLT, Sl A p M sl 2 A PR AT b v v S 0 Ao bR T 3l 4 0 77 =X
BEAME,
#1, Sun Performance Library™ & —& & it & AL I B2 T 01 FE, & @ 7R AR UE

LAPACK. BLAS. FFTPACK. VFETPACK f1 LINPACK /XAl . S5F-shmiLAHEL,
(X LepIfe, YEREA W EIEm. ARVENGER, SN (Sun MR85 158 ) -

T R PR B N 2%

1 Sun WorkShop 4 8 bR HUFS I S EBEA0 5. 485 17415 40 8 AP
55, AT TTAEAV AL B RO AU S8 8 A8 S IR PERE RO . 777 % W B
T B 3 T e 2026 5 25 0 6

AT I Ja A e S 2% PAE O PR i ik T ] TR Rtk e Re he Ty . A7 =Fh
SRR IR

MR CEEEEA I T/0

WE R E I TR S iR & P 1 VO & EFFCERE. fefE VO & LI
CPU N Ji) 5 ] BEAA J T G 0 T Y AN 1) (K = 2820 . (/O b SR SERE BT, DRI e
R AL EERE J) . ) JSFTBERE VO B SRR, W] LUK VO P R HTXEL

iR TR

PEIRERZ A TR TR R ATk B4 U FH A AE RN FE 1 (A 1) 1)
R, HEMBRANTTRESIR K. o, T 1F 325 U8 A SH I AN BE X 25 A7 2R &4 H
v, B AT RE 7 2 e 2 i 2610 H AR AR AL

FREFFEAM BN (F/H -inline=x,y..z 8 -04) &M it FREFA S
Bebr A 7 (RS TP 2R ) o EEN BRI (0 TR P YR AR AT A 20 5
WA B FEA7AE T AR R T Sk

AT FCAL LA R 3Ry I 7

w AR RR R AR IR AR A0 B R O — AN TR B R K, AT DU i pR Bk
B R R A e B . TR B ECR AT ARG 1, T LU T

w CRPEMHER PR BSOS PR, R IER IS (RSN, IR REIK
R I BEXT ) B A AT R A

B9OE MEESMHE 9



9.1.4.3 HHALILELCHE

TSR AR RO IA N 1) S 2% S A F R A 0] g PR JEA T IO DA 2l B A AR s b Y . —
M5 THERPTA SARMEZ S TF A1 LI TF 30— ARG iR, T DA

JRUBAHS
IF(A(I)-DELTA) 10,10,11
10 XA(I) = XB(I)*B(I,I)
XY(I) = XA(I) - A(I)
GOTO 13
11 XA(I) = Z(I)
XY (I) = z(I)

IF (QZDATA.LT.0.)GOTO 12
ICNT = ICNT + 1
ROX (ICNT) = XA(I)-DELTA/2.
12 SUM = SUM + X (I)
13 SUM SUM + XA(I)

205 A B A -
IF(A(I) .LE.DELTA) THEN

XA(I) = XB(I)*B(I,I)

XY(I) = XA(I) - A(I)
ELSE

XA(I) = Z(I)

XY (I) = Z(I)

IF (QZDATA.GE.O.) THEN
ICNT = ICNT + 1
ROX (ICNT) = XA(I)-DELTA/2.
ENDIF
SUM = SUM + X(I)
ENDIF
SUM = SUM + XA(I)

A TF AR LU iy 20 P8 o A2 U A AR L2, T HL T LA 8 m] e 1k I O ol 7
FHTE.
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9.1.5 B Y AR

ﬂﬂ%ﬁﬁ -g PRIEIEAT ik, ATEH] er_src(l) A HIFE)P (Sun Studio PEfE/M T TH
8050 KAEE I R L R IEARS TR . 28 IR IE H ok A F I A e iR G v
m/f*zﬂ’]ﬁ'ftﬁj T2 T er sre SF— AR HH do PEIR= A IERE -

demo% £95 -c -g -04 do.f
demo% er src do.o

Vi /home/user21/do. £
HAx3fF: do.o

ExG: do.o

1. program do
2. common aa (100) ,bb(100)

B x MUESCHE do. £ IR FATACHY
DU G2 R T i85 T AL 0% N R S R v 4 =
DR ETFT 5 K

LA Mf’ﬂﬁ/}\lﬁtﬂﬁ 2 N 1 UAERE. o WRIIEN. 1 WKIFAIN. 1 WKIFARA o RIF AR
call x(aa,bb,100)

4, end
5. subroutine x(a,b,n)
6. real a(n), b(n)
7. v = 5.
8. w = 10.
DU G @ I s i 1 AR N AR SR v 4 =
PIMER R T 5 K
PLUFIRER !r//u%ﬁﬁﬁ 2 IR, 1 WRAEE. o RTE. 1 WIFEAN. 1 RIFEAER o IRVE SRR
9. do 1 i=1,n
10. 1 a(i) = a(i)+v*b(i)
11. return
12. end

VERE T S5V U0 ] 2 PR % DT R I 3 A o FEGI PP AT LG 31 2 PR N IG5 Bl R 3
MR ETT T 5 K AFA a5 BT Res At — DA LA SR SR it 2 R

ARG PESE RN B G P45 B, 2 WL Sun Studio (Z2/7 1A LR ) Tt

BoOE MEEsSMH M



9.2 2
T 5% PBERALE 2 3415 B

m High Performance Computing, Kevin Dowd Il Charles Severance 4%, O'Rilly &
Associates, 1998 T2 2 iR

m Techniques for Optimizing Applications:High Performance Computing, Rajat Garg Fll
Ilya Sharapov 4% %, Sun Microsystems Press Blueprint, 2001
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F10%E

HATHE

A2 NTRER 22 A PR3 AT AL 3 53R Solaris SPARC il x86 £ AbFE#F 4 | Fortran 95 [

Y& 2 W Techniques for Optimizing Applications:High Performance Computing, Rajat
Garg Fil Ilya Sharapov Z%%, Sun Microsystems BluePrints H i
(http://www.sun.com/blueprints/pubs.html)

10.1

A

PR IFATI (BZ LR AR ERY, 2 AEZ P R 2 Mg his
7o TR SRAMEST (1 DO 3 BT T2/ M0 RE: (Bi&Ad) 2 b, WA
AE Sk 3 PR AT

NIRRT B 2 SR FRFEIT, T REAEZEL Ultra™ 60+ Sun Enterprise™ Server 6500 5§
Sun Enterprise Server 10000 [ 43 3% R4t A R081T . W&, nIIFATHAT TS
BTN TR S, K HAH A E 2 A b P s i e 2 b

N AT LR LB EAIEA libthread FE0KTFah5EM. HATRETR EITK
BT ERFE. CEXRTFHEE, 20 Solaris (ZZFEHFEITH) - )

Sun HiPEARAE H ) A BAE 2 A0 FEES RGE s AT I 2 26 H bR o AE 0 SCREIATHLEI
TRV TAR, LA l52¢ Fortran JEFE/Fo

TEFEMB LR IAIEAT IFAT L LS Aoy 23 BEIK LR PR ) LASE 42 ik 4 1% 23 L k€ (-autopar),
W L g E N RIS e 4 (-explicitpar) R\ RE, @7 LRI G 7550
(-parallel) K%,

i = PEE TR IAT AR 94T (B0 EHARNER. 2L GF
M libthread #£70) ABES X EEIFATAL B IU4G PE R HIRE S S 6




10.1.1

PERE P P (K B A A AR BEAT AT A AL BEOF AR R R AT M . R A& A v 5 ARG A 42
AT CHT RS AR D FFATAESS T RIAILE ), SEBR BISATH T eSS . Si4h,
LRI AAN G L AT AT T E A BOERR AOBrE, e AI7E AT IS AT
KU AF KSR

FaUfEFR (lan, IF #EFRAAI Fortran 95 R 411EvL) FE X Do fEFR4R AT LA Fortran 4w
PERS BT IR T 1L .

£95 REMGRLIN UL r] L% 4. A7 aidth H ST IR AT A0 3R . (HAERZHEOL T, &
T REAFAE BRI, AT R AR (. (-loopinfo MBS LA™ A Bonfi |,
UEHIRLEAE IR AT T OIFAT AL . DB RBEAT AT . O FEORIA AT TR A BN R 2, WL
SRS BRI, TR (BRI RRE IR . (2, RS
LT ORI X IR A & B IR I S5 R

Fortran 95 4% 2518 i SE I OpenMP 2.0 Fortran API 54 R B X IF-1T140. X T164
Py, £95 ISCRFECH ) Sun A1 Cray XU 454 . 7 Fortran 95, C #l C++ ', OpenMP
LB B I T AR AR IE bR, B U BRI 145 2 KUK

H K OpenMP HIVEANME B, & W (OpenMP API /i /775%) » 85 [ OpenMP ¥ i
http://www.openmp.org/.

BHFAESIATHIE A8, S 10-18 TLHEE 10.3.3 1 “Sun KA HIIFATILIES”
FI5E 10-28 TUHIZE 10.3.4 71 “Cray XA HIIHAT40FE L7 .

I ——HH H Ay

WMAITAT DA AL DA A B2 32T, A, e WA e e pms a) CRBO
JE AN R PRSI T N TR DY 2 22— W CRIL# /2 DU A% 2

REAAT . WTRLER] (K Amdahl ¥R < B3 10 G A DN 14 B 7™ 52 A6 78 JFAT 84T
AR LI T B (PR . e R Z A P bt . FSE b, W p RO IFAT
R AL 2 0 SR AT IR 7 20 L, DNDER R I R 2R 100/(100-p) 5 PRIk, fi 2R
1 60% MIREFRAT L LLIFAT 7 sCHEAT 10, W A a4 B 2.5, i fe - A B AN 80k
Ko W T RGN EBEBRES, SR F BRI (T LUk Bl s ) R
L8 TMIANE 40 HEITFARLL, SEhs g b

WA —HE, PRI R R E R W IHAT A IR IAAE B R PP AT I 1) o AR
ANy, MR REIRA NI BOR . BRI AR, AT HAE ] AR 233847 I 18] (K475
Mo Bt BB S E MR O R, RS TR

i) e E A A R R AT IS AT AR P B BT A I B A A FE A A o g ) AR 2
BEINARPA RSSO AR =R IRIOR S AR RN BHOE S . W R IFHAT A
JEAREARIA, W B A R VR REAT W Bt (ORIMT PR REARLL) .
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10.1.2

10.1.3

10.1.3.1

FEFP AT D IR

R RS T AT N TR BT 0 B

L . RIS R PEas BI04, DAAE SR b Bl L3R 1 de f R AT PERE

2. BESCF. AT AR A, e R R AR E S bR R IR

3.0 BN A HRAT A G, SR UKo 3T e S DL R P R S A R

4. JFFTAE. RG24 G VR T AR AT A T PAT SO

5. zil. FEPACPLESAIPLLRE M a7 OO TR, maEai R, fiknne Cig
ANFIATE g2 %, (B SPARALLEL f $OMP_NUM_THREADS WEH 1, &
JLHS 10-6 UUKHE 10.1.5 75 “Lef%07) .

6. Mite {EJLAALBESS AT &M T DU A af R .

7. FEEM . £ RIRG LRI RS H (A B8 AT PERE DI & . Ik RE R 1) e AR
RSO (AT «

8. LU 4 3] 7, FTYEREX IFATAL T AT itk

HCHhs MR ) 85t

IFAEPT AR A AT LA . AEZ AN AR BRES 1 DLIFAT U5 s AT A & 5 BOST
PG T H, BRI AR B O, DLFAT 7 sURAT IR K 2 A Ab BE 288 A 7]
REAHEL T4

225 EHHE OB B RS DL RS H . 2ty Al Sk DL RO T Bl i R 4K

AT Htls B 34

TSR] HE E 08 LSS O PR K B B MO, AR W] DUJRAT A . (HAG AT KR A B T
(=

PATR L33 TR

w BCHPATIEAY S BEORAF A AL B, A A S Bl L .

w EACRTDLMAR RO B, AT A SIX A

KR BATIATII e M AEPROE R IFATALIIR I, i3 (1 A s ATt A ik
S B ARUE . FUZ, AT DA 2 S AU SR B AT AR, P 2 2 I 55 41 o R
AP ERR R NG A

%108 Tk 3



10.1.3.2

10.1.3.3

10.1.3.4

%4

FEAGIA (R — AP BB IR Jn BB AR P A AR 5 2 5N A SCEARO N, sl
o PRI IE T EESRIEA LR RAT . B2

DO I=2,N
A(I) = A(I-1)*B(I)+C(I)
END DO

WARAE b ISP A BIME, D7 REAE A (o AQ-1)) RAEH . 2574
IERIIEE R, 5 T AUETE R, B T+ J7 il 4hAT .

2

LY B A R B TR A M. B0, AR B TC R SR FIE N AR, 7%
FERFAEARIN B HT i A :

DO K = 1,N
SUM = SUM + A(I)*B(I)
END DO

WSR LAIFAT T ABATAZ A IR B AL BE S S AT T IRARM — 28 74k, IR FE R K A
B, #idi SUM . AEZ IER TAE, SNBSS SRR AT —UORM, H
WG AN 2L

G 1 s 2 A LS UL IR 24 BT 35 A L A R 9 EAT AR L

[HEESS s

FERHEAF NEIA RO EALN AR TR 5 B AL R AR AR AR, 227 A AR A K At
Pho Blan, WERAERSIBAL P AFAE R MR, (A1 - ko R T 5y«

DO L = 1,NW
A(ID(L)) = A(L) + B(L)
END DO

fEzsflrf, ID hWEE RGN A TRTRPE . ERATHELT, BRI
ZAH . AEFHATIEOUN, WUFRAME R FrEHIm AL) E CH RGO T
MUY o

4 Fortran ##¥2355 « 20056 F£ 1 B



10.1.4

I B LLSEILIFAT 4L

Sun Studio Z P45 AL S REH OpenMP FFATAEIAAE R FIFAT AL . 4% OpenMP Jf
ITHRHITERE S, W (OpenMP API JI1/'#5#7) « Sun Al Cray XA& HATLIES AL S
N FHFET o

# 10-1 FEAT LTI

£ PR

B3 (D -autopar

A sh M2 i -autopar -reduction

Wit (HE -explicitpar

EFEIEETEN -parallel

B3l ZAfaifn g -parallel -reduction

R IAT IR LEAE A -loopinfo

AT W 1= pL Wl N Ry -vpara

FERR 2 e SR i AR o -stackvar

J5 M Sun KU 1) MP 54 -mp=sun

JAH] Cray KUtk ) MP 54 -mp=cray

% £ LL I OpenMP If474k -openmp

TR T R -

n REHET A AR T, i -autopar 1 -xautopar. A LMEHH—,

m GiiEAS prof/gprof CAFFCEIEIN -p. -xpg M -pg AEESMIATILED
-xopenmp. -xautopar. -xparallel B -xexplicitpar —Effif]. XL
PRRC B L IS AT N SR HE R FE 224 8 AT I T BE ™ A2 To R 45 R B B e s

m -reduction T % -autopar.

m -autopar fUffi -depend FEIRLEAIILAL

m -parallel T -autopar -explicitpar.

m -noautopar. -noexplicitpar. -noreduction N EEIN.

n JRATALIE TR o] AT, (B4 A4/ N E B

n AFERAEATE WX IAT I P AT 2047 .

m -openmp &£ HEMA -stackvar.

m &I -loopinfo. -vpara Ml -mp %45 IHATHIETN -autopar. -explicitpar

Y -parallel Z—45& M.

%108 Tk 5



10.1.5

10.1.6

Sy E

PARALLEL (E{ OMP_NUM_THREADS) FAIGAR &2 i 5o v] I ) e K2R, BB izh
356 A e AR R YRR NS A0 T 0 d KRB LB AT I R AN 1. RS
PARALLEL B{, OMP_NUM_THREADS & ¥ &N Hbr-T- & L nl HI AL 32545

B s A e A B A

demo% setenv PARALLEL 4 C shell

o
demo$ PARALLEL=4 Bourne/Korn shell
demo$ export PARALLEL

FEAGI, K PARALLEL WA 4, W Ll A YLk AT R . R HARHLA
VUSRI IR AR B8, KB LR TR 70 T SRS 21 37 FF) A BR85S o 2 SR ) ] b PR 5 M/ 1 Y
A BB R TUAR S R AL ] — b PEES ListT, IXHETT RE PR IERE .

SunOS™ #1E R4 4 psrinfo(1M) B/ R4 n] HALBEAR 513K «

demo% psrinfo

0 on-line since 03/18/99 15:51:03
1 on-line since 03/18/99 15:51:03
2 on-line since 03/18/99 15:51:03
3 on-line since 03/18/99 15:51:03

K BR/NAFAT1E

IEEPAT IR AT IZFE T IV R R B R Ak, IR AR B 2R R AR B AR 1)
Feo KRG P AEtuhEZS 0], B SRARAE 7R3 8 A 0 (1 2 80 AUTOMATIC %

FHRRIBE KANL S 8 JEF-T5 . Fortran 412t 4l i 245 J5 i A% B FI B4 A A STATIC i3k
TR QANRLERT) o HZ, -stackvar EIFRHBILER A B 2745 S5 B A5
4 (iR EfiliE AUTOMATIC 285 —4f) » #IEIFATHINAE ] -stackvar, KIA'E
SR AT IR P PR EE . TR S TR A BT L
IR, -stackvar 474 . (B0 (Fortran /i /'#55) ¥t -stackvar Mitig. )

6 Fortran #4##2355 « 2005 F 1 B



{fH C shell (csh) B, limit fy24 W /0 EEOR/N, i Haon b7 i &

demo% limit C shell 5H)

cputime unlimited

filesize unlimited

datasize 2097148 kbytes

stacksize 8192 TF7 <- ZFr A
coredumpsize o TFH

descriptors 64

memorysize unlimited

demo% limit stacksize 65536 <- JFEFE K BTy 64Mb
demo% limit stacksize

stacksize 65536 kbytes

XtF Bourne &% Korn shell, AN {44 ulimit:

demo$ ulimit -a Korn Shell ~H)
time (seconds) unlimited
file(blocks) unlimited

data (kbytes) 2097148

stack (kbytes) 8192

coredump (blocks) 0

nofiles (descriptors) 64

vmemory (kbytes) unlimited

demo$ ulimit -s 65536
demo$ ulimit -s
65536

2 B RN F BN 2R HAT B O ZEFARR . AR IR R, (BT e
— . ZeFEH PRIVATE $4LRIAR & O T2 P2 RE ) fEZe FEdk b kAT p il 78
SPARC V9 (UltraSPARC) HI 64 {7 x86 *F-&5 Lik45 K/NA 8 JEF1, HWh 8 JEF1i.
W DL IEAS B STACKSIZE KW E % K/D:

demo% setenv STACKSIZE 8192 <- JGLEFEFEA DB S Mb  C shell
i

demo$ STACKSIZE=8192 Bourne/Korn Shell

demo$ export STACKSIZE

XT R IFAT I Fortran AURS, W HE R ZORF 2 FEA /N BB N LB (ORI HE,
BT R EREATENR AL, AATRERIE DI, Rl i R R EIT R /R R
BRI, RN RN R BUEAT SR, T Fyps 2 B Bl vk

108 T 7




10.2

10.2.1

10.2.2

B3
] -autopar Ml -parallel iEJil, £95 gwifas s B &I LA BHATILH DO 1

Pho SRJFATIXECRINEAT Fede, K HARAI BJ P ATAERT IR AEBELES b o G i S R Bk
BUX— H AR 2 b i

a1

G 1 23 IR E 0 BT 20K DO RIS AT IFAT AL AT S5 o G 1 2 W) e EEA AR, 23
12 R E AT IZAT AN AT AR 70 o SRS R AR S A AE T AR PGS b A4
PR PAT AN (s AT

fltn, XFPUAS CPU FLEAT 1000 JOEACKI FATIEH, RENLRER AT 54T 250 K%
R PP

AEERAE 1 PATIEAR 1 En 250
ALBRRE 2 PATIEAR 251 % 500
REBEES 3 PATIEAR 501 % 750
A PEEE 4 PATIEAR 751 % 1000

FA AT T SARAT O PRI A BE I BEAT FFAT A o G 13458 (R P 2 A 410 246 068 T8
L8 FAT N FE RO HOBAE PRI BEAT IFAT A . WUERANRE S8 i E RN OB L, 9 i
SRS, AT, Ji4h, WURRERE MEREI 2 IR EEOTH, HMiESBAS
XA REATIFATIL

TR i ia B E PR AP BEACR A AT I-AT AL - REPRFA rp (K T4 i 023
JRARSE IRIRACER . AR By 58 T LA AS B 1 Prad 1) S sOFAT AR & oK di 2

M prEALr R

WA )T BE R R, T R DL E e

n HAER DU Y AR

n praE AR R .

w  Afr R RN A AT bR AR i - RYE EQUIVALENCE B{ POINTER &EHJH 5.

8 Fortran ###2355 « 2005 F 1 A



10.2.3

10.2.3.1

R B ) bR

dimension a(10)

real m(100,10), s, u, X, 2z
equivalence ( u, z )
pointer ( px, x )

s = 0.0

m Al a #RHARE: s Z24ibrE. L8 u. x. z M px ZbrERE, HAR i,

5 3 IFAT bR

AN EHAATATAZ SOEARHE AL DO IRt -autopar X -parallel H#hIAT4,
H B AT bR 2 «

n HA 5 Do PR M IEH (W1 TF fE¥ N Fortran 95 $tALiEA) AW LIJFATAE.
m (G BEANEACIR 202773 BEAEAS BEAORE T 16 28 N AT AT SAB kAR 204773 74K

n (P RV ANGE 77 A A SRR IR Z b 5 5 L AT 2l AL

n PRI VAN BEAE 2 UGB AR R AR g A it o SXWR A T 2531 1R

m (EINAR A I A B 20 AT AT

B A

Y 28 T RE S (SR R S AR RN OB AR 5 SR ER V %, Jp
2SR SR FIISUA . T, 0 SR 2 R 2 L B A B o LA
P AR AL, IR

. A -autopar, MikEHEALIEER T A0

parameter (n=1000)
real a(n), b(n), c(n,n)
do i =1, 1000 <--Parallelized
dok =1, n
a(k) = b(k) + 2.0
end do
do j =1, n-1
c(i,j) = a(j+1) + 2.3
end do
end do
end

108 T 9



10.2.3.2

10.2.3.3

10.2.4

FEBIH, NIRRT, IS A PSS EigdT . BURAZIEA XT84l a 1951
B R S B, E DA% 2 A AL I i L T RIAS, AN 2RI LA A3 40

Mo

H 2l FEAT A3 PR 25

EABNIFATHIED T, WHRAAAETHIEN, miEds AT 1710
DO TEMMIRETLE O HATALIN 53— DO THIF N

wmEEH R VEEEH Do fEER

P T REF G IR N 45 FH

I 1/0 TEA)

EIR P I TE 5 2 A8 LA ) 44 b A

IR

EZ &R ZABBIAET, IFATWIRMRE T M AN Z e o 2, AR IFAT
Wi W)= B IFAT A BE R KA BERIEIATT, P O IR SNEIR A 2 ek
FEJE LD TFA I F AN DN R RESE ) TAR . FE A BIFATALIE LT, it Wi sb =
IREMAITAREATORIA AT, RJGAREL [ A HEAT B BB /AT g 3h . — HiREh
MR EAPIFATIE, AT MERLZIFATIRIA P B 35 I A

HATA R AE I B 33474

o B2 e 0 Pl b S PR VT S REFR Oy 27 e 1 TR f) 24 ) 35 A1 2 1) 2 o6 SRR sk
o TSI U SRR HE IR 20 1 A AN BEAE 2 DOEAR ] LR AT s b i A i

il TR ITE I 2 RS

do i =1, 1000
s =8 + v(1i)

end do

t(k) = s

(HOZ, X TR, W RA L B AT AR A E— 3R, 5ARW] AR A AT IFAT 4L -
LA TR A BRI G 5 2 R K LA R 1A TR AT

Hah AT T AN S L R E 1R, BRIERE -autopar 3% -parallel —[HfEE T
-reduction HiFREIETN .,

WA IR A 102 T SRR, W4E5E T -reduct fon
. R S ORI AL

10 Fortran %#24Em + 2005 &£ 1 A



10.2.4.1 TR 2 Ty e
TR T GBS (0 2 R 1

= 10-2 TR 0 24 fr A

HF¥EH Fortran & f]#51R

KA s = s + v(i)

e s = s * v(i)

AR s = s + v(i) * u(i)
e/MA s = amin( s, v(i))
STNIEN s = amax( s, v(i))
kak do i =1, n

b =Db .or. v(i)
end do
kb b = .true.

do i =1, n
b = b .and. v(i)
end do
B TEIH k = 0
do i =1, n
if(v(i) .ne.0) k = k + 1

end do

R A 2 MIN FI MAX R,

10.2.4.2 BB HERG IR AN 2 fay B A
T RO, 5 AR AR AL SR T A S SRR £
ST HAT IG5 76 A R FIES - ATAT IR AR
IR A R 5 B R R SR ARG S o BV A R T A R 4 R AR
BRI A 472, TR A Ay FWER FHERZZ . B, (X*v) %2 Fl X* (Y*2)
TR A1 AR R 208

FE IR, IR ERARERERZ .

108 HTH M



A~ AN, RAT -1 A +1 ZJE1E 100,000 ANBEHLEZ F:

demo% cat t4.f
parameter ( n = 100000 )
double precision d_lcrans, 1b / -1.0 /, s, ub / +1.0 /, v(n)
s = d_lcrans ( v, n, 1b, ub ) ! HEATF-1 FI+1 2/ n 1E6PI#
s = 0.0
do i1 =1, n
s =8 + v(i)
end do
write(*, '(" s =", e21.15)"'") s
end
demo% £95 -04 -autopar -reduction t4.f

g R BB AN A . FRERTAT -1 M +1 21 100,000 ASBEHLELZ
¥,

AR AR EL i

0]
I

0.568582080884714E+02

s = 0.568582080884722E+02

0.568582080884721E+02

BN w [\
n
1]

s = 0.568582080884724E+02

FEXAFLLT, WS FRENUIT BT, 10-14 B8 N2 2 il A2 16 . A3 G TEA
fHE, ZW Sun (il H750) -

10.3

E[ N, AY /—‘

BRI T4

I ND £95 IRMPVEARIGTE S, X4 H ok B RIF R B IFATAL IR DL K B4
M SN

Fortran 95 4% #eI4E 2 Fi¥s OpenMP Fortran APT 7524 T I ATA I . 45 I Infs &,
Z 0. (OpenMP API /177 557)

f95 WAZALS: Sun Al Cray XS HIFFATIRTE S, UMET NI4T &
HIFEF

PP IR S TR AT AR BT 70 BT IR N BRAR I R PP A LU B 3G =2 A TR AT AU

BABHCIFATH
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10.3.1

10.3.1.1

10.3.1.2

7E DO i3 2 fi B HE R M35 2 b0 X L i 0 2 AT 1Tk . -openmp BT 4w
%, Al LLR%] OpenMP Fortran 95 454 £ 4 M H474L 11 DO AR5, o T4%4E Sun
o Cray 84, H -parallel o{ -explicitpar HAT%Hii¥. ) HATILIE S EHERAT,
M@ 28 740 (EONIFATH BRAEFR 2 5 11 1) DO 1. $54 MR 4y i 75 v
TEEFEENR AT AT AR IR, BT . RMEAEAE AT IZAT I & S EUE A U
S5 RS DI BRI, I PRSI AR AT AR A B A AR R A I IR AT AR
fiho

Wik H libthread Hyo'S B O 2 LR, 15 AZE FATAT 40 PR 48 JEAT AL IE I -
i EREANRE AT A O FH 2 BRI P R IR T A AR

Al AT A A

PEIAAE N HIE DL N IS AT 2 O T 4k

m 2 DO ¥, {HAJE DO WHILE fEFFEE Fortran 95 ¥4 i1,

m PEIR P REANIE AR B AR S AN OB T8 1 P ATATT LAk AT 22 A A

n WA SSCR b s, RIS . R B R
PRI E AN BRORIE B AT € U, DR 4 e A2 B S ORI IE A [B1AF

w O TREUGEAC IR IOAR AT R e AN 5| s JEARAT T ik A K 204772 5
fH.

m DO THIARTI LAV HEEL .

VRIS L At =

LA R SO ER 0 A T o 1E RS AR IR T % JH A SR I R
FRAIRER 4 10 F A AT 54X

HEZA T AR AT ISACRI L o ARSI T 3L A O L R TR A A 1
FoAdIEACHT I -

AR B FOATAC MR S g, Wb 20 ORI AN 2l O E A o . G PR AR AT
SC AR B SR sl ) AN

WAL — MBI N KA B e T, JF HME— — R b T o0 — b, Wi
AR R AELAE SR A b AT e DRAF A SE o

T 7 RE R IR H

fadhrh CHOM R AR A I A AR 5 R P 17 R 1 3R AT 6 2 51N B8 4t
P, A ANE R T ERRA AT s MR, BT RS A A U R AT AR
T RE TR SN2, (HIZ LR IMEAT IE 2 S R e U T R E3h

108 T 13



10.3.1.3

T X Al R 8] A 2 B AR R O EL& KRB g e i 1), BT LA B Bh AT A el A & 244
IR X T BRI, iS4 kR PARALLEL DO BY DOALL F54 HUMEFR A ik -
TS, B e PR . BRI EA DL R SRR S BT A T3 CR AR
PR AP AEATAT AR AT R 7 D K T A T

AN TRV e 22 U RIS IR 2 3 B ), 3K ] U5 8 AT TS ) Sy B e A A R (1 5
Yo AEBIREF (I BTAT Ja AR S 420 00y 7 AN AT B XA DL o BRI, P RE
OO IR AERR P AR B B COME— 1SR AR A7, AT U AN AR BT

f£ AUTOMATIC i&H)H A TR R RN -stackvar W IFTREF, Bl
PR AT — P, AT DU R R AR AR O BE R AEAR R I B Bh AR R, {H)E, DATA
TEAP AL B R AR B AT IS, A REAE SEBRIRAE TP BEA TR LR AL

T = R R AR R A AR I R o A ORI MRS B, 2 10-6 1T
M55 10.1.6 45 “Hk. HA/NRIHTAL” .

S AT AR 3
AT A A SRR ARIRAT IR T SR AT . LT AN
WL ER 5T B ST DAL
TR 0 S BRI S, P B 0T A 245 30714 DO
a DO fAFFRASHECLIFAFHII S — DO TR
UM TS . IR PP PO RS, B4, B
(R G BRI A AL TR SR, KA S A2 1 A BJF 177 U7
w VR VB DO fEF
o RERIORIERZREMLN, PR,
i ~vpara Fl -Loopinfo MEFF4ite, WS4 A 15 X F (AR I KBy 20 i
K RIS

FHRIN T G SR B BRI AT )

% 10-3 B IFAT A )

iB] &5 BT EEHS
IR EAEIATIC T 15— IR i i
TEFAFEFFAT ARFAAR N I IR AT IR A 1 i
TPEHITE A R VB R i e
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# 10-3 BAIHATH I ( 4E)

B BT - E
TEIRI0 2R 5| A% 2 52 g4 F 3 2 i
R IR R (1 B A o B O PR 4R 1 o ;e o
TG VO TEE——F i BEAEN), 3P E R i
s REEI

1 SOMP PARALLEL DO

do 900 i = 1, 1000 VTR PR D
do 200 § = 1, 1000 V RKIEITIE, EEE
200 continue
900 continue

s R EIFAT A IR A

program main

1 50MP PARALLEL DO
do 100 i = 1, 200 <- I

call calc (a, x)
100 continue
subroutine calc ( b, y )

SOMP PARALLEL DO

dolm=1, 1000 <- KFH1T1E
1 continue

return

end

FEf, BT IRRA B R LMy 08 AT 1, B A F IR R A AR BOFAT L .

E£10&E FHiTik
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e BEHAEIA

ISomp parallel do
do i =1, 1000 Ve RIFITHE, KU TR

if (a(i) .gt. min threshold ) go to 20
end do
20 continue

WARARCHAT AT A IR ST ek, G ot o A 2 I iR
Al AR PR R AN AR S HAT A 85 AR -

demo% cat vpfn.f
real function fn (n,x,vy,2)
real y(*),x(*),z(*)
s =0.0
!Somp parallel do private(i,s) shared(x,y,z)
do i=1, n
X(l) = s
y(i)*z (1)
enddo
fn=x(10)
return
end
demo% £95 -c -vpara -loopinfo -openmp -04 vpfn.f
"vpfn.f", line 5:Warning:the loop may have parallelization
inhibiting reference
"vpfn.f", line 5:PARALLELIZED, user pragma used

FEE, DRIAPIFATAL, (HAEES T2 i n] REROIRPAE A OB . (HE0E R, PEasIf
ANRETS W T RO

10.3.1.4 A G R /0

FERHIGEOLR, FTRAEIFAT AT AR s AT 1/O:
w R AR AR T ACH (R Pt 2 ARm e 1), X mUOFANE 2
w W] LU ORI AT SAT A 1R 22 4k
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10.3.2

il JEIA 10 R

I SOMP PARALLEL DO PRIVATE (k)

do i =1, 10 v EIFTIE
k =1
call show ( k )

end do

end

subroutine show( j )

write(6,1) j
1 format ('Line number ', i3, '.'")

end
demo% £95 -openmp tl1l3.f
demo% setenv PARALLEL 4
demo% a.out
Line number
Line number 1
Line number
Line number
Line number
Line number
Line number
Line number

Line number

©® 9 W N R o O

Line number

HIEVIR /O, Bl VO WAL A GHAT VO WRE A, K aid s r ik,

OpenMP FfA4THLIE 4

OpenMP & T 2 A M3 T & M HAT A2 A, B ECh Fortran 95, C Al C++ W HIFE
AR UEGR RS R ) 2 . B JE Sun Studio 215 2% 1 1 3% AT 4 R AR A

)3 H OpenMP 184, 15 -openmp L TbR &7 4% 1% . Fortran 95 OpenMP 454 F 2%
PEREM 1soMP fridkrnil, brid/a KRR A MMNET .

1 SOMP PARALLEL F84 AR RFE T H I IFAT X 5. 1 soMP DO $8-4-hriR IFAT X 1k BIEE I
T DO T3, 1T LI IX 4 4 A FE 41 1 $OMP PARALLEL DO 84, 1Z%f54 Wi
XPRLE DO JHFRZ -

OpenMP HIVE iV £ H FAREF I T XA ILZR/H L TERTES, BT EdE
i PR R B 1)

OpenMP 54£4¢ Sun KUMEHE4 K — A B X 5l : OpenMP 5% 27 A=\ B3
By Ak A
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ARG CEFEEAEH Sun M Cray JHATH IR 2 HHALH R T T8 SR D , W
(OpenMP API /)75 7) -

103.3  Sun WA HIFFATILTES

Al -explicitpar B -parallel #EIiZmiEH, #4 (BH -mp=sun &I <5 H
45 Sun WS HHE 4.

10.3.3.1 Sun AT TR 1B
HATHRA AR #5074k, Sun KUES 38447 52 ST F »

CSPAR Directive [ Qualifiers | <- FIaIET
C$PARS& [More Qualifiers] <- A[ELETT

n HAITX ARG,
m FRATLL AN PR IIARIC TS CSPAR. *$PAR HY | $PAR.
IS i T bt s W
. AEIRESITHIE 6 5%
n FAHRASATHIE 6 HIHERS .
n BRAEFRRET -e W, /SR 72 5L BT .
m X T Fortran 95 H A& =05 -
s FRICHT RV IS .
n ME—IRGIHPRIC S | $PAR,
n BRERF R BEHRES (W) - R 478 EHAT.
n ATHMNEANREFHES .
LR R ek e = 1 = e R 5

Sun K& HIFFATHRA A

e 1B1E

TASKCOMMON ¥4 COMMON e [ 45 £ 75 W )l 2 5 5
DOALL AT —E

DOSERIAL AIEATAL T — 18R
DOSERIAL* ANHATI N —1EH £

18 Fortran %#24Em + 2005 &£ 1 A



10.3.3.2

10.3.3.3

Sun MU IFEATHE A7

C$PAR TASKCOMMON ALPHA FE Gy A
COMMON /ALPHA/BZ,BY (100)

C$PAR DOALL TENERF
C$PAR DOSERIAL

C$PAR DOALL SHARED(I,K,X,V), PRIVATE(A)
BT 15T P =177

C$PAR DOALL

C$PAR& SHARED(I,K,X,V)

C$PAR& PRIVATE (A)

TASKCOMMON 354>

TASKCOMMON 5444 4= Jii COMMON B [f) 48 & 75 W by 28 FE 2 A4 3 Federdh 75 0 (R 44
AW NERRNEHES, HAELENTESRN. RfA4d4% COMMON HA g7 i
A TASKCOMMON .

B2 IR -
CS$SPAR TASKCOMMON common_block name
2 WA AU BRAE iy 44 PR 1K) 77 COMMON 72 J5

LIRS Y -explicitpar B -parallel #ATHIFINA G FNEZAWIES, IF
BRIk H FL ) COMMON B,

TASKCOMMON i 7 W [¥) 4% & 7F T DOALL ¥ UL A DOALL 7F ¥R P i H (1) 45 F
WA AL T A &, BAEEHSRES B COMMON HEIA, Frbl—NEEE
ANHIE e HA R R BT WA EPATRE T BATE 1), U5 i) AR R W ah e A
'l COMMON g,

TASKCOMMON Hrf (F AR B A REAEE] DOALL & i3, i, PRIVATE. SHARED.
READONLY %%,

FERACAHAE g e s onrf, R SRR WA 55 A BRI, W SR IZ B A1 5 1%

L E . H -xcommonchk=yes fr&gmEFE) 7, 1T LG HAT S AL —8 g
TR A s NATERR 7 TF AR (8] S S AT IR Ay, B e & PRI RE .

DOALL 54

DOALL F54-1% K4 iF 28 4 BhE H G ) —> DO A i ATAU0S CAnsR ] -parallel
-explicitpar EUHHMTHIE) -

108 T 19



E = AR 2 AR A S SO AT IR AT .

il PRI AT A

demo% cat t4.f

C$SPAR DOALL
do i1 =1, n

a(i) = b(i) * c(1i)
end do
dok =1, m

x(k) = x(k) * z(k,k)
end do

demo% £95 -explicitpar t4.f

2 /Y

10.3.3.4 DOALL [ %Ef~F
Sun MH DOALL #8411 HiAs B Al 2 il 1 (0. F 3t JLHAT T M 4h.

* 10-4 DOALL [l 527
PR EFF s ik
PRIVATE AAEIEAR A S A ] DOALL PRIVATE (ul,u2,..)
SHARED EEA LA T v, v2e DOALL SHARED (v/,v2,..)
MAXCPUS ELMH n A CPU () DOALL MAXCPUS (n)
READONLY J°EF DOALL &R 46 i i 41) A5 DOALL READONLY (vI,v2,..)
STOREBACK {RAEAS B vI 55—k DO #48{f ~ DOALL STOREBACK (vI,v2,..)
SAVELAST RAEFAT T B 5 —7k DO ¥ DOALL SAVELAST

HAE
REDUCTION WS v v2 Sk LA R DOALL REDUCTION (v/,v2,..)
SCHEDTYPE B R B £, DOALL SCHEDTYPE (f)
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PRIVATE (varlist)

PRIVATE (varlist) [R5EFFTEE S L varlist T BT br 2 F S 4 #6 5¢ DOALL ¥R L
Mo B AR BT LAYE G R X3RN, DoALL MR HIAF R FEI & 318
BABAN—ANEIA . DOALL fEH 5 (ERAESTEL AR 1 IHAb T f5Em
B I FF A AN eV ) . (B L35 10-13 TTAUEE 10.3.1.1 5“4 R4 ).
LHAFEE") .,

Bl RERA a FEIEIA 1 oL AT

C$PAR DOALL PRIVATE (a)
do i =1, n
a(l)

a(j-1) + b(3) * c(3)

SHARED (varlist)

SHARED(varlist) P& fF45 € 514 vartist "I PTA bR B FIELLLA T DOALL i B4 B 4y 3
(170 i Anbr = A8 TT AR 2 L2 i o IRk i AU W] LLAE DOALL R T A ik A
Vilil. DOALL {5l (EAEELEIL R ) 1A T b i A EU 3 75 & L AH
JSE PR 44 A1 FH AR ) o

Bl AR EIL AR

CSPAR DOALL SHARED(y)
doi =1, n
a(i) =y
end do

B, A2y CHERE IR 1 PRSI A

READONLY (varlist)

READONLY (varlist) BREFFTEEFNZR varlist P I FTA b A BT DOALL 53R K
B, Ruihn m A e e hn m UL R R AT S, 7E DOALL T RATAT AR 1

NOWE I, K bR AL 4R € I READONLY, K i 4 PR a4 tH AN 75 22 4 DOALL ¥R
BEA LR FRAY FH % b A0 1 R A 1 SR R AR
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il FRE R A

x = 3
C$SPAR DOALL SHARED (x) , READONLY (x)
do i =1, n
b(i) = x + 1
end do

fE BB, x oA, (HG R a8 ] DU AE 1 PR AR TS A #A
DB EOX—SE g, O E O €4 READONLY

STOREBACK (varlist)

STOREBACK i 4% i B AU AL ({2 F DOALL AR P ATV o V155 HH O 7T DAAEA
ML AT o Bt i, [P b e AL ) di i — AR A AUE AE DOALL M 2 J /2
CIB/N:0P

Bl REIA R 51 A AR E A A4

CSPAR DOALL PRIVATE (x), STOREBACK(x,1i)
doi =1, n
X = ...
end do
i

fE ER7sflrf, At x A4 AR AR, MK SRR AR 1 A L. fadh e
JE 1 AHAE ned, W0 x B0 HAE R G — UGB ARSI BAT AR AT i

STOREBACK fF7E L&y fEm) fil, N5[EHE.

STOREBACK F1E HBL7E B S IFAT IR A i & 5 — WIEAC L, R I AR /0 88T
STOREBACK A% 1 m #5041 {H 1) [A] — %A

Al PEEARTFT BATHUART) STOREBACK A8 Hi:

CSPAR DOALL PRIVATE (x), STOREBACK (x)
do i =1, n
if (...) then
X = ...
end 1if
end do
print *,x

Fortran 43#235F - 2005 & 1 B



fE Bk lrh, FTEN ) STOREBACK AL HE x HIMH 5 1 JAIN B AT RRCAS T 4T BNt 4L
A REAA . R ATATHEI T, A2 1 G — AL (5 1 =n ) JFh x
17 STOREBACK ¥RAF AL BE 88 5 B & 1 x dJis OB EL A AL AR AT W] REAN A2 [A]— S Ak BE
To i IE AR 2N K LU A U T T

SAVELAST

SAVELAST MR E 8 E T E & s ER1404134°8 DOALL /&3] STOREBACK AL,

~l: ¥R SAVELAST:

C$SPAR DOALL PRIVATE(x,y), SAVELAST
doi =1, n

X =
y:
end do
=1
= X
=Y

EFIF, AhE x. v Al 1 & STOREBACK 45,

REDUCTION (varlist)

REDUCTION(varlist) BR & FF 48 2 513 varlist H T AT A2 534 DOALL A 24 AR 1
297w (CBREAD) I E AT AR AE & AN A BEES B8, JF HI A8 v LN
AT HAT H

LY R4S B A 2 A7 AL R 4 1 2% 0 4 DOALL i 3 A BIFAT A R4S, K HAE W A
¥R AL

Bl FRE L TR A R

C$SPAR DOALL REDUCTION (x)
do i =1, n
X =X + a(i)
end do

fE ER7R B, AR x A CRAD AfRARE; 1 MR A (RAD AT,

%108 T 23



SCHEDTYPE (¢)

SCHEDTYPE (1) @M HAEIRA ¢« K% DoALL 1.

% 10-5 DOALL SCHEDTYPE [R 2445
AE R B1E
STATIC XA DO JEIEH ## &5 /2. (X% Sun XUk DOALL MIBLA R . )

BT ARG — B B BT T iR
il X F 1000 YOEARRT 4 AN REERE, NGRS RS M 250 AR
ARIEA B,

SELF [ (chunksize) ] %7 Do fEMAEH £ 7 i5/% .
FFALRFREEINEIRAG — NS chunksize YGEARTIP, IEAR LA & IT 43
A, HEAAHEIAENR. ERIATEER S — A R,
o IR R chunksize, miFRSSIEFE— A,
il T 1000 YWE H chunksize g 4, ANEFEEIRSIRE 4 WIEAR,
BB 5 T kAR

FACTORING [ (m)]1 X7 DO fEINMEFH A7 74 7 1/
FREE R n WIERBE k MR, S¥ITE SRS Bk A H—4H
kAN, BARAE 2k RIER; FoAER k AN, BN
n/(4k) YL, WILEHE. FEH chunksize b T & iB AR BUS UL 2k 1T
FJ;?CTORING SEENAN, ARG LR S WA S 3R — A
B,
o BOHGUNGANLTRNT m KIER
o AT RESSTRE — AU
o WRRIEME m, giFRSAERE M.
B 5T 1000 R%EAS. FACTORING(3) Fl 4 NELFE, 4 B4 4 I,
FAHAELE 125 WGEAR, 3 4B H 4 AN, AMRES 62 Yas; =
ALEAT 4 AN, AEUEE 31 OB, RIS,

GSS [ (m)] XA Do EINME 75720 2
TGN n WIEREA kALR, N
o g ik PORT RS S — AR
. j%iﬁﬂé%i%ﬁ?’x%&ﬁ,%u k TS AR, KK B B H S BT %

'ﬁo

Gss 23N, FrUARBECRIERIE ARG — 0 TL B Ty v 2688
o BOBUAGALRNT m KIER,
o IRJETTRES TR — AU,
o WKL m, giiERSSERAME.
Bl KT 1000 YL, css(10) BLK 4 ANERFE, 4% 250 BRI BELS
HANERRE, B 187 UOEARA TR AR, BT 140 YUEAR
IR =R, A2
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10.3.3.5

10.3.3.6

ZPWETF

BROEFF AT LA L2 Ok, HAT SRR . AERGERF AP R, gidds S B S H A,
I Hoax e B FRGE AT 2 2 o

Rfl: =47 Sun RS HI3E4 (&, MAXCPUS. SHARED #l PRIVATE MEEMFH M) :

C$PAR DOALL MAXCPUS (4), READONLY(S), PRIVATE (A,B,X), MAXCPUS (2)
C$PAR DOALL SHARED (B,X,Y), PRIVATE(Y,Z)
C$PAR DOALL READONLY (T)

il 5 R AT RS I AT TR

C$PAR DOALL MAXCPUS (2), PRIVATE(A,Y,Z), SHARED (B, X) , READONLY (S, T)

DOSERIAL 54
DOSERIAL 18425 MR @R IA ) H-AT4 . ZIES T T B0 H 5 I —AMEIR.
N HEBR—AMIEIR, AN H BT AT AL

doi =1, n
CSPAR DOSERIAL
do j =1, n
dok =1, n

end do
end do
end do

fEBI, ] -parallel EATHPENS, HiiEds At J MHAATIAT, H 1 JHFFEL
k PRI F RESBOFTL.

DOSERIAL* 354
DOSERIAL* R4 22 MR MR E N FATIL - 1%354 10 H T B HE H 5 1 MEIARE .
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il HERREEAMEIMKE, AN AT IR

do i1 =1, n
CSPAR DOSERIAL¥*
do j =1, n
do k = 1,

end do
end do
end do

FEGIT, 2] -parallel SATH RIS, SiedsAxS § M k JEAHEATIHATAL, (H 1 1
T e BT

10.3.3.7 DOSERIAL* Y5 DOALL [f]f#) B /EH
WIS Ky [ —E A [ I8N 48 % DOSERIAL* Fil DOALL, N&J5—/ MLk,

e [RISHR %2 DOSERIAL* fl DOALL:

C$PAR DOSERIAL*
do i = 1, 1000
C$SPAR DOALL
do j = 1, 1000

end do
end do

BT, 1 ARSI, B 5 RSO

J14h, DOSERIAL* 4 [ AN S Y KB J5 (A i )5 S0 IR HIRTE
PITAE IR 7] R B s R
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10.3.3.8

~l: DOSERIAL* ALY 2 4 A T FE 1438

program caller
common /block/a(10,10)
CSPAR DOSERIAL*
do i =1, 10
call callee (1)
end do
end

subroutine callee (k)
common /block/a(10,10)
do § =1, 10

a(j,k) =3 +k
end do
return
end

5 ko, BigEENIKFEITE callee MM, DOSERIAL* HIEMT i THHF,
MAGEHT § 163,

Sun UG FE-4 AR A5 1 FH S0 )

XF Sun XA (CSPAR) 1Y S 3 NAR 4, G F a0 1] 45 RILI A7 5 o b A A A 3K 2 1 Bk
TG w] DA S FUURSR E R 9 I 5 1T bR el 4L i @ . (R T Cray K
I iMICs f34, PRI LK T AL BEAA A DOALL 4 v i aUA W] h JL s uli e
e

G 1 s W LT e R

w RTINS AR R R R A AT A RS SR AT A, OF KR
A R AT

w KT RS TS 25 ] 2RSSR B 0 3R AT R S 4 10 A7 2R sy vl
Moo AR IEEE AR (R VT AT R 2

UERAG IR P AFAEIRAC AR, WIPAT i R  F BRI 45 2R . A PR IR DA &=

KB G PR AT REAT N RERGAE G 1IN AN 2R G DU R i, (HE AR ZE LA

WAL
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s T A A R 1

equivalence (a(l),y)
C$SPAR DOALL
doi =1, n
y = 1
a(i) =y
end do

fEflF, TR y N T a(1), WA y AL, a(:) KILE, Ritah
Blop o SHATEIMTII 1 AN, X SPHUR TR R LR XML AR K
HAETIZ T

A LLfiH CSPAR DOALL PRIVATE (y) KM E IR,

1034 Cray AU IMFTHAR S

TS Cray KAS I FEATI0IES, WA -mp=cray JATH 1%
[FIFFH Sun F Cray $84 4 i FIVR G FEF R0 = AR 1.

Sun 5 Cray f&4 MW FEZEX I E: BAEfE € AUTOSCOPE, &M Cray W& ZEK 47 1
HIFFA s I 19 42 2C1F /174755 #% 3 SHARED B(# & PRIVATE.

TR Cray RAE$54 1HEE.

IMICS DOALL
IMICS& SHARED( vI, v2, ..)
IMICS$& PRIVATE( ul, u2, .. )

. A EHTHE 1

10.3.4.1 Cray 54 iE7L

FATHR A H— ANk /5STH . BT RAS Sun KUSH R KEE 2 L (S 1LEH
10-18 TTMES 10.3.3 17 “Sun KA IFATILIBS ), BRT LA R 5 H:

m FRiCH CMICS. *MICS By i1MICS, {H £95 H & HA] 1MICS,

n (RIS R A HIE SHARED B PRIVATE FRE .

28 Fortran 4##235R + 2005 F 1 A



10.3.4.2

Cray 845 Sun X% AL

Cray 5% 5 Sun XigtELE

DOALL AT 1 B 5 445 B R i 4
TASKCOMMON ] Sun XK
DOSERIAL [ Sun KU
DOSERIAL* A Sun XUt

P Sy

DOALL R & £F

X Cray M%) DOALL, PRIVATE FRERF &L TN L2H DO fEIA A B AE 5 1)
PR K& S, JFH Do MRS M AURL LTI FRELE T HM Cray K
1% BRE 75 o

% 10-6 DOALL fREFRF (Cray KAE)

PR By
SHARED( VI, v2,..)  fEiEARIAIILEA & vi. v2 2%

PRIVATE( X/, X2, ...)  A{EERMILERR x1. x2 FHNGA LA G A XL R EH

hill3

N

AUTOSCOPE Kl PRIVATE { SHARED PR 52 75 5 2 PR 5 4 FH 48 1 e A FH ek AR
FECER AR T BT FH S 00 ok B s 1 FH 3o

SAVELAST {RAFAEIR R T AT /728 i — K DO IEARIE .

MAXCPUS( 1) B2 n AN

AUTOSCOPE A a7 1F /11 1y

$8 5 AUTOSCOPE ¥ 51 5 4n PR a3 M1 H T~ %1 ISR 2 R 0 =08 17 FH R 2 8 PRIVATE
Y, SHARED 4% 5 B 3020 i A FH 3k

tT SHARED Aol Hdl, RFAMEZ TNHESLIN K.

m AR THA R R,

n HAES TR RT RELRT .

n BEIHALTEEE.

X+ PRIVATE AF i B30 4l, Tif— Dz K.

n BEIHALCEER.
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JUE N, AUTOSCOPE Jf-3E i BE7E 4 126 I i 8 A8 F BB BOVE . 4% B A2 1 7
IR Bl o o Ath T B e LU gn PR 25 Jo iR 10 7 A /E 8. Bl PRIVATE fl SHARED
PR s 77 B I e AR A I B e a1 .

Cray NI 1/E R E 7T

T Cray KU HI4584, DOALL #&§4 foVFfd I AN M B SE 475, #ldn, 1MICSs
CHUNKSIZE (100). #& 10-7 f&/R T Cray X% DOALL $i5 4 1 % B & 177

* 107 DOALL Cray ¥
PR E 7 W=
GUIDED P K= R WE Al i) 3 [ be AV

KR E 7 IR e KRR gD D TR, [N R T2 s
G T BRI 64,
GUIDED %541 Sun MK GSS (64) -

SINGLE [ AT AR —A40EAR.  SINGLE 1AM I B4 T Sun
AHE ] SELF (1) o
CHUNKSIZE ( n ) RN LR FR A E n AR

n u‘é%ﬁﬁ‘ﬁ“ﬂinﬁfﬁ SRS I ETE AR, o AN B H R
CHUNKSIZE (n) 24T Sun K& SELF ( )

s T 100 RIEACLL M, CHUNKSIZE (4), ARG
4 kAR

NUMCHUNKS ( m ) WMEAELE n IS, WSS n/m POER S BLA RN TR . T hE
SR AN
m jﬁ””’iilifﬁ BARASRAEERE, m U,
NUMCHUNKS (m) 27T Sun XA&H SELF (n/m), HH n A EIER
WAL

W
an

Rl T 100 YRIEACLL M NUMCHUNKS (4) , TR R4
25 YaEAR.

BRI CUAE Cray WK DOALL #7448 e AT SIS ) J& Sun KUK
STATIC, ‘EVWHSEMN Cray MR,
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10.4

F b A

FATHAE ] 2 AN IR AL

% 10-8 EA Y3 BTN R

MEEE

Thae

OMP_NUM THREADS 7/ PARALLEL

IFAT X SRPAAT I L 75 A FH (W 4 i 4 - NUM_THREADS
#Jok OMP SET NUM THREADS () Al LAZE i %4k F2
o RREIETHGEE 1o o IEIEH SRS
FeA, WE PARALLEL Ml # IS OMP_NUM_THRE
ADS FRIEAS (M RO AR ] o H G S I 9 AN PR I35 AR S 40
WEAANFEIIE, BT RS RE— A RE .

/~ffl: setenv OMP NUM THREADS 16

SUNW_MP_WARN

1 OpenMP IE17 I FE R H W& H . % &4 TRUE
I, BATHES Y stderr KHELHEE:; WHEN
FALSE MZEF% 5 A, §49 /& FALSE,

N

setenv SUNW MP WARN TRUE

SUNW MP THR IDLE

P BIPAT RE T 1) AT 40 (0 BN 5 B R 7 £ R A1 45 &%
HORAS . TR N SPIN. SLEEP ns B(# SLEE
P nms. RN SLEEP - LR FEAE 58 IATAT 55 Jm ik AR
MARZS, ERAEHIE TSR M1k,
A ZH) SLEEP 1E 58 AT 4 Ja BB 26 72 B TR IR
Jk#. SLEEP. SLEEP (0). SLEEP (0s) Ml SLEEP
(oms) HEAM
IR

setenv SUNW MP THR IDLE SLEEP (50ms)

SUNW_MP_ PROCBIND

SUNW_MP_PROCBIND 34 & ] H{ T-# OpenMP f2)7
M LWP  CREBEEERR) 4RE SIARBEAS . AR T LUE i Ak B
FRYEE KB IRIERE, R WAL 2 A LWP 4558 B R )
AbFRZE, MK FECMERE N B

STACKSIZE

WEGANERERE DN o (ELAT- 50 507 . Bl R kk
K/IME 32 fi7 SPARC V8 H1 x86 ‘& Lk 4 Jk74, 1
64 £ SPARC V9 Hil x86 “F-& 24 8 Jk#75,

)JJI/"J:

setenv STACKSIZE 8192

JELFEFE N E Ty 8 IEF 4

TIE S A 10-6 TLI A5 10.1.677 “ k. BR R/NFIIFATAL” .

(OpenMP API /1 /7717 ) A KT A& T 215 .

E£10&E FHiTik
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10.5

10.5.1

32

I TR 7

Fortran JifC#4:
real x / 1.0 /, v / 0.0 /
print *, x/y
end
character string*5, out*20
double precision value
external exception_ handler

i = ieee handler('set', 'all', exception handler)
string = 'le310'

print *, 'Input string ', string, ' becomes:', value
print *, 'Value of 1e300 * 1lel0 is:', 1e300 * 1lelO

i = ieee flags('clear', 'exception',6 'all', out)

end

integer function exception handler (sig, code, sigcontext)
integer sig, code, sigcontext (5)

print *, '*** TEEE exception raised!'

return

end

ST it :
*x*% TEEE exception raised!

Input string 1e310 becomes:Infinity
Value of 1e300 * 1el0 is: LK
FEE: N4 IEEE ¥F B CE

Z . ieee handler (3M):

TR s B, BEERER. R
BAEHL

IEEE 125K sun SCHLE

CEE SRR hitig.

TR CIFAT AR P 5 2 28U AR . RO S he il T AR B 55 1 T3 75

VRTINS 220 BR
A7 T DL P T 2 A B A
. KHHAT L.

LUK 20 3%
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o KRHIFHATHEI—M -03 5K -04 REIEAT S BAHAME AR AT AL T, BiEfs
P TR A AR

o BB BRI FTITIRAT AR AT 4 1% — KB PARALLEL
BHA L, BT

QR B R, AT DU 1) R TS 2 e R m g R
w M -c#ATHIE, HAME ARG R,
n fiH] -autopar INH I A) AT B8 W9 B 2% IE AR REAT AN ZBEAT I IFAT 40
KM -reduction.
WRIEEAH -reduction I, KFNLf Al Gess HIFISF AR 2. 2%
WA XL TUEAT
{fH DOSERIAL 5 EFHAE B AMEFA K B 3171k
1 fsplito

WERFEFP A VEZ IR, "I £splic(l) B e AR S SRS AEAE AN
AMEH -parallel [WIEHL NmIERLESHE, HAEH £95 858 .o XMk, IR
BEE PR IRE -parallel.

PAT BRSO IR R

%I B B ) 4 2 AR R 1k
i -loopinfo.

BB LR IR IE AR BEAT IFAT A TR IR AR AT IFAT AL
A FH O 740

U — DAPAT AT EAE KO IR lpr £ iz IR U A BT LA IEAE AT
IFATHITEA N . BRI AT M -loopinfo AAMPLEIRI IEAEREAT IFAT
.

ez B H BT R SR IEAIK 4528
i 2 AR T .

¥ C$PAR DOALL 7AW MBI —X IEAE T HAT IR o H -explicitpar if
T, RIGHATIEIAES . (] -1loopinfo BHMLIFIN EEAT AT . #
Tk VPR VO BRI INE] C AT IR

A% R BRI 2 3 A R 45 R IR 1k

R WARHNFEE —explicitpar (& fi -autopar) , ik AZH -explicitpar
i -depend AT 1. %5 H -parallel TS —FER, 244k, Hpig
{1 -autopar.

BAR K [JIBAT G
# DO I=1,N B} DO I=N,1,-1. WIHRLRAR, 3R IIAFLE LS A .

%108 T 33



w EARAEEIA R

H
DO I=1,N

CALL SNUBBER(I)
ENDDO

it
DO I1=1,N

I=I1
CALL SNUBBER(I)

ENDDO

1052  ffiH dbx FRIFATCHT

LM IHATORIMEA] abx, i N 7 AN S S R
e 25 S PR R A A B SE B B 11 R
FEJSAGBIRE A, REB 1 BIFE ) 1 T i A4
HI - g AEAS I FFAT A 20 3 1 19 7
AT R I A -g 9 5 5 8UE I s da B R
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il TR AR LUERE W LUIFAT U5 U dlox:

Bt 10
demo% cat loop.f
CS$SPAR DOALL
DO 1 = 1,10
WRITE(O0,*) 'Iteration ', i
END DO
END
TS e DI I B2 T BIRE N 1 1
demo% cat loopl.f
CS$SPAR DOALL
DO 1 = 1,10
k=1
CALL loop body ( k )
END DO
END

demo% cat loop2.f

SUBROUTINE loop body ( k )

WRITE(O,*) 'Iteration ', k

RETURN

END
SHIFTT LT VT & 05 (AT R i e o
demo% £95 -03 -c -explicitpar loopl.f
AT 5 TR AAAHTHIT
demo% £95 -c¢ -g loop2.f
GBI G B ALK a.out
demo% £95 loopl.o loop2.o0 -explicitpar
7% dbx FIETT a.out, FFAITHIETOIFE A EA BT A
demo% dbx a.out FAZNAFFE dbx
(dbx) stop in loop body
(2) stop in loop body
(dbx) run
Running:a.out
(process id 28163)
dbx TEBTEALFE I
tel (le1l) FILFESXMF “loop2.f” %/ 2 4T loop body H
"loop2.£f"
2 write(0,*) 'Iteration ', k

AL k AT
(dbx) print k
k=1 Bf 1 LISFAE A] g2 Rl & P
(dbx)

E£10&E FHiTik
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10.6

36

BEFT 1)

EAREE ESiT AN

Techniques for Optimizing Applications:High Performance Computing, Rajat Garg Fl
Ilya Sharapov 4%, Sun Microsystems Press Blueprint, 2001,

High Performance Computing, Kevin Dowd Fll Charles Severance %%, O'Reilly and
Associates, 1998 55 2 Jit.

Parallel Programming in OpenMP, Rohit Chandra %§%i%, Morgan Kaufmann
Publishers, 2001,

Parallel Programming, Barry Wilkinson %%, Prentice Hall, 1999.
(OpenMP Fortran 95/C/C++ API JI1 /151 )
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FNE

C-Fortran % 1

AFLIR Fortran 5 C [ EEAEYET A B, AAMGER T Sun Studio Fortran 95 F1 C
Y B as IR 2 T DL

B 11-29 TR 11.9 %% “Fortran 2000 5 C [ H #AF M fii #1518 T Fortran 2000 A7k
15 MR C gRE it (AR UETT LIAE E PR Fortran FRifE M sk
http://www.j3-fortran.org 33, ) Fortran 95 428 SEHL T A FTid ) ix 4
WATE R, 32 {7 x86 ALFEES¥ A5 32 fif SPARC AbFEASE5IA . % T 64 fi7 x86 Fl 64 K
SPARC AbHEZRABJE ML, BIAMKIZE, x86 REUAE X REAL*16 fil COMPLEX*32 #(#i
KA, fBATNE SPARC LIAE R,

11.1

A )

RZ ¥ C-Fortran 4% L #L L FFA T HI A J5 1«

B MR TR 32 S
e T e

Hes | AR (5 M A

SALH G

RS, KE. NEEAE R FRI% O
B LA 33 1 40 P 5

H U C-Fortran 2 B WG Er:

n ARG KL
m COEIASFR stdio
m SCOERURE



11.1.1 PRI S T FE 2

BGH—IRAE C Al Fortran "FAT A AR (5 3Co ARG ARG DU H I SRR 2L
m (ECH, A TRFHERE: (HE, void FERIBIRREUAIRIFI.
m 7 Fortran 1, pRELS AR NRIFIE, (H 7 HIRE - BAEL LR [FHE .

24 Fortran HIFEJHH C BEU:

n MR C REURE—ME, 2 M Fortran H0R SLAE 4 B BCR A .

n MR C RECNIREME, W ILAE A T HIRE R

2 C KA Fortran TR :

m WURBAR M Fortran TR &N FEL 2N C PR ILE g — AR [R5 A B 2 A
[ R B

n WERBHFAK Fortran FREFRE—A FAF, W C PHEAEA—ANREAl int (5
Fortran INTEGER*4 F%) B void HMRAECK A . Wi Fortran THIFE (A

RE] (BB, GRIEMES RETURN & A)H IRENED , SRE—/ME. WHE RETURN
EA)R A IR, 7 SUBROUTINE iBMH AN TA B IRIA, MEIR[AZE,

2 Fortran ##%2355 « 2005 F 1 B



11.1.2

Wl I e AT

R 11-2 B 45 T Fortran 95 (L5 C AHEL) K S ¥ 2ol /NN R 55 o IR BEAR Y

SN T B THE A8 Bt A/ (K 2 PEIE T 15 RCLL 300

m C H#EKA int. long int M long 7F 32 MBS F2EM (4 27 . {HE 64

MIRE T, ¥ -xarch=v9 ¥ -xarch=amde4 EWNIATHIFN, long FIEEHY
Jy 8 T, XA LP64 Bl .

1F 64 7 SPARC %~ H 4T E -xarch=v9 EIHIITH4 1%, REAL*16 Fl
COMPLEX*32 % 16 FHiili R X155,

PR 4/8 BN FRRKFEAG K 8 £77, HIE COMMON Htiiz 4 AU A%t 5%,
COMMON H [t KB X750 4 F45. BT R -xarch=v9 &I IAT I 40T,
4/8/16 T4 16 F- N} F5 .

REAL (KIND=16) « REAL*16. COMPLEX (KIND=16) . COMPLEX*32 {{i&H]-J- SPARC
B RN L5 0 0 38 e B AT

ANBEFAEARIR B . TR S .

T UAEH M S $VAL (arg) , E(EH SN Fortran 95 BilFE(L#4T C HilFE. &
Wl Fortran #IFEHA —ANEX 80O, 8 OHH varue BHEFI T IS4, n]
PUZE K S5 C 4%i845 Fortran 95,

BUH TR AR S A LR A F-— 7 U 5%, 3 A2 3 -aligncommon T
WIS o 01T/ 722870 S TLrh B 2P o Bl 3 0. Bl S, RURG R SE3. Bs B
Ha A @, JEEARAIRE R H) A,

TERZHNGOT , AEEE 70 2 (i R 20 0 DL B SR 55 1 77 26 5%, QUAD 4%
RS ST VUREAR &, SPARC V8 Fll VO & 2 [a] %) 55 75 ZANA] o
EEFE L, H BINDC) JEMHE XK VAX GRS RBI AR C 40
LA MR BT 7577

%11 Z C-Fortran##0 3



= 111 s KN ERFE— (L) W 5 A& (£95 I ce)
Fortran 95 i35 C HuRER K popis
BYTE x char x 1 1
CHARACTER x unsigned char x ; 1 1
CHARACTER (LEN=n) x unsigned char x[n] ; n 1
COMPLEX X struct {float r,i;} x; 8 4
COMPLEX (KIND=4) x struct {float r,i;} x; 8 4
COMPLEX (KIND=8) x struct {double dr,di;} x; 16 4/8
COMPLEX (KIND=16) x (SPARC) struct {long double, dr,di;} 32 4/8/16
X;
DOUBLE COMPLEX x struct {double dr, di;} x; 16 4/8
DOUBLE PRECISION x double x ; 8 4
REAL x float x ; 4 4
REAL (KIND=4) x float x ; 4
REAL (KIND=8) x double x ; 8 4/8
REAL (KIND=16) x (SPARC) long double x ; 16 4/8/16
INTEGER x int x ; 4 4
INTEGER (KIND=1) x signed char x ; 1 4
INTEGER (KIND=2) x short x ; 2 4
INTEGER (KIND=4) x int x ; 4 4
INTEGER (KIND=8) x long long int x; 8 4
LOGICAL x int x ; 4 4
LOGICAL (KIND=1l) x signed char x ; 1 4
LOGICAL (KIND=2) x short x ; 2 4
LOGICAL (KIND=4) x int x ; 4 4
LOGICAL (KIND=8) x long long int x; 8 4

4 Fortran ##¥2355 « 20056 F£ 1 B



11.1.3

KNG R
C 1 Fortran 7 0/ S 0 TRIR TARAAHIZ 63

n C XA R/NE - KNG REE.,
m Fortran 7EGE IGO0 T 2B KNS .

£o5 WAL TRF AHIUNE R AMING . BT SRR, C AT
KB TSNS B

XK ANE R, A7 PR AR5 5

w 7 C PR, A C REBH NG,

m ] -U MG ¥ Fortran F2Jv, 1%IEI04x 0 AN G 1 A U8 B R 8L/ RSP A ARIILATK /
NG

PR PTRARYC T St F A TEIN R

%11 Z C-Fortran##O 5



11.1.4

BIRES )R I

Fortran 4 A A £ A T80 SURIHRLT 1 B0 TFF 4R RIS I F 1% ).
BB C PRSI, 094 Bk ) 52 10 44 B AR . JL T Fortran
BRI AR AT AT PRI, DA 5 TR TOIRAA [0 5.

RET RIS, =R T

a5 CRRMOT, R KRR I TR H %4 B

a {El BIND (C) R ¥ W1 WIS BB HUR C 3 AL

a /] £95 ~ext_names MM R T FRILANBATIEIT.

SUREAE ] _Ea g s S b i) —Ffs

AR EIER T LM BIND (C) @b ki FRIZk, BIND(C) 7 HIM Fortran i
HE C AMRER L, AR C 15 RS HOR ) Fortran #IFE. Fortran Zmis#s fEALFEAPN T 44
PRI AIB I X2k, BIND (C) Al IS X — 5 HREAS TR 4. 00 vk

=]
E

FUNCTION ABC
EXTERNAL XYZ
BIND(C) ABC, XYZ

PEAE I AR E XYz AN C AL, 1 HILHRE Fortran i JFEFFHI ABC AT A C B
HoM . WwRAEH BIND (C), C RREUATT BAE A R iB N Rk

6 Fortran #4##2355 « 2005 F 1 B



11.1.5

11.1.6

1%5 | 1 B EAL 1 25

Fortran 218 % 4% 51 &5 2 8. A, WRARRHERE svaL O PG —1N2
WM BIRE S A S %S 5

FrYE Fortran 95 {83t VALUE J@1:F1 INTERFACE HRIL (18555, HS 008 20 1L
“HAHAERBEERSE

C W iS5 MRAESHGTIN S S8 (), C SMRHZS I HkiES
o C RRILGI BN T4 .

ZHUY

B35 th 28024k, Fortran 1 C 35 LU R A% 386 2 K. B0 T AREADS P47 L 2 4
Fortran §IfE#R o i — NS H, HBHRE 7T R K. XSS HHE C 1 long
int &, fZEETILE.

SRR -

n SEASHAN I R sk O

n HEANTRSEMNK long int (B KSR NIEIME SRR 2By R
Ji)

INIE

Fortran X &3 F & : ZNE C RADEER:
CHARACTER*7 S char s[7];

INTEGER B(3) int b[3];

CALL SAM( S, B(2) ) sam_( s, &bI[1], 7L )

%11 Z C-Fortran##0 7



11.1.7

11.1.7.1

11.1.7.2

BH 2R 5 /007

Fortran 55 C MIEZHZR 5 FF A E

ARG

C H4Li 2L 0 JHR, 1fy Fortran KZHEAE LA 1 JT4G. A MR TR S IAR B VE .

m W BB TR, ATLMEH Fortran $4A BE . JLIY, Fortran JGE B(2) i T C G
# bl1l.

m A LA E Fortran 3040 B UL B(0) JT44, WK Fin:

INTEGER B(0:2)

IXFE, Fortran JGE B (1) %M T C JLHE bl1].

AN

Fortran 41145 L )F 4. A(3,2)

A(1,1) A(2,1) A(3,1) A(1,2) A(2,2) A(3,2)

C B ¥AT A7k AL3] [2]

Afo0] [0] AfO0][1] Af[1]([0] A[1][1] A[2][0] A[2][1]

T EBEAAAFAEATAT R R (HX T 2 4e 8020, N R N ARE AT A 51 A A W] 2
ey HBUANALE ) - AT RE T AR T

Blhn, 75 C PRATH A HFEERAE, M S/E Fortran "oERAR Filsy, XFEMATRES A
R Il fg AR Sy 5y 8 5 R I ORE, AR5 A% B RE h 30T A7 7k 4
E, LAESAE C F Fortran P8 HAT 80 #AE 1O TS L o

8 Fortran ###2355 « 2005 F 1 A



11.1.8

11.1.9

VAR SFF R stdio

Fortran /O MIE R /&0 IK)Z SunOS #H/E RGN TC S, &AL B A
7. Fortran 384T N AR GE e AW A e, Bt LUK 2 # Fortran T2 1580 ZER SCAF AT

YW C BRFHAT —HWN 10 (5% stdio) MITHIfE. HYZ Fortran /O B
WA FHARUE 1O, &R X AT EAE RS /O . FRIIE TIiXE VO RS 1) 5L

.
= 1-2 Fortran 5 C Z[8]ff] /O ELER
Fortran B3¢ KRR /O iS4 U EIR
SHHFTF MBI HEATH NBHH. ARSI S kA
FIF, B MBI S0 5T
open(2)
=]k 3 O RALER K Ih R, HAT R &R
x4k BRI S
iyie] NER = 05e BV, WRYESCHR R, R SR
BV HERATTL R EEVR; HEETL
2 5 Y FE NG 13 E
et it FATR TR
A 0-2147483647 & |u) ]/ #uhik =5 (6] FR g5/ B 0-1023 J8) 250
TR IREE
E14

FES ] £95 fiv Bk
BEHEHZ IEAfI Y Fortran M1 C JE, WEH] £95 & BEHERLF .

demo% cc -c someCroutine.c

demo$%
demo%
4.0 4.5
8.0 9.0
demo%

£95 theF95routine.f someCroutine.o
a.out

— WL

$£ 11 E C-Fortran &0
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11.2 Fortran ] is 40 B F4

A £95 i EREFAERE A SN WM E ) £90_init DhAIIRMLHITE. FEHHIX
S5 R e AN BEATAEAT A I Do B RE o G0 198 45 24 10 PO U D RE 15 4% 388 25 R e 1) 2 SO 3
Bio XS PR AR, ATRIE C MR AU B CpiRe, DMEAEREF A
B2 i MEAT B 5E SO AR .

X0 A ) R ) — B n] B8 ] 3& 2 [ B AL Fortran F2/7 I 1] setlocale. T
setlocale ft libe VL& 7 sUBERRINAVEAE M, P AR BLBh & T U T 1ibe
(¥] Fortran /74 REHEAT FH Frfb.

PErp init GIRRAGUEACHS 2R

void £90_init (int *argc ptr, char ***argv ptr, Char ***envp ptr) {}

£90_init H £95 FRF WA . SEHPE R EN arge. argv Hil envp HIHLhE.
——

113 &=y LS 224

#f Fortran BIFE S C A2 (AL 1B B B b e T v 2 ¥ s ifEId. S+ C RS,
Fortran I F2 8% & B0 F st A% & — AT S EY e Ron 0 FE R T - ME—dR ik ) &
Fortran 34544 52 F R 30 E J9 50 CHARACTER*n iR ()3 [AIE AT A B 11 75 =X .

10 Fortran %#24Em + 2005 &£ 1 A



11.3.1 (IR AT E it

KT TR AR 2K A (4F COMPLEX A CHARACTER H) , ¥ C L (A LB S5
FeAg k2 XAk .

#* 11-3

A3 i H K04

Fortran i C

C iAH Fortran

integer

real r

i

external CSim

i = 100

call CSim(i,r)

void csim (int *i, float *r)

{

*r =

*ii

int 1=100;
float r;

extern void fsim (int *i, float *r);

fsim_ (&1,

&Y) ;

subroutine FSim(i,r)

integer i
real r

r = 1
return
end

ENE

C-Fortran ##0

11



11.3.2

11.3.3

COMPLEX ¥i#

$ Fortran COMPLEX K4fi A1 Ay 41 Bt A it 40y FLAT PR 1 9 Foft XOKS P2 2 8 11 C
4k

= 114 {535 COMPLEX $ie 2k

Fortran iffi C C iAH Fortran

complex w struct cpx {float r, i;};
double complex z struct cpx di;

external CCmplx struct cpx *w = &dl1;

call CCmplx(w,z) struct dpx {double r, 1i;};

struct dpx d2;
————————————————————————————— struct dpx *z = &d2;

- fecmplx ( w, z );
struct cpx {float r, i;};
struct dpx {double r,i;}; || oo __
void ccmplx ( subroutine FCmplx( w, z )
struct cpx *w, complex w
struct dpx *z) double complex z
{ w = (32., .007)
w -> 1 = 32.; z = (66.67, 94.1)
w -> 1 = .007; return
Z -> Y = 66.67; end
z -> 1 = 94.1;

}

1E 64 (RSN H -xarch=v9 #4740, COMPLEX 1B & 7E 2 /7 2e iR [l ff .

SRR

T RAT AR, FEURIRAHE C 15 Fortran BURIAMG T . Rid, WIERDL T
i

o B C PRI R .

w Fortran WX NS IR P AT PR RN SHAL TS DM INS . L2
ey MR, S THAEALEN C KB, CXERAASLBLmE. D #
SR K ES B P 2 X S8 )5

12  Fortran %#24Em + 2005 £ 1 A



NIRRT A TS Fortran P XL C WA

% 115 {%3%; CHARACTER

Fortran i :

FMey C AR

CHARACTER*7 S
INTEGER B(3)

CALL CSTRNG( S, B(2) )

char s[7];
int b[3];

cstrng (s, &b[1], 7L );

UERAEAC P PIRE P AN SR, AT L2 AN 1 2 5. (H 21, Fortran A5z A

UL C WA P APOR AL AT R . %

AEEF R R A N o

FAEA R S AT AR R R — R e Bl i ahithl, Bl i A K

R A TR KL .

11.3.4 —EE A
1 C T THRLL 0 TFEG
1L —YE ]

#* 11-6

Fortran i§f C

C iAH Fortran

integer i, Sum
integer a(9)
external FixVec

call FixVec ( a, Sum )

void fixvec (

int v[9], int *sum )

{
int 1i;
*sum = O;
for (i = 0; i <= 8; 1i++ )
*sum = *sum + vI[i];
}

extern void vecref
( int[], int * );

int i, sum;
int v[9] =

vecref ( v, &sum );

subroutine VecRef( v, total)
integer i, total, v(9)
total = 0
do i=1,9
total = total + v (i)
end do

% 11 E C-Fortran3iZO 13
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11.3.5 4

C 5 Fortran |7 1751 #

= 17 3 — g

Fortran i§f C C i#H Fortran

REAL Q(10,20) extern void

gref ( int[] [10], int *);

Q(3,5) = 1.0 ..

CALL FIXQ(Q) int m([20] [10] = ;
int sum;

- gref ( m, &sum );

void fixg ( float al20] [10] )

1

al[5] [3] = al5]I[3] + 1.; SUBROUTINE OQREF (A, TOTAL)
INTEGER A(10,20), TOTAL

} DO I = 1,10

DO J = 1,20
TOTAL = TOTAL + A(I,J)
END DO
END DO
Fortran 43#235F - 2005 & 1 B



2K

BN TG H /221, En LK C A1 Fortran 95 JRARAUL LA UL HIFE. (£95

B2 A48 ) STRUCTURE 841, )

% 11-8 {Li84548 FORTRAN 77 STRUCTURE 3%

Fortran calls C

C calls Fortran

STRUCTURE /POINT/
REAL X, Y, Z
END STRUCTURE
RECORD /POINT/ BASE
EXTERNAL FLIP

CALL FLIP( BASE )

struct point {
float x,vy,z;

void flip ( struct point *v )

{

float t;
t = v -> X;
vV -> X =V ->Y;

v -> Yy = t;

Vv o-> z = -2.*(v -> z);

struct point {
float x,v,z;

void fflip ( struct point *);

struct point d;
struct point *ptx = &d;

fflip (ptx);

SUBROUTINE FFLIP (P)

STRUCTURE /POINT/
REAL X,Y,Z

END STRUCTURE

RECORD /POINT/ P

REAL T

T = P.X

P.X = P.Y
P.Y = T

P.Z = -2.%P.Z

THERE, EPTAF5 L Fortran 77 (VAX) 4if15 C Sk (Xt 55 5 UG LA . (HAE, ~F

(= 1D B S Wi S T S

% 11 E C-Fortran3ZO 15



= 119 {£3% Fortran 95 JRA-Z5HY

Fortran 95 i C C iAH Fortran 95
TYPE point struct point {
SEQUENCE float x,v,z;
REAL ::X, y, Z }i
END TYPE point extern void fflip (
TYPE (point) base struct point *) ;

EXTERNAL flip
c. struct point d;
CALL flip( base) struct point *ptx = &d;

————————————————————————————— fflip (ptx);

struct point { | o _______
float x,vy,z; -

}; SUBROUTINE FFLIP( P )
void flip ( struct point *v ) TYPE POINT
{ SEQUENCE
float t; REAL ::X, Y, Z
t = v -> x; END TYPE POINT
vV -> X =V -> V; TYPE (POINT) P
v -> Yy = t; REAL ::T
V o-> z2 = -2.%(v -> z); T = P%X
} P$X = P%Y
P%Y = T
P%Z = -2.*P%Z

R, Fortran 95 Bifi SR IRAN 5 S rl 47 SEQUENCE ¥, LA (45 28 REF 7k
S

A6 b, BUE PP R B A TS O i35 (4 71 o X5 x86 °F
& b C i 5y ARV, HJ2 AT SPARC V8 #1 V9 “F-& | C &5k Ifxt 5 7
Ko A -aligncommon I n] BT SO (R 7 41 28 AL ot 55 5 5K, BAULHE C &544. A H]
-aligncommon=8 VLfit SPARC V8 C %5i#J, -aligncommon=16 ULfg SPARC V9 C 4
o

W SEQUENCE Ealm HIIRAZEA S SPARC V8 Fl VO & L[ C Sikxt 557
RAME, HE x86 P& ERIRIFEH RAE o X B 55 A B G 13 128 0 11y 250 2%

16  Fortran %#24Em + 2005 &£ 1 A



11.3.7

faEr

t ¥ Fortran FIfE$4 5| AL 1E S5, Bl ¥ FORTRAN 77 (Cray) $REME A T4 TR

sy C HiIFe.

#*z 1110

{£3# FORTRAN 77 (Cray) POINTER

Fortran calls C

C calls Fortran

REAL X
POINTER (P2X, X)
EXTERNAL PASS
P2X = MALLOC (4)
X = 0.

CALL PASS (P2X)

void pass_ (p)
float **p;

**p = 100.1;

extern void fpass ( float** );
float *p2x;
fpass_(&p2x) ;

SUBROUTINE FPASS (P2X)
REAL X

POINTER (P2X, X)

X = 0.

% 11 & C-Fortran $##0
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C 484t Fortran 95 Arad s, (B HAHRHANE

Fortran 95 A#r=E18%TAM C

Fortran 95 PIFZ:
INTERFACE

SUBROUTINE PASS (P)
REAL, POINTER ::P
END SUBROUTINE

END INTERFACE

REAL, POINTER ::P2X
ALLOCATE (P2X)

P2X = 0

CALL PASS (P2X)
PRINT*, P2X

END

C HIFE:
void pass_(p);
float **p;

{

**p = 100.1;

Cray 55 Fortran 95 $R41 0] EE X jl )& Cray fRE M H IR EE 2 Cmum. £F2 LT
X, 7] Fortran 95 484t Halbn it B br. 534, #RA C IR FZE L INTE
RFACE R,

Fortran 43#235F - 2005 & 1 B



Bt Fortran 95 F 1L b 45 B4 BN AU 41 B, 7522405 58 () INTERFACE 8, W1 FHIIiR:

Fortran 95 PIFE:
INTERFACE

SUBROUTINE S (P)

integer P(*)

END SUBROUTINE S
END INTERFACE
integer, target::A(0:9)
integer, pointer ::P(:)
P => A(0:9:2) !! pointer selects every other element of A
call S(P)

C routine:

void s_(int pl[])

{
/* BEPRRITER */
pl2] = 444;

FEE, T C HIFE S A Fortran 95 BilRE, B LAANBEAEHE 1 B bR I SOSUMEGE TR AR
(integer P(:)). WIR C GIRETLRE A SERR RN, AU HAE S Hifk g C

ZEE

PRHXBEER,  C 15 Fortran [0 FArgi AR,  C FALLL AR 0 T4

% 11 E C-Fortran 0
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114 fffem B 25

M C WK, Fortran 95 FEFNAENZSHHEH vaLue B, FFH N M Fortran 95
FU T C BIFEEfE—4 INTERFACE 1,

% 11-11 7£ C 5 Fortran 95 2 [A)#& 6 A A HE L R

Fortran 95 i C C iAHA Fortran 95
PROGRAM callc #include <stdlib.h>
INTERFACE int main(int ac, char *av][])
INTEGER FUNCTION crtn (I) {
BIND(C) crtn to_fortran (12);

INTEGER, VALUE, INTENT (IN) }
:: I

END FUNCTION crtn
END INTERFACE

M = 20 SUBROUTINE to_ fortran(i)
MM = crtn (M) INTEGER, VALUE ::i
WRITE (*,*) M, MM PRINT *, i

END PROGRAM END

int crtn(int x)

{
int vy;
printf ("$d input \n", x);
y = X + 1;
printf ("$d returning \n",y);
return (y) ;

Results:

20 input

21 returning
20 21

20 Fortran #2358 + 2005 %F 1 A



TR, W RS DA R Bt 2B AU A SE B 2 H ORI C IR, MR D b
| $PRAGMA IGNORE_TKR I, LAl 14 e dE S br S8Rt 40 [a) SR UEAT R AL, Fp
FAELL VLR o

Xt FAL4E Fortran 77, $%{H R FHACE T i gdz T A, HHREGE4UHH C BIFEY Fortran
77 WIREAT . Tk RIiE C BIFE T Fortran 77 IR IFH AL S5 Bl . 7k
2Kt U 4 5 | AR 33

LKA Fortran 77 BilFEL 4T C IR, WA AEFRHE Fortran %L $VAL (arg) 1E 4
M =25

FELL R 7n I, Fortran 77 BRE#EE AL x, %51 H4L# yo. C HIRERINIGIN T x Ay,
EHA y RAET S

Fortran calls C

Fortran PIfE:

REAL x, vy
x = 1.
y = 0.

PRINT *, X,y

CALL value( %VAL(x), vy)
PRINT *, X,y

END

C routine:

void value ( float x, float *y)

{
printf ("$f, %f\n",x,*y);
X =X + 1.;
*y = *y + 1.;
printf ("$f, %f\n",x,*y);
}

i FEHIETT 7 UL F it 4 R
1.00000 O. K H Fortran /{9 x fil'y
1.000000, 0.000000 KAHC Hix fly
2.000000, 1.000000 KA C HFHx Fly
1.00000 1.00000 K/ Fortran HI#x fily

#® 11 E C-Fortran #0021



11.5 IR [BE )R AL

JZ[A] BYTE. INTEGER. REAL. LOGICAL. DOUBLE PRECISION &} REAL*16 27!

{H 1Y) Fortran B IRPISEARAY) C REEEMT (BE 11-D) .

TAT L PR IR

[EMELAF £ PN BN S5, SO PR B IR BB AF AL — DN S 5

11.5.1 1R [F] f] B s 2 Y

TR A —4 REAL B{ float {ii. BYTE. INTEGER. LOGICAL. DOUBLE PRECISION

F1 REAL*16 {428 J7 2040 -

% 1112 i& 5] REAL 8% Float {E 1) B8

Fortran calls C

C calls Fortran

real ADDl1, R, S
external ADD1

R = 8.0

S = ADD1( R )

float addl_ ( pf )
float *pf;
{

float £ ;

f =

f++;

*pf;

return ( £ );

float r, s;

extern float faddl () ;
8.0;

faddl ( &r );

r =

real function faddl (p)
real p
faddl =

return

p + 1.0

end

22 Fortran 42358 + 2005 £ 1 A



COMPLEX $i#e i) B #/E S WL AE SPARC V9 32 71 64 {7 Szl 2 (645 FiAS 7]

11.5.2 1% [A] COMPLEX ##
11.5.2.1 32 MG

32 i34 FiR Al COMPLEX B, DOUBLE COMPLEX [{] Fortran B30 T BAT 15 1)
P AE IR [FIAE (4 BN 55— 23101 C B3 Fortran BQEU AR 1) C BB — ke 0 R

Fortran 4§

C &H

COMPLEX FUNCTION CF (al, a2, ..., an)

ct  (return, al, a2, ..., an)

struct { float r, i; } *return

* 1113

iR 8] COMPLEX #4# ) 2 % (SPARC V8)

Fortran i§f C

C iAH Fortran

COMPLEX U, V, RETCPX
EXTERNAL RETCPX

U= ( 7.0, -8.0)
RETCPX (U)

<
1]

struct complex { float r, i;

void retcpx ( temp, w )

struct complex *temp, *w;
temp->r = w->r + 1.0;
temp->i = w->1 + 1.0;
return;

struct complex { float r, i;
} i
struct complex cl, c2;
struct complex *u=&cl, *v=&C2;
extern retfpx ();
7.0;
-8.0;

retfpx ( v, u );

u -> r =

u -> 1 =

COMPLEX FUNCTION RETFPX (Z)
COMPLEX Z

RETFPX = Z + (1.0, 1.0)
RETURN

END

% 11 E C-Fortran3iZO 23



11.5.2.2 SPARC V9 &

1F 64 fi¥RIE T H -xarch=v9 T4 i%EN, COMPLEX {H /& /ETF M 2r A7 on iR B 1)«
COMPLEX fl DOUBLE COMPLEX {F $f0 fl $£f1 ', COMPLEX*32 {F $f0. $fl. %f2
Fos£3 Ho T vo, RAIFEEENIF RGN C RECE IR 25728 IR R %
gt WRR LT 4 DNIXFE T2 R PAT L IUEAE . Fortran UL HTE V9 T & L
AN C BB W R

Fortran &% C

COMPLEX FUNCTION CF(al, a2, .., an) |struct {float r,i;} cf (al, a2 .. an)

24  Fortran 42358 + 2005 £ 1 A



* 11414 IR[9 COMPLEX %# ) 86 % (SPARC V9)

Fortran i§f C

COMPLEX U, V, RETCPX
EXTERNAL RETCPX

U= (7.0, -8.0)

V = RETCPX (U)

struct complex {float r, i; };

struct complex retcpx (struct complex *w )

{
struct complex temp;
temp.r = w->r + 1.0;
temp.ii = w->1 + 1.0;
return (temp) ;

}

C iAH Fortran

struct complex { float r, i; };

struct complex cl, c2;

struct complex *u=&cl;

extern struct complex retfpx (struct complex *)
u ->r = 7.0;

u -> 1 = -8.0;

retfpx ( u );

COMPLEX FUNCTION RETFPX(Z)
COMPLEX Z

RETFPX = Z + (1.0, 1.0)
RETURN

END

% 11 & C-Fortran $##0



11.5.3 iz || CHARACTER #H
AEJINTE C 5 Fortran FIFEZ WAL 6T . 2, RAFAFHEN Fortran MM T
HATAMEIeS — 280 (st P /7 88D 19 C %L, Fortran bR %5 S HAT N )
C BRI F
Fortran & C EH
CHARACTER*n FUNCTION C(al, .., void c_  (result, length, al, ..., an)
an) char result[ 1;
long length;
PAR ol :
% 1115 R[] CHARACTER 1) R 4L
Fortran i C C i§HA Fortran
CHARACTER STRING*16, CSTR*9 void fstr ( char *, long,
STRING = ' ' char *, int *, long );
STRING = 11237 // char sbf[9] "123456789";
CSTR('*',9) char *p2rslt = sbf;
int rslt len = sizeof (sbf);
“““““““““““““““ char ch = '*’;
- int n = 4;
void cstr_ ( char *p2rslt, int ch len = sizeof (ch);
long rslt_len,
char *p2arg, /* make n copies of ch in sbf
int *p2n, */
long arg len ) fstr ( p2rslt, rslt len,
{ /* return n copies of arg */ &ch, &n, ch len );
int count, i;
char *cp; || mmemmmmmm e
count = *p2n; -
cp = p2rslt; FUNCTION FSTR( C, N)
for (i=0; i<count; i++) CHARACTER FSTR*(*), C
*Ccp++ = *p2arg ; FSTR = '!
} DO I = 1,N
} FSTR(I:I) = C
END DO
FSTR(N+1:N+1) = CHAR(O)
END
26 Fortran 41245 « 2005 £ 1 A



FEAGI, C KB C HIRLAHESIR CFRFSEIKED KRR
SH RIS R PR AR KR ED M AN mS8. W, A C HiRAm
Fortran BilfEr, & 2R XA — DR T Fortran 745 H1 8 A LU FAF 845

R =H o

11.6

A L
W hr5 1) COMMON
" LLFE C HEH 2R struct KAEHL Fortran b5 5 ) COMMON.,

% 1116 ML AR ) COMMON

Fortran COMMON 7 % C “COMMON” EX

COMMON /BLOCK/ ALPHA,NUM extern struct block

float alpha;
int num;
}i

extern struct block block ;

main ()

{

block .alpha = 32

<

block .num += 1;

}

HE, CUIFREAL I AME 4 U L R RIZe 45 WA REH Fortran 270 BT B 42 . o)
THER, "HETEMHH C 184 #pragma pack K3k15 5 Fortran A A AN .

£95 B SR AP HEIE 52 2 4 P FAT N TS . BRI A b I s 1)
H AR S5 IR A Bl g Rt 5%, T (EYn %% Fortran HIFEH ] -aligncommon=16.

% 11 E C-Fortran 30O 27



11.7

1F Fortran 5 C 2 [A]FL=1/0

AHEAF IR A Fortran /O 5 C VO ([IFA C Fil Fortran FIFEH A H /O W) o felif 2
EAHAAT Fortran 1/O 8L £250AT C VO, TUASKE DI [ AR 11 o

Fortran I/0 JI2 K4 B AE C bxvfE VO FEZ FSEBLK . Fortran R/ 1 (14— AT H #1048
B RBEIbRIE /O CAE45H#) . 5T stdin. stdout Hl stderr Wi, AFFEEX5IH
T EE R, BT AT DL T 3L S,

W Fortran FREF M C K$AT VO, Fortran VO FELINAETE T B Sh I HEATHI464k, LA
{E¥ 0. 5 F1 6 B HiERS stderr. stdin Fl stdout. ZEXTFTIT SRR LT
AT 1/O, C PECL % [ Fortran 1/0 A5 .

WIeAE: BMEERTFAE C b, tNiZA £95 Hitk.

11.8

AL IR (A

Fortran 77 AR FIMLHI O il i, Witk % vl Bat:, AN A E. 4 C hEE
S8 B L], BT L R A ey C IR A EoA AS R [9]f¥) Fortran 151 848 (1114
. Fortran 95 $#:3Z Fortran 77 MIAZ R B, (HANEAE H & .
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PAUR 5233 1] RETURN 5 A i k30U int fH. XHOBUT HAASEEL, ks

% 1117 AR IR A

C A Fortran ETRA
int altret_ ( int * ); demo% cc -c tst.c
main () demo% £95 -o alt alt.f tst.o
{ alt.f:
int k, m ; altret:
k =0; demo% alt
1 2

m = altret ( &k ) ;
printf ( "%d %d\n", k, m);
} C PIFERCFII 8 [T 2 K
_____________________________ Fortran PIFE, B EHITT
- RETURN 2 i%#]/.
SUBROUTINE ALTRET( I, *, *)
INTEGER I
I =1+ 1
IF(I .EQ.0) RETURN 1
IF(I .GT.0) RETURN 2
RETURN
END

11.9

Fortran 2000 5 C 1) B #4E:

Fortran 2000 #a#EHZE (A M http://www.j3-fortran.org 3f4+) A M Fortran 95
TP EIH C WSS LI R4 R B2 4t T —Morik. ik, & AT —
e X Fortran T F&JP o4 R AR S 1 7%, Nmal LA C b REd g1 e,

WA B, SRAJXLEDAESCIL Fortran 95 5 C FE/F M HARAENE, AT #ORTT S AR UEK T
& 1) 1y ] B AR

Fortran 2000 JJRAFRASEA T BIND B, JF HIEft T 1s0_c_BINDING W7EMILR.

I SEA R T LU 1] Fortran 25 0 30 L6 2 5 0] B EAE N SOG4 8 /. R4
i FE . FEAN{E B L Fortran 2000 FrERERSE 15 #47

% 11 E C-Fortran 3O 29
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4]

o= |
5
1$0MP, 17
1 SOMP PARALLEL, 17

A

ACCESS="'STREAM', 8

asa, Fortran fTENA R, 2

ASCII 4%
BRI I K54, 3

ASSUME % 467K , 8

©HE,S

B
-Bdynamic. -Bstatic i, 13
BIND, 29
FRAKLE 13
TREFRERE 2
(T 'EE
M -X1istT FIRMAZ XA, 10
TR RIS 5
BERR 2
i
ARHIEEAL , 5
REWH, H-ukif, 12
RAFH, Frf, -x1list,2
CAFHMERE, E, -xXlist, 2

HMNLE,S
LRI 13,28
GmiEas , i), xv
PR ARERE 11
AT SMAIR, -xX1ist, 2
PR
w8
bR%, RAEFA, -x1ist,2
Frite
—EE 1
FRUESCAF
Hix, 3
W, 3
N3
A FEIE 6
W, s
AT, 1-36
SR 3
CALL, 73, 13
W, 32
ES, 8
WA &, 31
P, 8
B HAR, 2
REEH , 10
B LR, 7
-stackvar &I, 6
s fcmit | 3
5
FrAE, 13



HA Cray f82 HOfE AR &, 28

OpenMP
TR BE | 24
AR E (Cray), 30
YRR, 13
ik 8 2%
WL, 14
HA)HATIL , 10
itk | 10
TR, 6
fREHRKAN, 6
84 ,12,13
LSRR 13
H3,8,9
EHEIN

{fiff] -ftrap=mode {3, 3

AKE
FRIEHE 3
A
AR, K, -x1list, 1

Ciard A3, KA, -xX1ist, 2

C

-C kL, 12

CH% .6

C$PAR Sun RAUE4E4 | 18
catch FPE, 15

CHUNKSIZE {54 BREFF , 30

CMIC$ Cray Mi&R4, 28
C — Fortran #% 1

FAEA SR | 21, 22,27

L% 170, 9
WHZHEHT 7
= 1/0, 28
P4, 6,10

PR TRIREAI L , 2
A )8, 1

X KNE S5
BRI HE A, 3
BARG],8

S

SIHSME2 LB, C-Fortran #2171, 7
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MEREFIERE, = HNERE,

i, 1 - 14
P FRLH,1-8
make, 1
SCCS, 5

PP R AT T 1
A ERS 1
wghik , 10
aliby AL i
T, 8
REL
WH,3
et 3
TERVN
FRUER R
PRI L3
WHE
A -x1list 251k, 9
FERE A
A -x1istE %)%, 9

D
-dalign %0, 5
date, VMS, 16
dbx "] FPE catch, 15
debug

B R, 3
-dn. -dy %W, 13
DOALL 54, 19

FREST , 20
DOSERIAL 54,25
DOSERIAL* 14,25
K5, HMNBHHK,S
FTE)

asa,?2
HLT

TOEHHIG, 3
SMHRBLT, -x1ist, 11
R

s ot | 4
W, FFATIRER | 24,30

i



Pk, 1-14
Ahr, EHESRM E—3,1
YriEayiE Il , 12
SR, SR
dbx, 13
B | 12

AN, fERANSEM 51

AHEF,3
HAHMRGIA , 12
-X1list,3
RIS 12
S, 14
P
s s fkid s, 7
AL, 9
AEFATHAEA 13
PHE, H -Xlistc &I, 9
A, ZEPE, 9
B, ¥, 3
B iy i
[RBR A A, 12
WrE, 8
57
PEHIFEAS, -x1ist, 1
B2 R,  Fortran 95 XJ C, 4
BAEFAI A 3
LU, S E T

E
ZikH 10, 7

F
£90_init, 10

FACTORING, 54 MR EST , 24
-fast I, 2

-fns, M T, 4
FORM="'BINARY', 7

Forte JF & N DiTEBEHT 4% | 1
Fortran

hEERy JE , 2

AT, 2

B, 15
Fortran 2000

W10, 8

55 C I H AR, 29
-fsimple ¥, 5
-ftrap=mode T , 3
R, PERESHT 4
AR EL, 16
IrHTIERE 1
FRIBHE ,1-19

JJi5Z ) IEEE i85

ek, 16

IEEE, 2

T, 16

S, 2

HEFIL, 16

G
-G I, 14
GETARG FEHIFE, 1,5
GETENV JEHIFE , 1,5
Gss, a4 e, 24
GUIDED 4 [RESRF , 30
YNPASS
{5 ASLE 19
W, -xX1ist, 11
IREFPY | 2
5 /0, C-Fortran %11, 28

WL, R,
AT, 2
H
help
w7, 6

4%, Fortran %f C, 5
A, K, -Xlist, 2
KA, B, -x1ist,2



AMETBIRE, ff, -X1ist,2
Ly HIREAL 2

ot

/N
14 [ make, 3

et L3
LD_LIBRARY_PATH, 5
OMP_NUM_THREADS, 6
PARALLEL, 6
STACKSIZE, 7

HTIH4T1, 31
FRBGFRIT , 5
A5 $SUN PROFDATA, 4
MR, 1
T P P A 2 3
R T T AR | 3

J
IEEE A

754 bk, 2

RN, 17

Wik i, 4, 16

e,

T Ab 4

FO AR, 12

S, 2

SR ALEL 4

DR IR A 4R EL 17
ieee flags,4,5,6
ieee_functions,5
ieee_handler,5, 10
ieee_retrospective,3
ieee values,5

IBEE (TR 71T FMEE 2

INTERVAL 5 | 18
ISO_C_BINDING, 29
TN FRTAT |, 2
Az -k

B | 4
HAAE ST, 12
WEALAL,  dbx, 13
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LGBIRIEEDD

FIAf A E | 13

1 -unroll, 5
EeAm

)8, A, -xXlist, 1
FERER,  dbx, 13
B, 31

K
nRIERE |16
A BRI 15
TWLFE 31
FE,1-16
dynamic
R, 7
B, 11
w4, 14
BT, 12
5L BRI, 12
HE, %
TNz, 2
7
fg , 8
BIFEHET , 11
WA , 8
7t SPARC V9 |, 13
P I R | 11
nEFSE, 15
BE¥: 2
Sun PEREFE , 3,9

RGP
LD LIBRARY PATH,S

Az, 4
AT, 7

Fifi Sun WorkShop Fortran $21it | 15

—MmE 1

ek, 9
PSRRI A, -X1ist, |
PR —at, -x1ist, 1
YIRAIEE 2



L
-1x T, 6
-Ldir JEI0 , 7
1ibF77,15
1ibM77, 15
KA lint IESBIREAS EY, -X1ist, |
T4
EHAEEHA (-B, -4),13
g
R0 L 4
V&4 C M Fortran, 9
2
fReidsualds, 13
IRYRILT (-B, -d), 13
Hepraz , 7
R, 4
-1x, -Ldir, 6
B
i -x1ist MAZX G, 11
BEIZ Wi 4R 5 94T, -X1ist, 1
-X1listL, 10
it 1/0, 8
BT, 1

M

make, 1
#,3
JEAHN 4
makefile, 1
i, 3
makefile, |
MANPATH M HiAF e | i, xvi
MAXCPUS, FRABRES 20,29
AT
help, 6
HEMMEE, 6
fEHIBITINSEL, 5
H ¥z
fa et , 6

N
nonstandard arithmetic(),5
NUMCHUNKS $i§4 WE ST, 30
WHBSCHT 10
WA

ik, 3

)
OMP_NUM_THREADS, 31
OMP_NUM_THREADS M3 Ht , 6
OpenMP 47k, 17
TFIFZ I (OpenMP API /i F#55)
H -x1istMp 7454, 10

=)
PARALLEL IREiAS | 6

PATH M EEAF &, WE , xvi
PRIVATE, 182 MRESRF, 21,29
psrinfo SunOS 174, 6
HERRAL1 | xiii

T, R, xv

Q

kML), BT, 10

X KNGS

XAz 4, 18

ARFETA, 4 -X1ist EII

R

READONLY, #84MEHF,21
REDUCTION, 4 FRESF, 23
R AL 19

]
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S

SAVELAST, {4 FMRESR, 23,29
SCCSs
AR , 6
B3 sccs H, 6
B, 8
B E T SCCS T, 6
B, 8
BENILAE, 8

SCHEDTYPE, {4 MRESR 24
SELF, 8 & WREfF , 24
SHARED, f84MRESR, 21,29
Shell $27-7F , xiv
SIGFPE 55

FEAEI 12

ESN,4,9
SINGLE 84 Rz ST, 30
SLEEP, 31
SPARC V9, 64 fii3f¥s, 13
SPIN, 31
STACKSIZE, 31
STACKSIZE 45 & |7
-stackvar &N, 6
standard arithmetic(),5
STATIC, 184 MR, 24
stdio, C-Fortran %0 ,9
STOREBACK, 184 [REFRF,22
Sun PH6EFE | 9
SUNW_MP_PROCBIND, 31
SUNW_MP_THR_IDLE, 31
SUNW_MP_WARN, 31
%)

ELL, ™, 15

TS, 2

0,17

BALE#ME, 1L
SN

BAHAfREE, 1
FEERE, dox, 13
N 1) R 2, 14

VMS #ilF#, 16

2L, 14
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FMoL, 4
T, Ui, xv
WAE R
ENX, 1
i
P&, -X1ist, 2
~X1list WM, 10
A€
XK, 3
ER W, 3
Kids, dbx, 13
BE AT W K5, 3
A
AT, 3
HM,9
ERLLHRE, 3
WA/, 1-12
[E# Fortran 5 C 11 1/0, 9
FHH, 3
Fortran 95 £ ZHI0 | 12
Vi ) A 1
i
—HEH V0, 7
W10, 8
I B ST, 3
EHPIT, 1
W 1/0, 10
BENL 1/0, 6
AT, 14
etk 9
TR HIC, 3
LEFEATAMPEIR T, 16
EH# 10,6, 10
TR R RIS , 6
HBAE A, 3
e
C 5 Fortran ZH , 8
052
-1x. -Ldir %77, 6
BT EME S
BT R, S
BEHL 1/0, 6



T

TASKCOMMON 54, 19
tcov, 3
HINEE, 3
B, -xprofile=tcov %I, 4
time 4,2
EAGBLIE T Y]
ZPRAEIN
Ry e ma | 12
SR T , 5

w
-V, 13
-UET, K/NG 5
SVAL (), Hffifkit .7
UltraSPARC-III, 7
VMS Fortran
TR RR 2L, 16
-unroll #EJH , 5
CANl
C i, 6
2,5
RYIIRAL AL &, 5
ARFEWAR R, - ik, 12
KL R, THIRE, BE, %, -xlist,2
A, PilA), xvii - xix
XRYERF], xvii
i
PrAEEs iR, 3
PRt , 3
PR, 3
FITFIRIN SCPF 3
i, 10
MR PR S 4 L 4,2
THIER , 3
A4
TEIBGTRT , 4

X
-xalias &, 5
-xcode T , 12
-xipo T, 8
-Xlist I, ®RBETEE,1-11
PWHE, -x1istce, 9
X, -x1istX, 9
By, 2
N
Tk, 8- 11
-xmaxopt &I , 4
-xprofile i , 4
-xtarget %I, 6
RGN, 3
TRIZ, TSN T 6
N
T 2
faif, 16
Wit (IEEE), 4, 16
BAEAEHRMSE, 1L
R, 5
Srid, 6
OMP_NUM_THREADS, 31
gD 6,31
BoRF| K, -x1ist, 2
5, RH,3
5%
AR, 32
BRI, S
PERE
Vil
N 1), 2
tcov, 3
Sun PEREEE , 3
etk , 1-12
RN, 8
fEFFIEER , 5
WM, 12
9
FIFHIZAT I e &S AT 4
WIBC | 4
-On E1I , 4



OPT=n 1% , 4 BEMEMEET JEUN 16

FhEM B, 12 FEE R BRI WIAAAL | 3
MEFRIETN , 1 BIFIER |, 13
IR, 9 Bl
e HAREEAE 6 S, -X1ist, 11
PERETHTAS L 1 ANFEH, -x1ist, 11
G PR AR 11 H ar GIEEER&)F 8, 11
PERERE , 9 H -0a WIELH , 4
BREIFS:,  dbx, 13 Bt 3
T e
Wi, A, 12 S iFZ IR
Ttk ,2-8 ffiH -fast, 3

5makmie i AN A -m SRR P IE N, 3
ER)RGAY, -X1list, 2

Y RT3
Y2K (2000 4F) 50, 16 57 BT R A ACHS
s -xcode, 12
EHEIN WAL EESE, 24 SCCS
1 H - ftrap=mode i , 3 AN (S
ik, 14-15 Bl o | 4
IEEE, 2 et 1
ieee handler,9 Hgm PR IR | 11
i, 12 EATI
Wit 8 TEATEIF NS, 5

HH ieee flags 2EIM%H 4,7
Gy 3R xviii
e .
PR R, 17 ‘
g AT | 16 -ztext I, 14
CA UIEARAE, K, -Xlist,2 Bk, 31
O EAR A, 47, -x1ist,2 HRANFIFATHE , 6
B, 1-17 YHHEE  xv

I EZ Hi% 10,6

Viie) S0, 2 BN, 10
AebruEgnfs | 5 &4

M ZE4a , 1 c() CEM,6
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